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Mathematics and Reasoning Policy

Why teach Mathematics?

Mathematics is a creative and highly interconnected discipline that has been developed over centuries, providing the solution to some of history’s most intriguing problems. It is essential to everyday life, critical to science, technology and engineering, and necessary in most forms of employment. A high quality mathematics education therefore provides a foundation for understanding the world, the ability to reason mathematically, and a sense of enjoyment and curiosity about the subject.
(National Curriculum 2014)
Aims

At Ide Hill we aim to support all learners to achieve their full potential in maths. We are committed to achieving the aims of the national curriculum of mathematics 2014, which are to enable all children to:
· Become fluent in the fundamentals of mathematics including through varied and frequent practice with increasingly complex problems over time, so that pupils develop conceptual understanding and the ability to recall and apply knowledge rapidly and accurately. 
· Reason mathematically by following a line of enquiry, conjecturing relationships and generalizations, and developing an argument, justification or proof using mathematical language.
· Able to solve problems by applying their mathematics to a variety of routine and non-routine problems with increasing sophistication, including breaking down problems into a series of simpler steps and persevering in seeking solutions.
Progression in Reasoning
Reasoning is a skill to be taught explicitly to support learning across the maths curriculum in problem solving, calculation and numerical literacy. The following areas will be used to ensure children make progress.
Precise Mathematical Language Use by all:

Children need to develop precise and accurate use of mathematical vocabulary in order to reason effectively. This vocabulary can be developed by the use of the: Concrete-Pictorial-Abstract approach, regular peer-to-peer discussion opportunities and by precise modelling by all teaching staff. Also by the use of the maths working wall to reinforce and define terms associated with the current mastery unit and by labeling and other displays in the wider teaching environment. Teachers should use dialogic talk  strategies to enable children to use mathematical language to reason and to develop their understanding and application of technical mathematical language as well as increase their fluency within mathematical concepts.
Encouraging our children to think Mathematically:

We need to encourage our children to think Mathematically by developing their observation and communication skills through carefully planned activities and groupings and ensuring that they have mastered the following: 

· The power of extraction – what’s the same? What’s different? 

· The power of transformation - What’s stayed the same? What’s changed?

· Handling abstractions – concrete-pictorial-abstract

· Stressing and ignoring – identifying important and less important aspects of a mathematical idea/ model                                              Gattegno 1971

Provide a range of Reasoning Opportunities:

Within each mastery maths unit all children will have access to the following reasoning opportunities:

-followed a line of enquiry

-conjectured relationships and generalisations

-Developed an argument, justification or proof using Mathematical Language

Use display in the classroom and Maths Working Walls:

To support learning and the development of key skills, teachers will use maths working walls. These may include questions, problems and children’s responses and actual reasoning work examples to help to develop and extend children’s reasoning. Key vocabulary may also be displayed as appropriate and a range of visual images to support areas of learning.
Assess what level of reasoning has been reached:

The NCETM and Nrich Research and Guidance about Reasoning Progression suggest five reasoning steps that children may be assessed against. We treat this as a spectrum that shows us whether children are moving on in their reasoning from novice (level one: describing) to expert (level 5: proving). Children are unlikely to move fluidly from one step to the other, rather flow up and down the spectrum. Assessment in reasoning is made with these levels in mind by class teachers and contributes to the overall assessments of mathematic attainment. 
Level one:  Describing: simply tells what they did.

Level two: Explaining: offers some reasons for what they did. These may or may not be correct.  The argument may yet not hang together coherently. This is the beginning of inductive reasoning.
Level three: Convincing: confident that their chain of reasoning is right and may use words such as, ‘I reckon’ or ‘without doubt’. The underlying mathematical argument may or may not be accurate yet is likely to have more coherence and completeness than the explaining stage. This is called inductive reasoning.

Level four: Justifying: a correct logical argument that has a complete chain of reasoning to it and uses words such as ‘because’, ‘therefore’, ‘and so’, ‘that leads to’.

Level five:  Proving: a watertight argument that is mathematically sound, often based on generalisations and underlying structure. This is also called deductive reasoning.
Teachers should assess children to inform SLT and Pupil Progress Meetings.
School Curriculum Development and Planning
Mathematics Programmes of Study:
Teachers should ensure that all pupils follow a broad and balanced Mathematics programme based upon the requirements of The National Curriculum 2014 and Early Years Foundation stage Curriculum (amended September 2012). See below for further detail about each year group and key stage. Please also refer to the Ide Hill Calculation Progression Policy.
Early Years Foundation Stage- Reception:
The Foundation Stage is organised into four areas of learning in the EYFS Framework (see Early Years Policy) one of them being Mathematics. The children’s learning is not necessarily divided into these areas and one experience may provide children with a myriad of opportunities to develop a number of competencies, skills and concepts including those of Mathematical Development and Reasoning. This area encompasses a number of key skills such as counting, sorting, matching and recognising relationships. The children develop their mathematical understanding and reasoning in the foundation stage via: child initiated, teacher initiated and teacher directed activities and via responding to and asking reasoning questions. The reception class is a rich free-flow learning environment where children can choose to pursue their enquiry and learning inside or outside. Teaching and Learning in Mathematics is based upon the Concrete-Pictorial-Abstract approach.
Key Stage One (Years 1 and 2):
In key stage 1 the aim is that pupils develop confidence and mental fluency with whole numbers, counting and place value and begin to develop understanding of mathematical concepts and further develop their ability to reason mathematically; more consistently describing and explaining their reasoning. Teaching and Learning is based upon the Concrete-Pictorial-Abstract approach. This involves developing deep understanding of mathematical terms, concepts and methods by first exploring them in a concrete way (with real life objects or mathematical resources) and then recognizing or drawing pictorial representations (often alongside concrete) and then recording number sentences or solving problems in a more abstract way (often alongside concrete and pictorial methods). 
At this stage, pupils should also develop their ability to recognise, describe, draw, compare and sort different shapes and use the related vocabulary. Teaching should also involve using a range of measures to describe and compare different quantities such as length, mass, capacity/volume, time and money.
By the end of year 2, pupils should know the number bonds to 20 and be precise in using and understanding place value. An emphasis on practice at this early stage and making links between concepts, operations and methods will aid fluency and understanding. Pupils should read and spell mathematical vocabulary, at a level consistent with their increasing word reading and spelling knowledge at key stage 1. (National Curriculum 2014)
Lower Key Stage Two (Years 3 and 4):

In lower key stage 2 the aim is to ensure that pupils become increasingly fluent with whole numbers and the 4 operations, including number facts and the concept of place value and more consistently reason at higher levels: explaining to proving level. This should ensure that pupils develop efficient written and mental methods, perform calculations accurately with increasingly large whole numbers and are able to solve more complex problems and investigations: including those with simple fractions and decimal place value. 
Teaching and Learning is based upon the Concrete-Pictorial-Abstract approach. Teaching should also ensure that pupils draw with increasing accuracy and develop mathematical reasoning so that they can analyse shapes and their properties, and confidently describe the relationships between them. It should ensure that they can use measuring instruments with accuracy and make connections between measure and number. Children should develop and maintain a range of informal methods for recording alongside an increasing knowledge of more formal methods.
By the end of year 4, pupils should have developed quick recall of ALL of their multiplication tables up to and including the 12 multiplication table and show precision and fluency in their work. Pupils should read and spell mathematical vocabulary correctly and confidently, using their growing word-reading knowledge and their knowledge of spelling. (National Curriculum 2014)
Upper Key Stage Two (Years 5 and 6):
In upper key stage 2 teaching ensures that pupils extend their understanding of the number system and place value to include larger integers and develop the connections between multiplication and division with fractions, decimals, percentages and ratio.

Teaching and Learning is still based upon the Concrete-Pictorial-Abstract approach. This involves developing deep understanding of mathematical terms, concepts and methods by first exploring them in a concrete way (with real life objects or mathematical resources) and then recognizing or drawing pictorial representations and then recording number sentences or solving problems in a more abstract way (often alongside pictorial or concrete methods). Children should maintain use of informal methods for jottings and recording alongside development of formal methods for recording calculations.
At this stage, children should consistently reason at the higher levels: convincing, justifying and proving.  This will enable them to solve a wider range of problems, including increasingly complex properties of numbers and arithmetic, and problems demanding efficient written and mental methods of calculation and/ or the bar model. With this foundation, pupils are introduced to the language of algebra as a means for solving a variety of problems. Teaching in geometry and measures should consolidate and extend knowledge developed in number. Teaching should also ensure that pupils classify shapes with increasingly complex geometric properties and that they learn the vocabulary they need to describe them.
By the end of year 6, pupils should be fluent in written [formal] methods for all 4 operations, including long multiplication and division, and in working with fractions, decimals and percentages. Pupils should read, spell and pronounce mathematical vocabulary correctly. (National Curriculum 2014)
Maths Planning:

There are three levels of planning undertaken by class teachers: 
Long term- based on the yearly programmes of study set out in the New National Curriculum Document (2014) and the EYFS Curriculum. Teachers use the NCETM Mastery White Rose Hub Yearly Overview (2017-18 version) for each year group as guidance and adjust as appropriate for the needs of their cohort.
Medium term- Staff adapt and utilise the NCETM White Rose Hub Mastery Maths units planning and guidance documents to inform and support their planning. The staff use asse range of assessment methods within learning to inform how long they will spend teaching each unit and what areas to focus on. Medium term planning can be adapted termly to account for the needs of the cohort. 

Short term- weekly and daily plans. Teachers are expected to use their assessment of pupils to produce short term plans that will facilitate progress. There is no set proforma for daily planning - teachers are responsible for implementing teaching and learning in their classrooms and planning in their own style as appropriate. Teachers may be supported in this by a member of the leadership team.
Teaching Methods and Approaches
All Children should become progressively fluent in the fundamentals of mathematics through:
· Having a sense of number, including: having a sense of the size of a number and where it fits into the number system and to be able to make sensible estimates.
· Master all five principles of counting (stable order principle, one-to-one correspondence, cardinal principle, abstraction principle and order irrelevance principle-Gelman and Gallistel)

· Knowing and being able to apply number facts (such as number bonds, multiplication tables, doubles and halves and other key facts appropriate to their stage of learning).

· Calculating accurately and efficiently both mentally and in writing in line with the Calculation Policy.
· Making sense of problems and knowing the operation(s) needed to solve them.
· Judge whether their answers are reasonable and have strategies for checking them.

· Developing sound reasoning skills - Being able to explain their methods and reasoning using correct mathematical terms and vocabulary.

· Suggesting suitable units for measuring.

· Being able to implement, draw and make predictions from graphs, diagrams and charts.
· Develop spatial awareness and an understanding of the properties of 2d and 3d shapes.
In lessons children should;

· Develop mental calculation strategies and written methods appropriate to their stage of development 
· Engage in practical work and participate in mathematical discussion and reasoning opportunities.
· Take part in problem solving and longer investigational work (including reasoning).

· Seek patterns, make connections and conjecture and recognise relationships.

· Consolidate basic skills and number facts.

Please refer to the Calculation Policy for more detailed information of how calculation skills and methods are taught and developed. 
SEN/ AEN and Differentiation (Equal opportunities)
Teachers aim to differentiate provision in all lessons via a variety of techniques and teaching styles including kinaesthetic, visual, auditory - and through the use of technology: computers, laptops and any method appropriate to allow all children access to the full curriculum. In KS1 and KS2 maths lessons, children  are organised in a range of ways, decided daily by the teacher depending on the aim of each individual lesson, these include: mixed attainment groupings or pairings with open-ended tasks or child-led differentiation and attainment groupings related to their attainment within their class on that particular day or unit of learning. Children working below the attainment expected for their cohort and may, for example, be supported by a teaching assistant,  or teacher or practical and visual resources and aids Teaching assistant support during class lessons will be directed by the class teacher as fit for the needs of the cohort.
During the Pupil Progress Meeting each seasonal term, the SENCO and maths leader will assess in consort with the class teacher which children require additional support in mathematics in the form of extra classroom support, intervention or external support.
Extra work or interventions in Mathematics may be undertaken, individually or in groups outside the Maths lesson/classroom environment. This will be set using personalised individual/ small group planning. The SENCO and Maths Leader work together to support teachers and TAs with the planning, teaching and assessing of these interventions.
For more detail on this process please refer to the SEN Policy.

Children working above age related expectations are provided for by: enrichment opportunities that broaden and deepen their mathematical knowledge and understanding. These usually take the form of more complex problems or investigations differentiated in class within the planning of the class teacher. Teachers are able to introduce content earlier within each key stage (key stage one, lower key stage two and upper key stage two) when deemed necessary by class teachers in consort with the SENCO and maths leader. 
There is a school policy on equal opportunities. All children have equal access to the curriculum through differentiation and support. This is monitored by analysing pupil performance thorough the Pupil Progress Meeting cycle and throughout the school and via subject leader monitoring (e.g. lesson observations and book/work monitoring) to ensure that there is no disparity between groups. The full participation and engagement of every child in every lesson or session is expected and aimed for.

Assessment, Record Keeping and Recording of children’s progress
Teachers make regular assessments of pupils’ progress, report data to the SLT once during each seasonal term to inform the pupil progress meeting cycle.  Methods of assessment and recording may vary according to the unit of learning and needs of the cohort. The following methods of assessment may be used by class teachers to create a body of evidence when making judgements of children’s levels and progression.
· Live feedback given to groups of pupils during the lesson or activity including open questioning and extending.
· Live feedback for formative assessment via independent tasks and/or individual work during maths lessons. 
· Reasoning assessment (formal and informal) 
· Photograps of activities or concrete resources used to record activities and attainment.
· Pupils’ self assessment against learning objectives (LO) and layered succes criteria.

· Marking of written work, when appropriate, according to the school marking policy
· Opportunities for children to respond to marking and do corrections.

· Informal and formal testing of mental recall and mental calculation skills. 
· Written tests of calculation and reasoning skills (including preparation papers for SATS tests and other test papers which may support assessment).
· Formal Statutory Attainment Tests
Assessment of Mathematics in Reception 
Within EYFS children’s mathmatical understanding and reasoning is assessed throughout the year via ongoing formative assessment methods: observations, notes, photos, annotated work and plans and is discussed within the PPM cycle. 
Maths Leadership and Monitoring
The Maths team (Staff names in the Maths Action Plan) supported by the Headteacher and SLT, will:-
· Support teaching staff in their development of long and medium and short term plans, mathematics teaching, and assessment and record-keeping as appropriate and in line with our Capability Policy.
· Monitor the delivery of the maths curriculum via regular book monitoring, pupil conferences, learning walks, short classroom visits to observe teaching, coaching discussions with classroom teachers and teaching assistants and, on occasions, joint formal observations of teaching if deemed appropriate. 

· Maintain supportive relationships with teaching staff by providing verbal and written feedback from monitoring to staff to allow staff to respond and feedback to the maths team as part of the ongoing monitoring process. 

· Inform the headteacher and SLT by providing copies of all monitoring outcomes and discussing any further action needed.

· Analyse maths data and use data to inform maths strategy and interventions alongside the SENCO and Headteacher and other members of the SLT.
· Attend pupil progress meetings and work with SENCO and SLT to support SEN provision and impact of the Pupil Premium Funding.
· Discuss the needs of cohorts and individual children with the SENCO, Class teachers, Teaching Assistants and provide support to ensure all children are supported in their learning and given full access to the curriculum. 

· Use other data available such as Leuven Scales and Fixed Mindset monitoring to support children in progression. 

· Take responsibility for the purchase and distribution of resources for Maths and monitor their organisation and use within classrooms by Teachers and TAs.
· Keep up-to-date with developments in maths by attending maths leader training, local hub meetings and mathematics conferences and sessions run by the Sevenoaks Partnership; and disseminate information to SLT, Headteacher, teaching staff and colleagues as appropriate to keep them up to date with developments in the wider mathematics environment. 

· Support staff by arranging training to be delivered within the school or at external training courses for all staff as appropriate
· Contribute to the formulation of the Self Evaluation Form and School Improvement Plan.
· Communicate the role of mathematics in children’s development with parents by providing calculation workshops, targets documents for parents etc as appropriate.

Appendices:

1) Ide-Hill Church of England Primary School Calculation Policy 

2) White Rose Planning and Mastery Assessment  Documents 
3) NCETM Progression in Reasoning Charts

Policy Review 

This procedure has been agreed by the staff and Governors in the ……..

This policy will be reviewed in line with the school’s cycle of policy reviews, by and in the first instance no longer than 2 years. (January 2021)
This policy and appendices will be reviewed sooner if any further changes to the curriculum or national testing arrangements are made. 
This policy should be read and implemented with reference to the Calculation Policy, SEN Policy, Capability Policy and Equal Opportunities Policy as referenced.
Signed by:
………………………………………………….
Date:
………………



Headteacher; 
Signed by:
………………………………………………….
Date:
………………



Chair of Governors; 
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