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MATHEMATICS

Mathematics is the means of looking at the patterns that make up our world and the intricate and beautiful ways in which they are constructed and realised. Numeracy is the means of making that knowledge useful.

Mathematics contributes to the school curriculum by developing pupils’ abilities to calculate; to reason logically, algebraically, and geometrically; to solve problems and to handle data. Mathematics is important for pupils in many other areas of study, particularly Science and Technology. It is also important in everyday living, in many forms of employment, and in public decision-making. As a subject in its own right, Mathematics presents frequent opportunities for creativity, and can stimulate moments of pleasure and wonder when a problem is solved for the first time, or a more elegant solution to a problem is discovered, or when hidden connections suddenly manifest.

It enables pupils to build a secure framework of mathematical reasoning, which they can use and apply with confidence. The power of mathematical reasoning lies in its use of precise and concise forms of language, symbolism and representation to reveal and explore general relationships. These mathematical forms are widely used for modelling situations; a trend accelerated by computational technologies.

The subject transcends cultural boundaries and its importance is universally recognised. Mathematics helps us to understand and change the World.

AIMS

· To set challenging targets with high expectations for all pupils.

· To offer a variety of approaches to teaching and learning to engage and motivate pupils and demand their active participation.

· To smooth the transition for pupils between Key Stages and ensure progression in teaching and learning throughout their time at School.

· To explore enrichment opportunities outside the curriculum to enhance pupils’ enjoyment of mathematics.

OBJECTIVES

At the end of his/her mathematical education in this school, each pupil will be able:

· To perform basic numeracy skills

· To perform the basic mathematical skills needed in his/her chosen career or for entry to higher or further mathematical education

· To understand the mathematics likely to be encountered in daily adult life

· To reason clearly and logically, and to set out a rational argument

· to identify patterns encountered in diverse situations and to extrapolate from these

· to approach problems systematically, choosing appropriate techniques for their solution

· To follow logical instructions clearly expressed

· to experience satisfaction in and enjoyment of his/her mathematical achievements

· To obtain any formal mathematical qualifications needed for his/her chosen career

· To obtain his/her best possible results at KS3, KS4, AS/A Level & other Sixth Form courses.

In addition, we hope that pupils will acquire the logical abilities characteristic of a mathematician.
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SCHEMES OF WORK AND PLANNING

Every member of the department has schemes of work for the classes he/she teaches.

The schemes are designed to be working documents so staff must write comments, note improvements and record ideas on the scheme.  This information is fed back to HOD for discussion and review during the year, so that updated versions can be produced.

The scheme of work ensures full National Curriculum coverage. It is a working document that should contain:-


-   Long and medium term aims

· Learning objectives to be achieved

· Advice on material to support and extend pupils

-   Recommendations of pace

[image: image25.wmf]-   Resources available

-   ICT available

-   Ideas on how to enhance your teaching

· Assessments

· Differentiation

Planning is undertaken at three levels:

Long term planning is based on the yearly teaching programme set out in the National Numeracy Strategy at KS3 and the syllabi for GCSE and AS/A2 level (see pp.33/34 for more details)

Medium term planning is carried out on a 6/7 week basis and the learning objectives to be achieved are described in detail in the schemes of work. For KS3, these are linked to the framework and recognise the need to revisit topics regularly, to revise, consolidate and extend them. The schemes aim to distribute practice over time rather than mass practice. For AS/A2 level, these are based on each unit.

Short term planning is carried out weekly. These plans include learning objectives for the mental oral starter and main activity, resources to be used, differentiation, key words and questions (plenary) and homework.

Mathematics lessons at School provide opportunities for whole class teaching, individual work, group work and paired work.

To help with planning, each member of staff should have their own copy of the following:

· National Curriculum

· GCSE exam syllabus

· KS3 National Numeracy Framework

· Short term planning sheets

· A-level syllabus (if appropriate).

· Planner

Department meetings include discussion to help plan the coming weeks by swapping ideas and sharing good practice.
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DIFFERENTIATION

Even though pupils are organised in ability sets, there can still be a wide range of attainment in the class. We aim to:

· Establish a classroom climate where all pupils feel that they can contribute, and which secures their motivation and concentration;

· Adopt teaching and organisational strategies to keep all pupils suitably challenged, while giving them maximum opportunity to interact with their teacher;

· Provide appropriate support, aids or interventions to give particular pupils access to the planned programme and to keep any who might fall behind in step with the rest of their class.

Examples of strategies include:

· Questioning – targeting individuals or groups, open questions, encouraging pupils to explain strategies and methods to each other (see p.35).

· Teaching focused at times on individuals/groups while others work independently.

· Targeting teacher’s own support or the support of additional adults (for example, 6th Formers) in the classroom.

· Providing resources to support particular pupils.

· Open-ended tasks – investigations, problems.

· Providing extension material 

INVESTIGATIONS/PROBLEM SOLVING/USING AND APPLYING

A problem can serve as an introduction, to assess pupils’ prior knowledge or to set a context for the work; it can be used as a motivation for acquiring a skill; or it can be set as a class activity or as a homework towards the end of a topic, so that pupils use and apply the mathematics they have been taught.

The main approach is to integrate using and applying and thinking skills within everyday teaching, although there may be occasional stand-alone activities during the year.

Investigational/problem solving tasks are encouraged throughout the KS3 course using Section 4 of the National Numeracy Strategy. Staff should style their lessons so that pupils are encouraged to use and apply their knowledge throughout the course but any occasional tasks are designed to focus on particular skills.  As long term preparation for coursework encourage pace, and it is vital that feedback shows the pupils how to achieve a higher level.

GCSE students do two pieces of coursework in Key Stage 4. They are encouraged to develop their using and applying skills throughout the whole course.
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Assessment, recording and reporting are important elements of teaching but they need to be manageable if the information they yield is to be useful.

The Mathematics Faculty is committed to the principle of ‘assessment for learning’ as well as acknowledging the need for assessment of learning for the purposes of grading and reporting. Assessment, which is explicitly designed to promote learning, is the single most powerful tool we have for both raising standards and empowering lifelong learners. The characteristics of assessment that promote learning include:

· It is embedded in a view of teaching and learning of which it is an essential part;

· It involves sharing learning goals with pupils;

· It aims to help pupils to know and to recognise the standards they are aiming for;

· It involves pupils in self assessment;

· It provides feedback which leads to pupils recognising their next steps and how to take them;

· It is underpinned by confidence that every pupil can improve;

· It involves both teacher and pupils reviewing and reflecting on assessment data.

Pupils’ involvement in the assessment process is vital. We encourage pupils to discuss and demonstrate their solutions, insisting that correct, precise, orderly mathematics is used at all times, both spoken and written.

Assessment needs to be seen as three connected levels: day-to-day, periodic and transitional.

Day-to-day assessment is often an informal part of the every lesson. Its purpose is to:

· Check that pupils are developing mental skills: for example, that they can recall mathematical facts, estimate, calculate mentally, and use visual imagery;

· Check that pupils have grasped the main teaching points in a particular lesson or unit of work, whether they have any misunderstandings that you need to put right, and whether they are ready to move on;

· Give you information that will help you adjust day-to-day plans and brief any support staff which pupils to assist, and how to assist them.

· Gather information against the defined assessment criteria to contribute towards the process of ‘Building a Picture’.

Some key features of day-to-day assessment are:

· Objectives being shared with pupils

· Peer- and self-assessment

· Pupil engagement and immediate feedback

· Effective use of high-quality resources

Ways to make these assessments include:

· During every lesson absorbing and reacting to pupils’ responses to open and closed questions (see p. 38), seeing whether they are confident or hesitant with new work, deciding whether they need extension work or more help. If there are any misunderstandings/misconceptions, lessons are adjusted to address them straight away. The plenary is a good time to firm up short-term assessments by asking probing questions to judge how well pupils have understood new work and to check again for any misconceptions. The start of the next lesson could focus on these misconceptions.

· A homework task or test can give useful information on who has learned what.

· Marking of pupils‘ work in class followed immediately by a discussion with the class to give pupils feedback on their performance and what they need to do to improve. At the same time, errors can be put right and the merits of different methods or approaches discussed.

· The traffic light system during questioning in starters, plenaries and after work has been marked.

Periodic assessment is the process of standing back and considering the information that has been gathered through day-to-day assessment in relation to the National Curriculum.  Judgements are refined into ‘low’, ‘secure’ or ‘high’ within a level. This is done in a holistic way by taking into account how independently, how consistently and in what range of contexts pupils demonstrate their attainment. This constitutes an ‘intelligent’ differentiation.  Its purpose is to:

· Review pupils’ progress over the previous cycle of work in relation to assessment criteria and therefore national standards

· Identify pupils’ progress against specific individual targets, including those in IEPs, so you can give pupils feedback and set new targets
· Provide a broader view of progress for the teacher and the learner

· Help improve curriculum planning
· Provide information to feed into reporting
The process of periodic assessment at KS3 is shown in the diagram below:

	Step 1 - Making best fit judgements for each assessment focus

	Within each assessment focus, decide what level the pupil is working at by using the assessment criteria and a ‘best fit’ approach.  Draw on evidence you have gathered about the pupil’s mathematics through day-to-day assessment, and consider the level below in each case.

For the Ma1 judgement, consider how the pupil uses and applies the mathematics of Ma2, Ma3 and Ma4.
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	Decide whether each level is ‘low’, ‘secure’ or ‘high’. Do this by thinking about what the pupil demonstrates.

· How much of the level?

· How consistently?

· How independently?

· In what range of contexts?

	Step 3 – Making an overall level judgement

	Considering the appropriate weightings for each attainment target and the level judgements for each assessment focus, decide what level the pupil is working at – again using a ‘best fit’ approach.

	Step 4 – Refining the overall level judgement

	Read through the full National Curriculum level descriptor to confirm your judgement.

Decide whether each level is ‘low’, ‘secure’ or ‘high’.


Transitional assessment is the process of reviewing pupils’ progress and attainment against school and national targets, based on periodic assessment, and using tests from national sources. Its purpose is to:

· Assess pupils’ work against national standards
· Formally recognise achievement
· Give supplementary information about pupils’ attainment and progress to be reported to parents/carers and, if appropriate the next teacher/school;
· Help set targets for mathematics for future years;
· Audit pupils’ performance against assessment criteria and QCA Standards report. The weaknesses highlighted should be flagged up in the Scheme of Work for the next year.
Additional information for the Key Stages

Years 7 to 9

All pupils have level descriptors and assessment criteria tracker sheets in their exercise books. Official homeworks (based on assessment criteria, marked with an effort grade and an accompanying comment to indicate how improvement can be made) are marked towards these levels and pupils record their success level.  The results are also recorded by the class teacher.

Years 10/11

All pupils have grade descriptor sheets relevant to their target grade in their exercise books and progress charts. Official homeworks (marked as a score out of ‘x’, GCSE grade and an accompanying comment to indicate how improvement can be made) are marked towards these and pupils record their scores.  The results are also recorded by the class teacher.

Y12 & 13 (A-level)

Informal assessment should be built into each lesson through starters to lessons, questioning, the plenary and out of lesson work. Formal assessment takes place through formal homeworks, tests within the units, and end of module exams.

HOMEWORK AND OUT-OF-CLASS WORK POLICY

Homework may be set twice a week. It should usually be short and focused, with varied and interesting tasks that motivate pupils, stimulate their learning and foster different study skills. The work will often be a few questions, or an open-ended small task (section 4 of the NNS), which helps to consolidate and develop work done in class.

Key Stage 3

A longer official homework will be set to assess the relevant assessment criterion over a series of lessons and this is marked for staff to glean diagnostic information.  These official homeworks are available through the Maths department’s website to ensure access for pupils and parents at all times.  Pupils must receive feedback on every piece of homework – encourage pupils to talk about/illustrate their work in class

Key Stage 4

A longer official homework will be set to assess the relevant QCA grade descriptor over a series of lessons and this is marked for staff to glean diagnostic information.  These official homeworks are being developed to tie in with the Key Stage 3 policy.  Pupils must receive feedback on every piece of homework – encourage pupils to talk about/illustrate their work in class

AS/A2 Level

A Level students should expect to do as much work outside the classroom as they do inside.  There is a formal homework for each section of the scheme of work marked as a percentage and graded appropriately.  These are indicated on the schemes of work and are available through the Maths department’s website to ensure access for students and parents at all times.  Further homeworks may be collected in and marked, or gone over in class and marked by the students – a nice way to start a lesson recapping previous concepts.
MARKING POLICY

Marking is an extremely effective way of communicating to pupils our commitment and interest in their progress.  Although time consuming (and sometimes painful!), the Faculty acknowledge that it is an essential part of the dialogue between pupil and teacher, contributing to the maintaining and raising of standards.  The Faculty follows the School Policy stated in the Staff Handbook and specific information for Mathematics is below:

Key Stage 3

1) Official homeworks must:

· include an effort grade (A: excellent, B: good, C: satisfactory, D: poor, E: repeat work) 

· include a comment to indicate how improvement can be made. This forms part of the formal assessment of the pupils, indicating their present situation and strategies on how to close any gap.

2) Pupils internalise this information by recording their success level on the sheets in their exercise books. A follow-up homework may well be to complete the self-assessment box.  Staff record the success level on their class lists.  By the end of the year, a general picture of the standard of work produced by the student is evident. 

3) In addition to the official homeworks, other homework tasks may be set.  These are assessed by the teacher in a method appropriate to the task, but should include an effort grade and a comment.

Key Stage 4

1)
Official homeworks must:

· include a percentage 

· include an effort grade (A: excellent, B: good, C: satisfactory, D: poor, E: repeat work) 

· include a comment to indicate how improvement can be made. This forms part of the formal assessment of the pupils, indicating their present situation and strategies on how to close any gap.

· include a GCSE grade (based on the grade descriptors) as a guide to current attainment in that area of the curriculum.

2) Pupils internalise this information by recording the level score on the sheets in their exercise books. A follow-up homework may well be to complete the self-assessment box.  Staff record the percentage and GCSE grade on their class lists.  By the end of the year, a general picture of the standard of work produced by the student is evident. 

3) In addition to the official homeworks, other homework tasks may be set, particularly to assess work not linked to a QCA grade descriptor.  These are assessed by the teacher in a method appropriate to the task, but should include an effort grade and a comment.

AS/A2 Level

1)
Formal homeworks must:

· include a percentage 

· include an effort grade (A: excellent, B: good, C: satisfactory, D: poor, E: repeat work) 

· include an AS/A2 Level grade (40%: E, 50%: D, …, 80%: A)

2)
Written solutions to the formal homeworks are always provided to the students

3)
A follow-up homework may well be to complete the self-assessment box.  Staff record the percentage and AS/A2 grade on their class lists.  By the end of the unit, a general picture of the standard of work produced by the student is evident. 

4) In addition to the official homeworks, other homework tasks may be set.  These are assessed by the teacher in a method appropriate to the task.

All exercise books are seen at least once every two weeks

A poster displaying ‘what your marks mean’ is on display in every classroom.  As part of HOD’s monitoring role, occasional samples of books will be looked at with regards to the standards of work being achieved by pupils, quality of marking and presentation. This will enable HOD to praise, share good practice and suggest improvements where appropriate.
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RECORD KEEPING

In markbooks, staff keep a record of the following:

· record of attendance (or on ePortal)

· text book numbers

· test results

· information as described in the previous two policies

Test results should be recorded on the faculty database. 


REPORTING

All parents receive a report on their child’s effort and progress in Mathematics throughout the year. This takes the form of a parents evening and full written report. See Staff handbook for more details and specific dates.

REWARDS

Pupils are rewarded every lesson through praise during questioning and class work. Homeworks have comments that are positive and help the pupils improve their work.
Merits are used for classwork/homework (see Staff Handbook) and for all pupils for tests  - 3 for top, 2 for second, 1 for third. 

Each term pupils are nominated for the Hall of Fame.  The ‘Best Mathematician’ (based on test results) and the ‘Most Improved Mathematician’ (a more subjective decision) are chosen and names are included on the Hall of Fame board, and letters sent home to inform parents of their child’s success.  Staff must use this as an opportunity to praise the pupils.
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See staff handbook for School Policy.

The ethos of the department is to be assertive and consistent so that staff can teach and pupils can learn. It is much better and more effective to talk to individuals who are misbehaving at the end of the lesson in a positive manner rather than during the lesson in front of their peers.

SANCTIONS AVAILABLE

- Private detention (either break or lunchtime) – for lack of homework, misbehaviour in class, poor attitude towards work, disregard for our expectations, lack of motivation etc. We aim to set the detention the same day or within 24 hours maximum.  This is the best form of punishment as you assert your authority.  A pupil referral form should be completed and passed to the relevant Head of Key Stage to indicate that there has been a problem.

Write comment, date and time of the detention in the pupil’s homework diary (This helps with communication with the Pastoral System and is clear to the pupil).

- Referral to HOD – for a persistent need to set private detentions or serious misbehaviour in class.

- Subject report – for persistent serious problems and set by HOD.  A pupil on subject report will have up to three simple targets set by the class teacher in consultation with HOD and themselves.  The class teacher simply places a tick or cross next to each target for each of the four-lesson period that the report lasts, depending on whether or not the target has been achieved.  Any cross results in an automatic private detention with HOD.  Each day, the report needs to be seen and signed by the pupils’ parent/guardian and by HOD.  Again, failure to do so results in a private detention.

- School detention – for failure to attend private detention or for serious problems with behaviour, attitude or homework.  Set by Head of Key Stage.

- School report – for serious or persistent problems with behaviour, attitude or homework.  Set by Head of Key Stage.


ICT

Pupils should be given opportunities to use ICT tools to support their learning at all levels. The Maths faculty have no timetabled slots in computer suites this year, but there are interactive whiteboards in three of the classrooms, and data projectors in them all.  Staff can swap rooms to allow others access to the facilities.  The Schemes of Work include ICT activities that enhance the teaching of particular topics (please add to as the year develops).  The table on p. 26 lists the available software and hardware. The following websites include ICT resources for use in the classroom:

www.kangaroomaths.com
www.mathsnet.net
www.subtangent.com

www.intermep.org
www.bbc.co.uk/education/mathsfile
www.mathsyear2000.org
www.puzzlemaker.com (great for supporting literacy)

www.NGfL.co.uk
www.nrich.org.uk

Please add to this list and inform HOD and the whole staff at meetings. 

LEARNING SUPPORT

The faculty holds information on KS2 SAT scores and baseline data for all pupils.  CAT predictors and Fischer Family Trust predictors are used for different Year groups.

The faculty database contains SEN information, and this should be included in staff markbooks.  A copy of any statements should be kept in the appropriate teacher’s planner too.  Make sure you keep abreast of this information.

NAME is the school’s SEN coordinator will be able to give valuable help and advice.

As the class teacher you should:

·
Encourage any support staff to mark and praise - work as a team.

·
Know the pupils who are on the register and what for – check the learning support IEPs
TEXTBOOKS

Staff must keep a record of the book number issued to each pupil.  Pupils should keep them in good repair.  If a book is lost or damaged, the pupil will be expected to pay for a replacement.  (Make sure that all pupils are aware of this when the textbooks are issued).  Staff must collect in one set of books before issuing another set.  If a book has been seriously damaged, send the pupil to HOD.

EXERCISE BOOKS

Unless we are vigilant, pupils waste a lot of paper causing unnecessary expense.  Insist on efficient use of exercise books.  Do not accept graffiti and scruffy books – refer any pupil to HOD if this becomes an issue.

All work should be dated.  Work is neater if margins are drawn.  A good working practice is established by staff encouraging pupils to write the question or preferably a mathematical summary of the question; show detailed working; write a clear answer.

Replacement cost for lost exercise book – 30p.

Staff must not issue a new exercise book without first seeing the completed one and making sure no pages have been wasted.
EQUIPMENT

All pupils are expected to provide their own equipment.  Pupils can purchase basic stationery equipment and scientific calculators from the school ‘Maths Shop’.
SET LISTS

The faculty database contains set lists for each class.  This is maintained by HOD. All staff receive set lists at the start of the academic year for their classes.  Please inform HOD immediately of any changes needed.  Electronic versions of class lists are available if desired – this includes a registering system and automatic test analysis.  Key Stage results, baseline data, predicted Key Stage results and Learning Support needs are also included.

MINUTES OF MEETINGS

Minutes of whole-school meetings are displayed in the staffroom.

Minutes of department meetings are issued to all staff within one week of the meeting.
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EQUAL OPPORTUNITIES

The Mathematics Faculty is fully committed to equal opportunities and recognises the importance of the promotion of open attitudes towards individuals and the differences between individuals. We work towards the removal of divisions, which arise from gender, race, poverty or disability and endeavour to provide pupils with appropriate opportunities.

We aim to take into account cultural background, gender and special needs, both in our teaching attitudes and in the published materials we use with our pupils.  The underachievement of boys is a growing concern and strategies are needed to address this including the style of lesson, resources used and focusing their attention. 

Different cultures have contributed to the development and application of Mathematics (indeed, we use Arabic Numerals every day). It is the only true international language and it is important that pupils are aware of this fact.

‘No-one has the right to be an architect of anyone else’s low ceilinged educational hovel’ – Entwistle 1978

HEALTH AND SAFETY

See Staff Handbook for further details.  In particular please monitor the condition of carpets, tables and chairs and inform HOD if you think that there is a problem.


POLICY FOR ABSENT COLLEAGUES

· "UNKNOWN" ABSENCES - i.e. ringing in sick, or an emergency.

Phone HOD at home between 0730 - 0800 at home and relay plan of work for the day.

Make sure you phone school in the afternoon to let HOD know your intentions for the following day.  Relay a plan of work for the next day.

· "KNOWN" ABSENCES - i.e. courses or visits.

Let HOD know as soon as possible.

Sellotape work to the desk (using the fully completed department ‘cover sheets’) making sure all lessons have been catered for and the work is suitable for supply cover.

HOD will check at the beginning of each lesson with the class and staff, and make the cover staff aware that if there are any problems a message should be relayed.

STAFF DEVELOPMENT

Performance management - see school handbook for details. Each member of staff will work with HOD during the year to address their development needs.  All staff have targets set during the Autumn Term of each year, and they are reviewed 12 months later.

Suitable courses are advertised via HOD. A short report back to the department at a meeting is expected on any course or visit involving mathematical interest.

HOD will use some of his monitoring lessons to allow peer observations to take place. It is vital that staff observe other staff especially at the start of the lesson (activator, stating the learning objective) and using the plenary effectively.

NEW MEMBERS OF STAFF AND ITT STUDENTS

The faculty mentor for new members of staff is HOD.  NQTs also receive extra support through the School’s Induction Programme.  The mentor for ITT students is HOD.



The Mathematics Faculty

HOD


Head of Mathematics

· Maths Policies

· Self-Evaluation

· Development Plan

· Staff development

· Curriculum development

· Schemes of work

· Work sampling

· Exam entries
· INSET

· Maths Faculty meetings


· Faculty Discipline


· New pupils placed in sets

· Coursework Moderator

· Maths Faculty timetable
· Accounts

· Mentor for students and new staff

· Key Stage 5 Textbooks

NAME+

· Maths Shop

· Resource Review

· Promoting mathematics out of the classroom - eg. competitions and visits

· SEN representative
· Key Stage 3 Textbooks

· ‘Springboard’ schemes of work and tests
· Hall of Fame and other external noticeboards

· Further Maths Network registration

· Key Stage 3 tests

· Key Stage 4 Textbooks

· Key Stage 4 tests

Shared responsibilities

· Set moves

· Production of tests to assess scheme of work

· Help improve scheme of work for the year group

· Displays

Resources

Resources for the delivery of the Mathematics curriculum are stored both centrally and in classrooms. Everyday basic equipment is kept in classrooms and additional equipment is stored in the Maths cupboard.  Please inform HOD if any resources are running low.  Please take great care with these resources.
The following items are stored in the Maths cupboard:

· Multilink cubes

· ATM Mats

· 1-100 grids

· Counting stick

· Mini-whiteboards

· Number lines

· Sets of measuring scales, jugs etc.

· Algebra through Geometry

· Clinometers

· Trundle wheel

· Set of 3D shapes

· A-Level triangles

· Dice (4, 6, 8, 10 and 20-sided)

· Giant foam dice

· Packs of cards

· Dominoes

· Spinners

· DIME probability pots

The following books/files are stored in the Maths office:

ATM

· 40 Problems

· For the Classroom

· Mathematical problem solving

· Mathematical puzzles

· Middles

· Points of Departure

· Thinkers

· What Kind of Game

· We can work it out

SMILE

· Algebra Makes Sense

· Discussing Data

· Fractions, Decimals and Percentages Make Sense (1 and 2)

· Mathematics Reasoning

· Multiplication Makes Sense

· Ratio Makes Sense

· Real Data

· Spreadsheets Make Sense

MEDIAN

· Number

· Algebra

· Data

SHELL

· The Language of Functions and Graphs

Schemes of Work are learning objective driven, distributing practice over time and the main published text to support this are Framework Maths and Nelson Thornes AQA GCSE.  MEDIAN, Bring on the Maths, SMILE and ATM resources are also used to deliver the curriculum in a variety of ways.
ICT resources

Hardware 

3 laptops

2 PCs




3 interactive whiteboards and projectors




1 further projector




1 Overhead Projector
Software

	Name
	Target
	Description

	Autograph
	KS3/4/5
	Dynamic graphical and statistical package

	Bring on the Maths
	KS3/4/5
	Interactive whiteboard software

	Excel
	KS3/4
	Spreadsheets and Data handling

	Cabri Geometer
	KS3/4/5
	Dynamic geometry package

	Geomat
	KS3/4
	Transformations package

	Match up Maths
	KS3/4/5
	Matching pairs and/or loop cards with make-your-own facility

	ATM
	KS3
	Active Geometry

Developing Number

	SMILE
	KS3/4
	Enriching Number

Numeracy

Properties of Number

Sense of Number

Ratio

Angle Estimation

Maths Puzzles

Movement

Probability

Investigations

Exploring Geometry

Graphing

Symmetry and Transformations

Co-ordinates


The Mathematics classroom

Every classroom should have on display:

· Pupils work

· 1- 100 square

· Number washing line

· Key words area (left hand side of board)

· Mathematician of the Month

-    Fraction Wall
GCSE

	
	2004
	2005
	2006
	2007
	2008
	2009

	Grade
	No.
	%
	No.
	%
	No.
	%
	No
	%
	No
	%
	No
	%

	A*
	
	
	
	
	
	
	
	
	
	
	
	

	A
	
	
	
	
	
	
	
	
	
	
	
	

	B
	
	
	
	
	
	
	
	
	
	
	
	

	C
	
	
	
	
	
	
	
	
	
	
	
	

	D
	
	
	
	
	
	
	
	
	
	
	
	

	E
	
	
	
	
	
	
	
	
	
	
	
	

	F
	
	
	
	
	
	
	
	
	
	
	
	

	G
	
	
	
	
	
	
	
	
	
	
	
	

	U
	
	
	
	
	
	
	
	
	
	
	
	

	A*-C
	
	
	
	
	
	
	
	
	
	
	
	

	National
	
	52
	
	53
	
	54
	
	
	
	
	
	


Gender Trends

	Grade
	2007
	2008
	2009

	
	MALE
	FEMALE
	MALE
	FEMALE
	MALE
	FEMALE

	A*
	
	
	
	
	
	

	A
	
	
	
	
	
	

	B
	
	
	
	
	
	

	C
	
	
	
	
	
	

	D
	
	
	
	
	
	

	E
	
	
	
	
	
	

	F
	
	
	
	
	
	

	G
	
	
	
	
	
	

	U
	
	
	
	
	
	

	A*-C
	
	
	
	
	
	

	National
	50.9
	52.6
	52.5
	54.4
	52.5
	55.0


All figures are percentages

GCSE Resit 2009
A-Level

	
	2004
	2005
	2006
	2007
	2008
	2009

	Grade
	No.
	%
	No.
	%
	No.
	%
	No.
	%
	No
	%
	No
	%

	A
	
	
	
	
	
	
	
	
	
	
	
	

	B
	
	
	
	
	
	
	
	
	
	
	
	

	C
	
	
	
	
	
	
	
	
	
	
	
	

	D
	
	
	
	
	
	
	
	
	
	
	
	

	E
	
	
	
	
	
	
	
	
	
	
	
	

	U
	
	
	
	
	
	
	
	
	
	
	
	

	A-E
	
	
	
	
	
	
	
	
	
	
	
	

	National
	
	95.2
	
	95.9
	
	96.9
	
	
	
	
	
	


	Set
	Springboard
	Support
	Core
	Extension
	Pitch

	Year 7
	
	
	
	
	

	1
	
	
	
	Stage 3
	5/(6)

	2
	
	
	Stage 2
	
	4/(5)

	3
	
	Stage 1
	
	
	(3)/4

	4
	(
	
	
	
	3

	
	
	
	
	
	

	Year 8
	
	
	
	
	

	1
	
	
	
	Stage 4
	(5)/6/(7)

	2
	
	
	Stage 3
	
	5/(6)

	3
	
	Stage 2
	
	
	4/(5)

	4(S)
	(
	
	
	
	3/4

	
	
	
	
	
	

	Year 9
	
	
	
	
	

	1
	
	
	
	Stage 5
	6/(7)

	2
	
	
	Stage 4
	
	(5)/6/(7)

	3
	
	Stage 3
	
	
	5/(6)

	4
	(
	
	
	
	4





	Set
	Course and Scheme of Work
	Target Grade

	Year 11
	
	

	1
	AQA Linear – Higher:  L7/8 to A*/A
	A*/A

	2
	AQA Linear – Higher:  L6 to B
	B

	3
	AQA Linear – Higher:  L5 to C
	C

	4
	AQA Linear – Foundation:  L4 to D
	D

	
	
	

	Year 10
	
	

	1
	AQA Linear – Higher:  L7/8 to A*/A
	A*-B

	2
	AQA Linear – Higher:  L5 to C
	B-C

	3
	AQA Linear – Foundation:  L4 to D
	D-E

	
	
	

	
	
	

	Year 12
	
	

	GCSE Retake
	Edexcel Linear:  L5 to C
	C

	AS Level
	Edexcel C1, S1, C2
	A-C

	
	
	

	Year 13
	
	

	A2 Level
	Edexcel C3, M1, C4
	A-C

	
	
	





Exposition

Principles

‘Explaining’ means to make plain or intelligible. Exposition normally strives to interpret or unlock understanding – either a fact, a skill or of structure. To promote enquiry and engagement we aim to relate the subject matter to the learner’s thought processes.

Policy

We try to be clear and concise when presenting information  - we work hard to make sure most pupils understand key features, conventions or ideas, clarifying definitions of words and sometimes repeating important points. Wherever possible we try to make more sense of ideas with a diagram, picture, model, map or some physical gesture. Without over-dwelling on a notion and overburdening memory, we deal with one specified point at a time but work on links between ideas and try to help understanding wherever possible.

We try to nurture interest, spark curiosity and coerce attention – We use gestures to add emphasis to points and possibly vary our location in the room to add interest. We speak to individuals, engaging eye contact and wherever possible we use visual imagery. When talking to a class we insist firmly that pupils have pens/pencils down and look at us or at the board while we are speaking. We vary the use of our voice by altering the tone, pausing for effect, stressing syllables and sometimes rephrase and paraphrase key points.

Examples are used to aid concept information and clarification – Carefully chosen examples, gone through on the board, are used to illustrate a general procedure or routine that can be followed and then adapted by pupils. With careful stressing, we sometimes use negative examples as well as positive ones to highlight common misconceptions and errors.

We encourage feedback – We try to develop ideas with pupils rather than for them. We try not to talk for too long without checking on individual’s understanding or otherwise drawing pupils in to the development of ideas. We provide opportunities for questions, sometimes asking individuals if there are any aspects that they are not too clear about. We attempt to read and respond to pupils’ facial expressions.








(Median – Don Steward)

Oral Questioning

Principle
Oral questioning is the means by which we attempt to engage and focus pupil’s attention; to interrogate or explore subject matter and encourage pupils to make use of their sense making powers.

Policy

When questioning we try to

· Ask pupils by name around the room – dotting attention here and there

· Ask a balance of questions – some requiring single word answers and others requiring a sentence or paragraph answer – ‘How?’, ‘Why?’, etc.

· Routinely ask for explanations for correct and incorrect answers

· Pause and leave a space of about 5 seconds to allow pupils to think and respond

· Treat pupil’s answers with respect

· Ask non-responders if they heard and/or understood a question

· Rephrase rather than redirect a question if a response is not forthcoming

· Ask clear and logical questions that make sense to pupils

· Generally ask questions in short sentences with a single focus

· Establish eye contact with a speaker and insist that pupils do the same

· Speak to pupils as intelligent beings in a normal conversational tone and manner

· Adopt a pleasant, patient manner; smiling, open-armed gestures, nodding, etc

· Deal swiftly with a pupil that interrupts another pupil or mocks an answer

· Prevent pupils from whispering an answer to another pupil

· Explore alternative methods

· Take time to establish understanding

· Be prepared to be sidetracked if a pupil offers an interesting diversion (or put it on hold for later)

· When talking to individuals probe their understanding rather than launching into an explanation

· Use quiz questions regularly to test recall of previous lessons and facts

· Expect reasons with answers

· Collect a range of answers without comment from several pupils

· To promote involvement ask them to make some prediction or estimate the answer









(Median – Don Steward)

Listening to Pupils

Principle

The ways in which we listen to, respond to, and take notice of what a pupil says will undoubtedly have an effect on their degree of involvement in the lesson, their sense of satisfaction and future willingness to participate. We are an important role model for good social interaction.

Policy

When listening to pupil’s explanations or ideas we try to:

· Suspend our own point of view

· See or dig out the sense in what they are saying

· Focus on the content what they are saying rather than the delivery

· Make encouraging noises to express an interest

· Sometimes ask them to repeat what they’ve said to be clear about their remark

· Give them time and be patient

· Echo what they’ve said to the whole class so that they can edit or amplify points

· Put some ideas on the board

· Ask “Are you sure?” in response to both correct and incorrect answers

· Encourage other pupils to add to or clarify someone’s remarks

· Prevent anyone else from rudely cutting across what someone is saying

· Stop the confident pupils from answering too many questions

· Be quiet on occasion to give space for other pupils to add their comments. Invite contributions with a look.

· Collect a range of answers – “Is there another way of doing this?”

· Say “Thanks” and briefly praise contributions









(Median – Don Steward)

GOOD INTERACTIVE TEACHING

Directing and instructing  - sharing learning objectives

Ensuring pupils know what to do

Giving clear information

Be enthusiastic (it’s infectious!)

Explaining and illustrating new ideas – giving clear, well paced explanations

referring to previous work

Planning questioning and discussion – engaging all pupils actively listening carefully to their responses using a range of open and closed questions responding constructively to their contributions

Evaluating pupils’ responses – identifying misconceptions using them as positive teaching points

Demonstrating and modelling – showing and describing use of appropriate

resources and visual displays

Consolidating – maximising opportunities to reinforce what has been taught getting pupils to explain, compare, refine their methods reinforcing mathematical vocabulary

Summarising – identifying key points and ideas making links to other work

Maths

Effective

Learning

  Pupil




Teacher

What pupils like and respect

(EC Wragg and EK Wood – ‘Imagine that the best teacher in the world has been sent to your school’)

Top 6
Explain clearly

First name terms (and knows all names)

Helps slower pupils

Good listener

Interest in pupils work/comments/contributions

Use of humour (occasional laughs)

Bottom 6

Boss you about
Too busy to talk to you

Make you mark your own tests

Let class decide what to do next

Physical/verbal abuse

Sarcasm

What makes a good Maths teacher? (TES 20/01/01)

[image: image7.png]



Good at Maths, of course, but not such an Einstein as to be unable to appreciate the difficulties of learning it

[image: image8.png]



Positive, enthusiastic outlook

[image: image9.png]



Dashing delivery style, especially ability to explain clearly

[image: image10.png]



Diagnostic insight into fundamental stumbling blocks to learning Maths

[image: image11.png]



Antenna for interesting Maths contexts

[image: image12.png]



Chameleon –like ability to change character to suit different learners and different situations

[image: image13.png]



Non-maths interests as well

[image: image14.png]



More importantly these days – a natural assertive authority, with a mere look that can ‘kill’

Ten Practical Tips (plus one!)

1. Monitor/audit what is going on at the moment

2. Share ‘best ideas of the week/month’ with colleagues

3. Share failings with colleagues

4. Table/share/discuss at least one article from a Maths journal each half term

5. Try one new ‘thing’ a week

6. Start and/or end lessons with a challenge, puzzle, teaser, etc

7. Create a conjecturing atmosphere in your classroom

8. Challenge pupils to explain their thinking, when they are right or wrong

9. Share the beauty of Mathematics with pupils

10. Be clear why pupils are doing something – make sure they are too

11. Ask pupils what they have enjoyed/found interesting   




Teaching the More Able

(Reviewed 8.11.06)

Teaching approaches used should match tasks to pupils’ abilities.  Whilst good practice in all classes, the following points are particularly relevant for more able students.

Good prompts include:
· Why is this true? 

· When does this not work? 

· Can you see another way of doing that? 

· Can you think of a counter-example?

· Write a paragraph explaining the idea for someone else.

· How does this rule relate to the mathematical structure of the situation?

· What would be a good way to check these results / methods?

Most topics can be extended or opened up by using questions like:
· What would happen if …?

· If the answer was … what might the question have been?

· Can you make up some more questions like that? 

· When might you use this method/idea/technique to solve a real-life problem? Collect some examples. 

· Go to the library and see what more you can find out about …

Set examples of applying understanding to longer or more difficult otherwise familiar problems

For pupils who finish before their peers:
· Work as a pair and prepare to make a presentation to the class explaining …

· Go and see if you can nudge X or Y who are stuck on …

· Can you use this piece of software (especially Autograph / Cabri Geometer / Geometer’s Sketchpad / Excel) to carry out a similar or related task

Resources

· Forty problems for the classroom (ATM)

· Forty harder problems for the classroom (ATM)

· Middles (ATM)

· For the Classroom (ATM)

· 1000 Playthinks (Moscovich)

· Problmes for Gifted and Talented Children (Murchison)

· The Number Detective (Tarquin)

Websites

A number of websites provide mathematical puzzles and challenges that can be valuable in stimulating and harnessing pupils’ enthusiasm for the subject. Examples include:

· 
www.nrich.maths.org
· 
www.mathsnet.net
· 
www.cut-the-knot.com
· 
www.counton.co.uk
The websites listed above as suitable for pupils can, of course, also provide teachers with useful ideas for classroom activities. In addition, several sites are more specifically geared towards teachers, for example:

· 
www.1000problems.com 

A number of organisations support websites offering guidance on teaching more able or gifted and talented pupils. Those with sections specifically relating to mathematics include:

· 
www.nc.uk.net/gt/mathematics 
(QCA) 

· 
www.m-a.org.uk/tc/enrich.htm 
(Mathematical Association)

World Class Arena is a focus for international work for very able pupils. The website is:

· 
www.worldclassarena.org 

Excellence in Cities has established a website to disseminate good practice:

· 
www.xcalibre.ac.uk
The Ofsted evaluation report Providing for gifted and talented pupils: an evaluation of Excellence in Cities and other grant-funded programmes (December 2001; ref: HMI 334) describes what is working and why in a large number of schools. This is available on the Ofsted website:

· 
www.ofsted.gov.uk
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HOW THE BRAIN LEARNS
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(Taken from ‘How the Brain learns’, David Sousa)
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Taken from ‘How the Brain learns’, David Sousa)

AVERAGE RETENTION RATE AFTER 24 HOURS
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Taken from ‘How the Brain learns’, David Sousa)
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Level 1 looks like …
· Use mathematics as an integral part of classroom activities 

· Represent their work with objects or pictures

· Discuss their work

· Draw simple conclusions from their work

· Recognises and use simple relationships

· Count up to 10 objects 

· Read, write numbers to 10

· Order numbers to 10

· Begin to use the fraction one-half

· Understand addition as finding the total of two or more sets of objects

· Understand subtraction as ‘taking away’ objects from a set and finding how many are left

· Add and subtract numbers of objects to 10

· Begin to know some addition facts

· Solve addition/subtraction problems involving up to 10 objects

· Record their work

· Use everyday language to describe properties of 2-D and 3-D shapes

· Use everyday language to describe positions of 2-D and 3-D shapes

· Measure and order objects using direct comparison

· Order events

· Sort and classify objects

· Represent their work

· Demonstrate the criterion they have used

Level 2 looks like  …

· Select the mathematics they use in some classroom activities

· Discuss their work using mathematical language

· Begin to represent their work using symbols and simple diagrams

· Predict what comes next in a simple number, shape or spatial pattern or sequence and give reasons for their opinions

· Explain why an answer is correct

· Count sets of objects reliably

· Begin to understand the place value of each digit; use this to order numbers up to 100

· Begin to use halves and quarters and relate the concept of half of a small quantity to the concept of half of a shape

· Use the knowledge that subtraction is the inverse of addition and understand halving as a way of ‘undoing’ doubling and vice versa

· Use mental recall of addition and subtraction facts to 10

· Use mental calculation strategies to solve number problems including those involving money and measures

· Record their work in writing

· Choose the appropriate operation when solving addition and subtraction problems

· Recognise sequences of numbers, including odd and even numbers

· Use mathematical names for common 3-D and 2-D shapes

· Describe their properties, including numbers of sides and corners

· Describe the position of objects

· Distinguish between straight and turning movements, recognise right angles in turns and understand angle as a measurement of turn

· Begin to use a wider range of measures including to use everyday non-standard and standard units to measure length and mass

· Begin to understand that numbers can be used not only to count discrete objects but also to describe continuous measures

· Sort objects and classify them using more than one criterion

· Understand vocabulary relating to handling data

· Collect and sort data to test a simple hypothesis

· Record results in simple lists, tables, pictograms and block graphs

· Communicate their findings, using the simple lists, tables, pictograms and block graphs they have recorded

Level 3 looks like …

· Select the mathematics they use in a wider range of classroom activities

· Try different approaches and find ways of overcoming difficulties that arise when they are solving problems

· Begin to organise their work and check results

· Use and interpret mathematical symbols and diagrams

· Understand a general statement by finding particular examples that match it

· Review their work and reasoning

· Understand place value in numbers to 1000

· Use place value to make approximations

· Recognise negative numbers in contexts such as temperature

· Use simple fractions that are several parts of a whole and recognise when two simple fractions are equivalent

· Begin to use decimal notation in contexts such as money

· Derive associated division facts from known multiplication facts

· Add and subtract two-digit numbers mentally

· Add and subtract three digit numbers using written method

· Multiply and divide two digit numbers by 2, 3, 4 or 5 as well as 10 with whole number answers and remainders

· Use mental recall of addition and subtraction facts to 20 in solving problems involving larger numbers

· Solve whole number problems including those involving multiplication or division that may give rise to remainders

· Recognise a wider range of sequences

· Begin to understand the role of ‘=’ (the ‘equals’ sign)

· Classify 3-D and 2-D shapes in various ways using mathematical properties such as reflective symmetry for 2-D shapes

· Begin to recognise nets of familiar 3-D shapes, e.g. cube, cuboid, triangular prism, square-based pyramid

· Recognise shapes in different orientations and reflect shapes, presented on a grid, in a vertical or horizontal mirror line

· Describe position and movement

· Use a wider range of measures including non-standard units and standard metric units of length, capacity and mass in a range of contexts

· Use standard units of time

· Gather information

· Construct bar charts and pictograms, where the symbol represents a group of units

· Use Venn and Carroll diagrams to record their sorting and classifying of information

· Extract and interpret information presented in simple tables, lists, bar charts and pictograms

Level 4 looks like …

· Develop own strategies for solving problems

· Use their own strategies within mathematics and in applying mathematics to practical contexts

· Present information and results in a clear and organised way

· Search for a solution by trying out ideas of their own
· Recognise and describe number patterns

· Recognise and describe number relationships including multiple, factor and square

· Use place value to multiply and divide whole numbers by 10 or 100

· Recognise approximate proportions of a whole and use simple fractions and percentages to describe these 

· Order decimals to three decimal places

· Begin to understand simple ratio
· Use a range of mental methods of computation with all operations

· Recall multiplication facts up to 10 × 10 and quickly derive corresponding division facts

· Use efficient written methods of addition and subtraction and of short multiplication and division

· Multiply a simple decimal by a single digit

· Solve problems with or without a calculator

· Check the reasonableness of results with reference to the context or size of numbers
· Begin to use simple formulae expressed in words

· Use and interpret coordinates in the first quadrant
· Use the properties of 2-D and 3-D shapes

· Make 3-D models by linking given faces or edges and draw common 2-D shapes in different orientations on grids

· Reflect simple shapes in a mirror line, translate shapes horizontally or vertically and begin to rotate a simple shape or object about its centre or a vertex

· Choose and use appropriate units and instruments

· Interpret, with appropriate accuracy, numbers on a range of measuring instruments

· Find perimeters of simple shapes and find areas by counting squares
· Collect and record discrete data

· Group data, where appropriate, in equal class intervals

· Continue to use Venn and Carroll diagrams to record their sorting and classifying of information

· Construct and interpret frequency diagrams and simple line graphs

· Understand and use the mode and range to describe sets of data
Level 5 looks like ...

· Identify and obtain necessary information to carry through a task and solve mathematical problems

· Check results, considering whether these are reasonable

· Solve word problems and investigations from a range of contexts

· Show understanding of situations by describing them mathematically using symbols, words and diagrams

· Draw simple conclusions of their own and give an explanation of their reasoning
· Use understanding of place value to multiply and divide whole numbers and decimals by 10, 100 and 1000 and explain the effect

· Round decimals to the nearest decimal place and order negative numbers in context

· Recognise and use number patterns and relationships

· Use equivalence between fractions and order fractions and decimals

· Reduce a fraction to its simplest form by cancelling common factors

· Understand simple ratio
· Use known facts, place value, knowledge of operations and brackets to calculate including using all four operations with decimals to two places

· Use a calculator where appropriate to calculate fractions/percentages of quantities/measurements

· Understand and use an appropriate non-calculator method for solving problems that involve multiplying and dividing any three digit number by any two-digit number

· Solve simple problems involving ordering, adding, subtracting negative numbers in context

· Solve simple problems involving ratio and direct proportion

· Apply inverse operations and approximate to check answers to problems are of the correct magnitude
· Construct, express in symbolic form, and use simple formulae involving one or two operations

· Use and interpret coordinates in all four quadrants

· Use a wider range of properties of 2-D and 3-D shapes and identify all the symmetries of 2-D shapes

· Use language associated with angle and know & use the angle sum of a triangle & that of angles at a point

· Reason about position and movement and transform shapes

· Measure and draw angles to the nearest degree, when constructing models and drawing or using shapes

· Read and interpret scales on a range of measuring instruments, explaining what each labelled division represents

· Solve problems involving the conversion of units and make sensible estimates of a range of measures in relation to everyday situations

· Understand and use the formula for the area of a rectangle and distinguish area from perimeter
· Ask questions, plan how to answer them and collect the data required

· In probability, select methods based on equally likely outcomes & experimental evidence, as appropriate

· Understand and use the probability scale from 0 to 1

· Understand and use the mean of discrete data and compare two simple distributions, using the range and one of mode, median or mean

· Understand that different outcomes may result from repeating an experiment

· Interpret graphs and diagrams, including pie charts, and draw conclusions

· Create and interpret line graphs where the intermediate values have meaning
Level 6 looks like ...

· Solve problems and carry through substantial tasks by breaking them into smaller, more manageable tasks, using a range of efficient techniques, methods and resources, including ICT; give solutions to an appropriate degree of accuracy.

· Interpret, discuss and synthesise information presented in a variety of mathematical forms.

· Present a concise, reasoned argument, using symbols, diagrams, graphs and related explanatory texts.

· Use logical argument to establish the truth of a statement.
· Use the equivalence of fractions, decimals and percentages to compare proportions.
· Calculate percentages and find the outcome of a given percentage increase or decrease.

· Divide a quantity into two or more parts in a given ratio and solve problems involving ratio and direct proportion.

· Use proportional reasoning to solve a problem, choosing the correct numbers to take as 100%, or as a whole.

· Add and subtract fractions by writing them with a common denominator, calculate fractions of quantities (fraction answers); multiply and divide an integer by a fraction.
· Use systematic trial and improvement methods and ICT tools to find approximate solutions to equations such as x3 + x = 20.

· Construct and solve linear equations with integer coefficients, using an appropriate method.

· Generate terms of a sequence using term-to-term and position-to-term definitions of the sequence, on paper and using ICT; write an expression to describe the nth term of an arithmetic sequence.

· Plot the graphs of linear functions, where y is given explicitly in terms of x; recognise that equations of the form y = mx + c correspond to straight-line graphs.

· Construct functions arising from real-life problems and plot their corresponding graphs; interpret graphs arising from real situations.
· Classify quadrilaterals by their geometric properties.

· Solve geometrical problems using properties of angles, of parallel & intersecting lines, & of triangles & other polygons.

· Identify alternate and corresponding angles; understand a proof that the sum of the angles of a triangle is 180° and of a quadrilateral is 360°.

· Devise instructions for a computer to generate and transform shapes and paths.

· Visualise and use 2-D representations of 3-D objects.

· Enlarge 2-D shapes, given a centre of enlargement and a positive whole-number scale factor.

· Know that translations, rotations and reflections preserve length and angle and map objects on to congruent images.

· Use straight edge & compasses to do standard constructions.

· Deduce and use formulae for the area of a triangle and parallelogram, and the volume of a cuboid; calculate volumes and surface areas of cuboids.

· Know and use the formulae for the circumference and area of a circle.
· Design a survey or experiment to capture the necessary data from one or more sources; design, trial and if necessary refine data collection sheets; construct tables for large discrete and continuous sets of raw data, choosing suitable class intervals; design and use two-way tables.

· Select, construct and modify, on paper and using ICT: pie charts for categorical data; bar charts and frequency diagrams for discrete and continuous data; simple time graphs for time series; scatter graphs.  Identify which are most useful in the context of the problem.

· Find and record all possible mutually exclusive outcomes for single events and two successive events in a systematic way.

· Know that the sum of probabilities of all mutually exclusive outcomes is 1 and use this when solving problems.

· Communicate interpretations and results of a statistical survey using selected tables, graphs and diagrams in support.
Level 7 looks like …

· Solve increasingly demanding problems and evaluate solutions; explore connections in mathematics across a range of contexts: number, algebra, shape, space and measures, and handling data; refine or extend the mathematics used to generate fuller solutions. 

· Give reasons for choice of presentation, explaining selected features and showing insight into the problems structure.

· Justify generalisations, arguments or solutions.

· Appreciate the difference between mathematical explanation and experimental evidence.
· Understand and use proportionality.
· Calculate the result of any proportional change using multiplicative methods.

· Understand the effects of multiplying and dividing by numbers between 0 and 1.

· Add, subtract, multiply and divide fractions.

· Make and justify estimates and approximations of calculations; estimate calculations by rounding numbers to one significant figure and multiplying and dividing mentally.

· Use a calculator efficiently and appropriately to perform complex calculations with numbers of any size, knowing not to round during intermediate steps of a calculation.
· Square a linear expression, and expand and simplify the product of two linear expressions of the form (x ( n) and simplify the corresponding quadratic expression.

· Use algebraic and graphical methods to solve simultaneous linear equations in two variables.

· Solve inequalities in one variable and represent the solution set on a number line.

· Use formulae from mathematics and other subjects; substitute numbers into expressions and formulae; derive a formula and, in simple cases, change its subject.

· Find the next term and nth term of quadratic sequences and functions and explore their properties.

· Plot graphs of simple quadratic and cubic functions, e.g. y = x2,   y = 3x2 + 4, y = x3.
· Understand and apply Pythagoras' theorem when solving problems in 2-D.

· Calculate lengths, areas and volumes in plane shapes and right prisms.

· Enlarge 2-D shapes, given a centre of enlargement and a fractional scale factor, on paper and using ICT; recognise the similarity of the resulting shapes.

· Find the locus of a point that moves according to a given rule, both by reasoning and using ICT.

· Recognise that measurements given to the nearest whole unit may be inaccurate by up to one half of the unit in either direction.

· Understand and use measures of speed (and other compound measures such as density or pressure) to solve problems.
· Suggest a problem to explore using statistical methods, frame questions and raise conjectures; identify possible sources of bias and plan how to minimise it.

· Select, construct & modify, on paper and using ICT, suitable graphical representation to progress an enquiry, including frequency polygons and lines of best fit on scatter graphs.

· Estimate the mean, median and range of a set of grouped data and determine the modal class, selecting the statistic most appropriate to the line of enquiry.

· Compare two or more distributions & make inferences, using the shape of the distributions & measures of average & range

· Understand relative frequency as an estimate of probability and use this to compare outcomes of an experiment.

· Examine critically the results of a statistical enquiry, and justify the choice of statistical representation in written presentations.
Level 8 looks like …
· Develop and follow alternative methods and approaches.

· Reflect on lines of enquiry when exploring mathematical tasks.

· Select and combine known facts and problem solving strategies to solve problems of increasing complexity.

· Convey mathematical meaning through precise and consistent use of symbols.

· Examine generalisations or solutions reached in an activity, commenting constructively on the reasoning and logic or the process employed, or the results obtained.

· Distinguish between practical demonstration and proof; know underlying assumptions, recognising their importance and limitations, and the effect of varying them.
· Understand the equivalence between recurring decimals and fractions.
· Use fractions or percentages to solve problems involving repeated proportional changes or the calculation of the original quantity given the result of a proportional change.

· Solve problems involving calculating with powers, roots and numbers expressed in standard form, checking for correct order of magnitude and using a calculator as appropriate.
· Factorise quadratic expressions including the difference of two squares, e.g. x2 – 9 = (x + 3) (x – 3).

· Manipulate algebraic formulae, equations and expressions, finding common factors and multiplying two linear expressions.

· Derive and use more complex formulae and change the subject of a formula.

· Evaluate algebraic formulae, substituting fractions, decimals and negative numbers.

· Solve inequalities in two variables and find the solution set.

· Sketch, identify and interpret  graphs of linear, quadratic, cubic and reciprocal functions, and graphs that model real situations.

· Understand the effect on a graph of addition of (or multiplication by) a constant.
· Understand and use congruence and mathematical similarity.

· Understand and use trigonometrical relationships in right-angled triangles, and use these to solve problems, including those involving bearings.

· Understand the difference between formulae for perimeter, area and volume in simple contexts by considering dimensions.

· Estimate and find the median, quartiles and interquartile range for large data sets, including using a cumulative frequency diagram.

· Compare two or more distributions and make inferences, using the shape of the distributions and measures of average and spread including median and quartiles.

· Know when to add or multiply two probabilities.

· Use tree diagrams to calculate probabilities of combinations of independent events.


Grade A* looks like …
· Derive harder algebraic proofs using reasoning and logic 

· Simplify harder rational expressions, and solve more complex fractional linear equations with the unknown in the denominator

· Use completing the square to simplify or solve quadratic equations, and to find maximum and minimum values

· Solve harder quadratic equations (a≠1) by factorisation or using the quadratic formula

· In more complex cases, solve a pair of simultaneous equations in two unknowns where one is linear and one is quadratic (including of the form x2 + y2 = r2)

· Transform the graphs of y = f(x), such as linear, quadratic, cubic, sine and cosine functions, using the transformations y = f(x) +  a, y = f(x + a), y = f (ax) and y = af(x)

· Manipulate surds in the form a + b(3

· Understand and use rational and irrational numbers 

· Find the upper and lower bounds of more difficult calculations with quantities given to a various degrees of accuracy

· Draw, sketch and describe the graphs of trigonometric functions for angles of any size, including transformations involving scalings in either or both of the x and y directions

· Solve problems involving the volume of the frustum of a truncated cone

· Solve simple geometrical problems in 2-D using vectors, including use of the commutative and associative properties of vector addition

· Use tree diagrams to find probabilities of successive dependent events

Grade A looks like …
· Use a wide range of mathematical techniques, terminology, diagrams and symbols consistently, appropriately and accurately

· Use different representations effectively and recognise equivalent representations

· Demonstrate sound numerical skills and algebraic fluency; use a calculator effectively

· Use trigonometry and geometrical properties to solve problems

· Identify and use mathematics accurately in a range of contexts; choose methods of mathematical communication appropriate to the context

· Evaluate the appropriateness, effectiveness and efficiency of different approaches; state the limitations of an approach or the accuracy of results and use this information to inform conclusions within a mathematical or statistical problem. 

· Make and test hypotheses and conjectures

· Adopt appropriate strategies to tackle problems (including those that are novel or unfamiliar), adjusting the approach when necessary

· Tackle problems that bring together different aspects of mathematics and may involve multiple variables. Identify some variables and investigate them systematically; the outcomes of which are used in solving the problem.

· Solve quadratic equations (a=1) by factorisation or using the quadratic formula 

· In simple cases, solve a pair of simultaneous equations in two unknowns where one is linear and one is quadratic (including of the form x2 + y2 = r2)

· Derive and use more complex formulae and change the subject of a formula, including cases where the subject occurs twice

· Know and understand that the intersection points of the graphs of a linear and quadratic function are the approximate solutions to the corresponding simultaneous equations

· Manipulate simple surds

· Determine the bounds of intervals 

· Understand and use direct and inverse proportion

· Understand and use SSS, SAS, ASA and RHS conditions to prove the congruence of triangles using formal arguments, and to verify standard ruler and compass constructions

· Understand and use Pythagoras’ theorem to solve 3-D problems

· Draw, sketch and describe the graphs of trigonometric functions for angles of any size

· Solve problems involving surface areas and volumes of cylinders, pyramids, cones and spheres

· Understand and use the formulae for the length of a circular arc and area and perimeter of a sector

· Understand the difference between formulae for perimeter, area and volume by considering dimensions

· Select and justify a sampling scheme and a method to investigate a population

· Use, interpret and compare histograms, including those with unequal class intervals

· Recognise when and how to work with probabilities associated with independent and mutually exclusive events

Grade B looks like …
· Select and combine known facts and problem solving strategies to solve geometrical problems of increasing complexity

· Consider possible approaches to exploring a question or testing a hypothesis; refine methods as enquiry progresses

· Factorise quadratic expressions including the difference of two squares

· Solve inequalities in two variables and find the solution set

· Derive and use more complex formulae and change the subject of a formula including cases where a power of the subject appears in the question or solution

· Identify and sketch graphs of linear and simple quadratic and cubic functions

· Understand the effect on the graph of addition of (or multiplication by) a constant

· Understand the equivalence between recurring decimals and fractions 

· Understand and use efficient methods to add, subtract, multiply and divide fractions, interpreting division as a multiplicative inverse

· Use a multiplier raised to a power to represent and solve problems involving repeated proportional change, e.g. compound interest

· Calculate with standard index form, using a calculator as appropriate

· Know, and use, that if two 2-D shapes are similar, corresponding angles are equal and corresponding sides are in the same ratio

· Understand and use trigonometrical relationships in right-angled triangles, and use these to solve problems, including those involving bearings

· Estimate and find the median, quartiles and interquartile range for large data sets, including using a cumulative frequency diagram

· Compare two or more distributions and make inferences, using the shape of the distributions and measures of average and spread including median and quartiles

· Know when to add or multiply two probabilities: if A and B are mutually exclusive, then the probability of A or B occurring is P(A) + P(B), whereas if A and B are independent events, the probability of A and B occurring is P(A) × P(B)

· Use tree diagrams to calculate probabilities of combinations of independent events
 Grade C looks like …
· Use a range of mathematical techniques, terminology, diagrams & symbols consistently, appropriately and accurately
· Use different representations effectively and recognise some equivalent representations 

· Demonstrate sound numerical skills and use a calculator effectively

· Apply ideas of proportionality to numerical problems & use geometric properties of angles, lines & shapes

· Identify relevant information, select appropriate representations and apply appropriate methods and knowledge.  Use different methods of mathematical communication. 

· Understand the limitations of evidence and sampling, and the difference between a mathematical argument and conclusions based on experimental evidence

· Identify evidence that supports or refutes conjectures and hypotheses

· Construct a mathematical argument & identify inconsistencies in a given argument or exceptions to a generalisation

· Tackle problems that bring aspects of mathematics together; identify strategies to solve problems involving a limited number of variables; communicate the chosen strategy, making changes as necessary

· Construct and solve linear equations with integer coefficients (with and without brackets, negative signs anywhere in the equation, positive or negative solution), using an appropriate method

· Square a linear expression, expand the product of two linear expressions of the form x ± n and simplify the corresponding quadratic expression

· Solve a pair of simultaneous linear equations by eliminating one variable; link a graphical representation of an equation or pair of equations to the algebraic solution

· Solve linear inequalities in one variable, and represent the solution set on a number line

· Use formulae from mathematics and other subjects; substitute numbers into expressions and formulae; derive a formula and, in simple cases, change its subject

· Find the next term and the nth term of quadratic sequences and functions and explore their properties

· Plot graphs of simple quadratic and cubic functions

· Understand and use proportional changes expressed as fractions, decimals, percentages and ratios

· Use the equivalence of fractions, decimals and percentages to compare proportions 

· Calculate percentages and find the outcome of a given percentage increase or decrease

· Use proportional reasoning to solve a problem, choosing the correct numbers to take as 100%, or as a whole

· Estimate calculations by rounding to one significant figure and multiplying and dividing mentally

· Understand the effects of multiplying and dividing by numbers between 0 and 1

· Use calculators efficiently and appropriately to perform complex calculations with numbers of any size, knowing not to round during intermediate steps of a calculation

· Solve problems using properties of angles, of parallel and intersecting lines, and of triangles and other polygons, justifying inferences and explaining reasoning with diagrams and text

· Deduce and use formulae for the area of a triangle, parallelogram and trapezium; calculate areas of compound shapes made from rectangles and triangles

· Solve problems involving the area and circumference of a circle

· Understand and apply Pythagoras’ theorem when solving problems in 2-D

· Solve problems involving surface areas and volumes of right prisms

· Enlarge 2-D shapes, given a centre of enlargement and a whole-number scale factor, on paper and using ICT; extend to enlarging 2-D shapes, given a fractional scale factor; recognise the similarity of the resulting shapes

· Recognise that measurements given to the nearest whole unit may be inaccurate by up to one half of the unit in either direction

· Understand & use measures of speed (and other compound measures such as density or pressures) to solve problems

· Suggest a problem to explore using statistical methods, frame questions and raise conjectures

· Design a survey or experiment to capture the necessary data from one or more sources; determine the sample size and degree of accuracy needed

· Select, construct and modify, on paper and using ICT, suitable graphical representation to progress an enquiry, including frequency diagrams and scatter graphs to develop further understanding of correlation

· Estimate the mean, median and range of a set of grouped data and determine the modal class

· Compare two or more distributions and make inferences, using the shape of the distributions and measures of average and range

· Understand relative frequency as an estimate of probability and use this to compare outcomes of an experiment
Grade D looks like …
· Solve problems and carry through substantial tasks by breaking them into smaller, more manageable tasks, using a range of efficient techniques, methods and resources, including ICT; give solutions to an appropriate degree of accuracy

· Interpret, discuss and synthesise information presented in a variety of mathematical forms

· Use logical argument to establish the truth of a statement

· Use systematic trial and improvement methods and ICT tools to find approximate solutions to equations such as x3 + x = 20

· Generate terms of a sequence using term-to-term and position-to-term definitions of the sequence, on paper and using ICT

· Plot the graphs of linear functions, where y is given explicitly in terms of x; recognise that equations of the form y = mx + c correspond to straight-line graphs

· Construct functions arising from real-life problems and plot their corresponding graphs; interpret graphs arising from real situations

· Use the terms square, positive and negative square root, cube and cube root
· Recall integer squares from 2×2 to 15×15 and the corresponding square roots 

· Divide a quantity into two or more parts in a given ratio and solve problems involving ratio and direct proportion

· Add and subtract fractions by writing them with a common denominator, calculate fractions of quantities (fraction answers); multiply and divide an integer by a fraction

· Classify quadrilaterals by their geometric properties

· Identify alternate and corresponding angles: understand a proof that the sum of the angles of a triangle is 180° and of a quadrilateral is 360°

· Devise instructions for a computer to generate and transform shapes and paths

· Visualise and use 2-D representations of 3-D objects

· Know that translations, rotations and reflections preserve length and angle and map objects onto congruent images

· Use straight edge and compasses to do standard constructions

· Deduce and use formulae for the volume of a cuboid; calculate volumes and surface areas of cuboids

· Design, trial and if necessary refine data collection sheets; construct tables for large discrete and continuous sets of raw data, choosing suitable class intervals; design and use two-way tables

· Select, construct and modify, on paper and using ICT:

· pie charts for categorical data;

· bar charts and frequency diagrams for discrete and continuous data;

· simple time graphs for time series;

· scatter graphs.

Identify which are most useful in the context of the problem.

· Find and record all possible mutually exclusive outcomes for single events and two successive events in a systematic way

· Know that the sum of probabilities of all mutually exclusive outcomes is 1 and use this when solving problems

· Communicate interpretations and results of a statistical survey using selected tables, graphs and diagrams in support
Grade E looks like …
· Solve word problems and investigations from a range of contexts

· Break a complex calculation into simpler steps, choosing and using appropriate and efficient operations and methods 

· Simplify or transform linear expressions by collecting like terms

· Multiply a single term over a bracket

· Plot the graphs of simple linear functions 

· Round decimals to the nearest decimal place; round a number to one significant figure 

· Order negative numbers in context

· Recognise and use number patterns and relationships

· Use equivalence between fractions and order fractions and decimals

· Understand simple ratio

· Extend mental methods of calculation to include decimals, fractions and percentages

· Add, subtract, multiply and divide integers

· Use function keys on a calculator for powers and roots

· Find one number as a fraction of another

· Use a wider range of properties of 2-D and 3-D shapes

· Reason about position and movement and transform shapes

· Read and interpret scales on a range of measuring instruments, explaining what each labelled division represents

· Ask questions, plan how to answer them and collect the data required

· Create and interpret line graphs where the intermediate values have meaning

· Construct and interpret stem-and-leaf diagrams

· Estimate probabilities from experimental data; understand that:

· if an experiment is repeated there may be, and usually will be, different outcomes;

· increasing the number of times an experiment is repeated generally leads to better estimates of probability.

Grade F looks like …
· Use some mathematical techniques, terminology, diagrams and symbols from the foundation tier consistently, appropriately and accurately

· Use some different representations effectively and select information from them

· Complete straightforward calculations competently with and without a calculator

· Use simple fractions and percentages, simple formulae and some geometric properties, including symmetry

· Work mathematically in everyday and meaningful contexts; make use of diagrams and symbols to communicate mathematical ideas.

· Check the accuracy and reasonableness of results on occasions

· Test simple hypotheses and conjectures based on evidence; use data to look for patterns and relationships

· State a generalisation arising from a set of results and identify a counter-example

· Solve simple problems, some of which are non-routine

· Construct, express in symbolic form, and use simple formulae involving one or two operations

· Use coordinates in all four quadrants to locate and specify points 

· Explore and describe number patterns and relationships including multiple, factor and square

· Use understanding of place value to multiply and divide whole numbers and decimals by 10, 100 and 1000

· Reduce a fraction to its simplest form by cancelling common factors

· Order, add and subtract negative numbers in context

· Use all four operations with decimals to two places

· Solve simple problems involving ratio and direct proportion

· Calculate fractional or percentage parts of quantities and measurements, using a calculator where necessary

· Understand and use an appropriate non-calculator method for solving problems involving multiplying and dividing any three-digit by any two-digit number

· Check the reasonableness of results by reference to knowledge of the context or to the size of the numbers, by applying inverse operations or by estimating using approximations

· Measure and draw angles to the nearest degree, when constructing models and drawing or using shapes 

· Use language associated with angle and know and use the angle sum of a triangle and that of angles at a point 

· Identify all the symmetries of 2-D shapes

· Solve problems involving the conversion of units and make sensible estimates of a range of measures in relation to everyday situations 

· Understand and use the formula for the area of a rectangle and distinguish area from perimeter

· Understand and use the mean of discrete data and compare two simple distributions, using the range and one of mode, median or mean

· Interpret graphs and diagrams, including pie charts, and draw conclusions

· Understand and use the probability scale from 0 to 1

· In probability, select methods based on equally likely outcomes and experimental evidence, as appropriate

· Understand that different outcomes may result from repeating an experiment

Grade G looks like …
· Use and interpret mathematical symbols and diagrams

· Understand a general statement by finding particular examples that match it

· Review their work and reasoning

· Develop and use their own strategies within mathematics and in applying mathematics to practical contexts

· Present information and results in a clear and organised way

· Search for a solution by trying out ideas of their own

· Recognise a wider range of sequences

· Begin to use simple formulae expressed in words

· Use and interpret coordinates in the first quadrant 

· Understand place value in numbers to 1000; use place value to make approximations

· Recognise negative numbers in contexts such as temperature

· Begin to use decimal notation in contexts such as money

· Recognise approximate proportions of a whole and use simple fractions and percentages to describe these 

· Order decimals to three decimal places

· Use a range of mental methods of computation with all operations; including use of recall of addition and subtraction facts to 20

· Use efficient written methods of addition and subtraction and of short multiplication and division; including multiplication and division of two digit numbers by 2, 3, 4 or 5 as well as 10 with whole number answers and remainders

· Recall multiplication facts up to 10 × 10 and quickly derive corresponding division facts

· Solve problems with or without a calculator

· Classify 3-D and 2-D shapes in various ways using mathematical properties such as reflective symmetry for 2-D shapes

· Begin to recognise nets of familiar 3-D shapes, e.g. cube, cuboid, triangular prism, square-based pyramid

· Use standard units of time

· Make 3-D models by linking given faces or edges and draw common 2-D shapes in different orientations on grids

· Find perimeters of simple shapes and find areas by counting squares

· Collect and record discrete data

· Group data, where appropriate, in equal class intervals

· Use Venn and Carroll diagrams to record their sorting and classifying of information

· Construct and interpret frequency diagrams, simple line graphs and pictograms, where the symbol represents a group of units

· Understand and use the mode and range to describe sets of data


Numeracy Policy
As a department, we shall

1. Encourage the use of mental work in the classroom.  Routinely ask pupils how they worked something out.  Encourage pupils to be clear about their strategies.  Encourage talk by questioning to help internalise ideas, flesh them out and offer other strategies.  Provide ample opportunities for discussion to explore ideas and enable pupils to learn from each other and from their teachers by sharing and comparing ideas.  Let pupils use their own methods if they are confident about them.

2. Use discussion to focus on the ways in which the answer was/can be calculated and the most efficient way of doing so.

3. Encourage pupils to work answers out mentally or using pen and paper as a first resort.  Allow the use of calculators when it is more efficient or it slows up work on other content areas (e.g. algebra).

4. Provide opportunities for pupils to choose or devise their own methods.  Query these methods when they are very inefficient (or wrong!).

5. Present sums in a horizontal format to encourage mental methods.

6. Have regular 10-minute slots at the start of the lesson.  Encourage the learning of facts and skills.

7. Encourage pupils to feel comfortable about using their fingers.

8. Regularly ask pupils to consider “rough” answers.  Invite them to estimate answers by approximating and using “nice” numbers.

9. Sometimes give a quick mental test to check that pupils have done a learning homework.

10. Encourage the learning of number facts.  Provide short and often practice (and some homeworks) on the times tables (to 10 x 10), compliments to 10 and doubles of all of the digits.  Have occasional quizzes on words: even, square, factor, prime, multiple etc.

11. Use diagrams (e.g. a decimal scale) and equipment (e.g. interlocking cubes) wherever possible to aid understanding, but recognise that language is probably vital to abstract ideas and make sense of such experience.

12. Have a directed number line above the board in all classrooms (and also possibly a height measurer).

13. Use common words at first, if necessary, then move quickly into ‘proper’ mathematical words.  Have a Key Word Display to familiarise pupils with words and spellings.  Put key words on the display & explain them clearly

14. Support, encourage and implement the Whole School Numeracy Policy


Cross curricular numeracy

Every effort is made to link Mathematics with other areas of the curriculum. We aim to draw pupil’s attention to these links (nice activity in the Plenary). The table below lists some examples – this is not an exhaustive list – please add examples.

	English

Frequency of words(e.g. Shakespeare vs Bacon).

Bar charts, pie charts

Surveys

Line graphs  -charting emotional response

2004 SAT question!
	Science

Various arithmetical calculations on decimals and fractions including ratio, use of formulae, percentages. Graphs and charts of all kinds. Shape in 2-D and 3-D. Golden ratio/Fibonacci sequence(biology)
	Art

Islamic Art. Shape in 2-D and 3-D. Simple ratios. Perspectives and golden ratio. Escher – tessellations. The art of Wasilly Kandinsky, Piet Mondrian, Theo Doesburg and others use geometrical shapes. Cubism
	Design and Technology

Various arithmetical calculations on decimals and fractions including ratio, use of formulae, percentages. Graphs and charts of all kinds. Construction and measure of 2-D and 3-D shapes. Nets.

	Geography

Various arithmetical calculations on decimals and fractions including ratio, use of formulae, percentages. Graphs and charts of all kinds. Population growth. Hairy ball theorem. 4 figure (or more) grid references.
	History

Graphs and charts of various kinds. Percentages, ideas of large numbers, wealth. Measures of weight, length, time. Using the number line effectively. Interrogating databases.
	ICT

Spreadsheets, databases, algebra, flowcharts.
	Modern foreign languages

Measures of length/distance, time and weight, counting, tables, exchange rates, Money/costs. Speeds, distance.

	Music

Pythagorean intervals. Fractions, square roots. Doubling frequencies (powers of 2). Aleatory music (using dice to compose). Golden section used by Debussy and Schubert
	PE

Speed/distace/time, units, weight, graphs and charts, percentages, power/weight ratios. Calculations of energy expanded.
	RE

Shape – e.g. Pentagon – 5 pillars of Islam. Octagon – eightfold path. Circle.

Dates AD and BC

Calendar years and years of other faiths. Examples of Π e.g. 1 Kings Chapter 7 verse 23 Π=3.
	


CALCULATOR POLICY

Rationale

Calculator skills expected by the end of Year 6:

· Use a calculator to perform a one-step calculation and interpret the result

· Key in and interpret money and measurement calculations

· Extend to calculations with more than one step, e.g. 18 x (137 + 258)

· Recognise rounding errors, e.g. recognise 2.99999999 as 3

· Recognise negative numbers and use the sign change key if appropriate

· Find decimals equivalent to fractions

· Recognise recurring decimals, e.g. 0.3333333

· Start to use memory keys and perform more complex calculations, such as (234 + 739) ÷ (145 - 89)

· Have a feel for the size of an answer and check it appropriately

(Based on The Framework for Teaching Mathematics from Reception to Year 6)
Whilst all pupils should be able to use a calculator correctly we aim to encourage the sensible use of it, and prefer pupils to initially consider some mental method or means of estimating the answer.  The GCSE and SAT examinations include a specific non-calculator paper and as such we are committed to teaching them effective calculator skills.

We also recognise that the calculator can provide access to areas of the curriculum that might otherwise have been barred to pupils.  It is a useful tool, for example, in the generation of lots of numerical or statistical data and can be used to speed up an analysis.

Policy

As a school:

· We include a calculator on the school equipment list

· We do not lend out calculators during an examination

As a department:

· We expect pupils to have their own calculator, and with the exception of the lower ability groups this should be a scientific calculator

· We expect pupils to have the calculator in every lesson

· We recommend a particular model of calculator (Casio fx-83ES)

As teachers:

· We aim to instil a culture where pupils feel they should have a calculator

· We have a ‘display’ calculator attached to our whiteboards

· We have a class set of 10 basic calculators

General calculator skills that pupils need to develop:

· Selecting from the display the number of figures appropriate to the context of the calculation

· Entering numbers and interpreting the display when the numbers represent money, metric measurements, units of time or fractions

· Knowing the order in which to use the keys for calculations involving more than one step

· Using facilities such as the memory, brackets, the square root, cube root, sign change and fraction keys, and the constant facility

· Judging whether an answer is reasonable

Particular calculator skills that we aim to develop:

1.
Understand the four arithmetical operations and recognise which one to use in relation to a ‘wordy’ or ‘real world’ context or problem.  Be able to correctly key in a complicated calculation.

2.
Understand the place value notation on the display, e.g. 5.3 in the context of money is likely to be £5.30.  Half is entered as .5.  Modify an answer by rounding appropriately, e.g. 7.3685 is £7.37.

3.
Adopt some checking procedure, e.g. do the calculation again and in a different order if possible.  Have some idea about the sizes of numbers involved and what a reasonable answer might be.

4.
If a result is important, appreciate the need to check the sense of an answer by approximating, e.g one significant figure (the calculator could be used to approximate).  Is the decimal point in the right sort of place?  Appreciate when an approximate answer is sufficient or preferable.

5.
Appreciate that the calculator has a fixed way of working out calculations, e.g. BIDMAS, and that brackets or an interim use of the equals sign may be necessary, e.g. calculating the mean average on a basic calculator.

6.
Appreciate the need for a reasonable degree of accuracy, e.g. 5.476329 cm is a daft final answer, as, probably, is 3.954 coaches.

7.
Rather than using a calculator when simple calculations are involved the person ought really to carry them out in their head, e.g. do +8 instead of doing +5 and then +3, and work out 300 x 20.

8.
Use a calculator to change fractions into decimals.  Know which way round to divide. Know how to use the button for fractions including mixed numbers.

9.
Appreciate the standard form display of some calculators, e.g. 7 E 3.


Understand and be able to use the exp button.

10.
Understand and be able to use efficiently the square root, cube root, square and power buttons.

11.  Use the pi button when appropriate
12.  Recognise that there are differences between certain models of calculators and that it is important that they understand how their calculator functions

GIFTED AND TALENTED POLICY

In mathematics, able pupils:

· Grasp typical content more quickly and at an earlier age than classmates

· Often skip steps when solving problems: use an unexpected method

· Will do problems abstractly, without concrete aids

· Look at patterns and relationships and can explain them

· Can concentrate for a long time on a problem

· Have exceptional mathematical reasoning, ability and memory

· Are capable of independent self-directed activities

· Enjoy maths, puzzles, games, etc
However, it should not be forgotten that these pupils still need stimuli to further their ability, in particular when reasoning or modeling situations.
The DCSF classify the top 5-10% of ability as being ‘Gifted and Talented’.  As a comprehensive school with - generally speaking - an average intake, we use the 5% figure to identify pupils to be considered as ‘Gifted and Talented’ and the 10% figure to identify pupils who should be monitored and highlighted in our registers.  While these figures can only be taken as a rough guideline, the following points are relevant to all these pupils.

We aim to:

· Provide enrichment and extension activities to develop breadth of mathematics and depth of thinking

· Encourage a culture of ‘What if…’ and ‘Give me two more examples of…’

· Identify appropriate activities and resources on schemes of work

· Direct pupils to relevant websites providing puzzles and challenges

· Provide textbooks & other resources containing a suitable level of challenge

· Enter all pupils identified as ‘Gifted and Talented’ in one of the three levels of the UK Mathematics Challenge

· Encourage participation in relevant county initiatives for ‘Gifted and Talented’ pupils

· Use setting to ensure that all pupils identified as ‘Gifted and Talented’ are in the same group in each year

· Indicate all pupils identified as ‘Gifted and Talented’ on the faculty database

· Use ‘pupils’ on the agenda of every Faculty meeting as an opportunity to update ‘Gifted and Talented’ information

· Ensure that the ‘Gifted and Talented’ coordinator is made aware of any changes

· Not divulge administrative ‘Gifted and Talented’ information to classes

Further advice for teaching more able pupils, along with a list of websites, can be found in the ‘Teaching and Learning Styles’ section.

LITERACY POLICY
Words for display

The National Numeracy Strategy contains a list of all the key words.  Words will be selected from this list on a rotational basis and displayed on the walls of each classroom (top left hand side of the board!!).

Reading
Pupils take an active part in reading.  We encourage students to read questions carefully and extract relevant information.  Emphasis on RTQ (read the question) and RTQA (read the question again).  We also use ‘reading strategies’ as appropriate.  Especially encourage weak / poor readers to use accepted strategies.
Pupils take an active part in interpreting prose.

One important aspect of maths is to show pupils how to break down a long-winded question into component parts.  Each section can be highlighted with marker pen on the board.  Information is then rewritten in diagrammatic form or as a symbol.  A question rephrased in symbols or diagrams is more easily understood - so we should be looking for opportunities to develop this skill in the pupils.

Writing

Normal solutions
We encourage being precise and to the point.   Most work involves abbreviations, symbols and diagrams.  Normally we do not encourage a lot of written descriptions, as the whole idea of maths is to set out work simply, neatly and logically.  Everything needs to be uncluttered.  We can, however encourage a neat tidy layout of work with headings, references and dates.

Pupils take time and care over their written solutions

Whenever a question asks for an interpretation or a description of findings, pupils must write down their thoughts in correct English.

The topic of statistics lends itself to providing clear written interpolation or extrapolation of results.  Emphasis is always on concise answers.

Spelling
Mathematical words

Break mathematical words into sections.  e.g. ‘iso’ ‘sceles’.  Give some meaning to the parts if you know them.  ‘iso’ means equal ‘sceles’ sides.  Put the words into historical perspective, such as the Greeks experimenting with shapes.

Have key words displayed around the classroom.  Have class competitions for the best mnemonics for difficult words such as parallelogram (nice homework!!).

Allocation of teaching groups 2010 – 2011
Timetable 2010 – 2011
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CURRICULUM POLICIES
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ASSESSMENT POLICIES





Every 13 weeks, results are looked at to identify any potential set moves. This is the only time for set moves unless it is blatantly obvious someone is in the wrong set (e.g. a new pupil).





TESTS MARKED  �   RESULTS RECORDED IN MARK BOOK AND DATABASE      �    FEEDBACK TO STUDENTS (%, MEAN, RANGE, MAX)    �    REWARD STUDENTS





DISCIPLINE POLICIES





FACULTY POLICIES/PROCEDURES
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STAFFING POLICIES
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The table indicates the intended tier of entry and appropriate scheme of work for each teaching group.  The target grades are aspirational.








KS3 LONG TERM PLANS





The table indicates the scheme of work followed by each teaching group and their aspirational target levels


Broadly, the yearly teaching programmes correspond to these National Curriculum levels:


•	Year 7 revises level 4 but is mainly level 5; 


•	Year 8 consolidates level 5 and introduces level 6; 


•	Year 9 revises level 5 but is mainly level 6;


•	Year 9 extension objectives are mainly level 7 with some at level 8.


 


Springboard 7/8/9 aim at level 2/3/4 work





KS4 & SIXTH FORM LONG TERM PLANS
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FOOD FOR THOUGHT: Assuming a pupil knows the 2,5,and 10 times tables, and appreciates that 7x4 is the same as 4x7, then he/she needs to learn only 21 more facts to remember the whole set of Times Tables. A six year old child knows on average between 13000 and 15000 words!!
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