Gifted and Talented Policy

For the MATHEMATICS Department
Aim of Gifted and Talented Policy in MATHEMATICS
· To identify needs of able students

· To ensure an appropriate curriculum

· To motivate students to fulfil their potential

Objectives

· To provide an enriched and challenging curriculum for able students

· To share good practice and provide appropriate teaching and support and resources

· To provide methods of identification

· To provide an enrichment programme

Purpose

· To raise achievement at all levels

· To enhance teaching and learning

· To support MATHEMATICS department in delivering and developing curriculum, extension programme and study support

Identifying Gifted Pupils

Pupils who are gifted in MATHEMATICS are likely to:

· learn and understand mathematical ideas quickly;

· work systematically and accurately;

· be more analytical;

· think logically and see mathematical relationships;

· make connections between the concepts they have learned;

· identify patterns easily;

· apply their knowledge to new or unfamiliar contexts;

· communicate their reasoning and justify their methods;

· ask questions that show clear understanding of, and curiosity about, mathematics;

· take a creative approach to solving mathematical problems;

· sustain their concentration throughout longer tasks and persist in seeking solutions;

· be more adept at posing their own questions and pursuing lines of enquiry.

Some pupils who are gifted in mathematics perform at levels that are unusually advanced for their age. For example, an eleven-year-old may work confidently with the mathematics described at level 5 in the national curriculum and begin to work successfully with concepts described at level 6. Other pupils with exceptional mathematical potential may not demonstrate it in this way. For example, pupils may have high levels of mathematical reasoning but be unable to communicate their ideas well orally or in writing. Sometimes gifted pupils reject obvious methods and answers as too easy, and opt for something more obscure. In these cases, formal testing alone is insufficient as a basis for identification. It is often helpful for teachers to provide enrichment and extension activities and to observe pupil responses to challenging activities.

Criteria for the identification of Gifted and Talented students in MATHEMATICS 

Throughout Key Stage 3 it is important for teachers to provide frequent opportunities for able pupils to show their potential. Pupils will reveal talents at different stages of maturity and often in relation to different aspects of the subject. Identification should be through using a wide range of evidence, much of which is likely to be informal.

· Quantitative assessment of four skills through end of unit and end of year tests

· Qualitative assessment through teacher assessment of class work and homework

· Demonstrate above average performance (NC level) compared to other students of a similar age and experience

· Demonstrate originality and creativity in open-ended tasks

High ability does not always result in high attainment. Some able pupils may fail to achieve because they are not stimulated or challenged in the classroom. Others may be inclined to conceal their ability because of social pressures. 

Enriching and extending pupils' experiences
In order to challenge pupils who are gifted in mathematics, teachers should set activities that expect pupils to use a range of techniques accurately and efficiently, provide for a higher level of abstraction and lead to more advanced thinking.

When working with gifted pupils, teachers should aim to:

· lay stronger foundations;

· develop deeper understanding;

· cultivate a willingness to reflect on the connections between different aspects of mathematics;

· foster a desire to understand fully the mathematical concepts studied and the reasons why particular methods are correct;

· develop higher-level thinking skills.

Teachers at key stage 3 generally use the national curriculum and the appropriate Framework for teaching mathematics as the starting point for planning their mathematics lesson. Teachers need to be sensitive to the following points:

· activities should have clear goals, and should aim to increase pupils' ability to analyse and solve problems, stimulate originality and encourage initiative and self-direction;

· activities should challenge pupils to develop their thinking through, for example, observing, comparing, classifying, hypothesising, criticising, interpreting and summarising;

· when open-ended tasks are used, teachers need to be clear what lines pupils are likely to pursue, what processes are involved and what outcomes are achievable and expected;

· when providing additional work for gifted pupils, care should be taken to ensure that the pupils do not come to view the work as an imposition;

· gifted pupils should not be expected to work unsupported and undirected for extended periods.

· gifted pupils should be routinely expected to master in greater depth than their peers, for example arithmetic, algebra, fractions, ratio and proportion, the links between algebra and geometry (including applications of Pythagoras), solving harder word problems;

· provide additional stimulus for gifted and talented pupils, for example number puzzles; work involving different numeral systems or number bases; the use of factors, powers, cancellation and approximation to simplify calculations with very large numbers; time and calendar problems; iteration and infinity; problems involving local deduction (for example cryptic cross-number puzzles, letter sums, and strategies for winning simple two-person games);

· offer opportunities for extended research into topics of interest. 

Using thinking skills

· By using thinking skills, pupils who are gifted in mathematics can focus on 'knowing how', as well as 'knowing what' (learning how to learn). Mathematics is not just a collection of skills -- it teaches pupils to think, to reason, to solve problems and to think in creative ways.

· The sections of the programmes of study that relate to 'using and applying mathematics' outline relevant knowledge, skills and understanding, and provide opportunities for the development of the following thinking skills:

enquiry skills

· the ability to ask relevant questions, to pose and define mathematical problems or enquiries, and to plan how to solve them. Gifted pupils can represent problems in algebraic, geometric or graphical form, and can select and organise what to do

reasoning skills

· the ability to recognise patterns and generalise, and to give reasons for results and conclusions. Gifted pupils should be expected to analyse their results, looking for cause and effect, patterns and relationships. Activities in mathematics provide opportunities for them to draw inferences from data, to make deductions (stating constraints), and to present concise, reasoned arguments

information-processing skills

· the ability to locate and collect relevant data from a variety of suitable sources and to sort, classify and sequence the information. Gifted pupils should be expected to decide what methods and analyses are needed and to process and represent the data, using ICT as appropriate

creative-thinking skills

· the ability to apply their mathematical skills to new and unfamiliar situations, to extend ideas, and to solve problems by considering new and flexible ways of doing things. Gifted pupils should be expected to explore connections in their mathematical work, to use their imagination by asking questions such as 'What if?' and 'Why?', and to conjecture and hypothesise. They should explore, identify and use pattern and symmetry in mathematical contexts, and should select and combine known facts and problem-solving strategies in creative ways to solve problems

evaluation skills

· the ability to evaluate information and to judge the value of their own and others' work or ideas. Gifted pupils should be expected to review progress as they work in mathematics and to use checking procedures to monitor the accuracy and appropriateness of their solutions and conclusions when solving mathematical problems. They should test and evaluate their hypotheses, and examine critically, improve, then justify their methods and their choices of presentation of their mathematics.


Responsibility of the MATHEMATICS G&T co-ordinator

· To monitor the effectiveness of the MATHEMATICS policy

· To keep register of Gifted and Talented students up to date

· To ensure that the SoWs include provision for Gifted and Talented students

· Audit of existing provision for Gifted and Talented students

· To build up a bank of appropriate extension materials and resources

Responsibilities of the Key Stage co-ordinators

· To support subject teachers in the implementation of an enriched curriculum for Gifted and Talented students

· To support underachieving able students

Responsibilities of the subject teacher

· To provide stimulating work so students are motivated by challenge

· To vary teaching and learning styles to cater for different intelligences:

· To provide opportunities for creative and unusual responses

· To identify underachieving students

· To set homework which challenges able students

Teaching strategies

Structured mathematics lessons provide opportunities for more able pupils to experience particular challenges and work focused at an appropriate level in each part of the lesson.

Oral and mental work should take a wide variety of forms. Where it involves oral questioning by the teacher, questions need to be planned carefully to ensure able pupils are engaged and challenged. This can be achieved through the use of open questions that can be answered at different levels (e.g. ‘Give me three different numbers whose product is 120’) or by the use of questions targeted at specific groups or individuals. When seeking oral responses from the class, it is important regularly to take some, but not all, answers from the most able.
Plenary sessions can provide a vital opportunity to assess, acknowledge and refocus the work of specific groups in the class. This is particularly useful where a group of more able pupils has reached a different point from the rest. For example, when pupils have been generating numerical sequences and exploring their patterns, all will be expected to offer generalisations while the most able will be invited to offer insights into why they work. The plenary is also an opportunity to consider whether homework tasks may need modifying to make them more appropriate for able pupils if this has not been planned in advance. 

In the main part of the lesson, you can match tasks to the needs of able pupils by:

•
starting pupils on a task at an appropriate level of difficulty;

•
using challenging questions to deepen thinking;

•
extending and opening up tasks.

Encourage pupils to take responsibility for working at a challenging and rewarding pitch. For example, where pupils are working through graded exercises for practice, encourage them to find the right level. The more able may be told: ‘Start at question 10; if it is too easy jump to 15; if it is too hard, go back to number 5’. With encouragement, they can become adept at finding the questions that will challenge them. Emphasise quality over quantity. Help pupils accept that tackling one challenging question is often more worthwhile than doing 20 routine ones.

Plan a series of probing questions that can be used with pupils who are ready to deepen their understanding of a topic. Build them into the departmental medium-term plans. 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.

An example of enrichment in a Year 7 class

Following work on tests of divisibility, a Year 7 class was given a homework task to write two different sorts of sentence illustrating their understanding of the following terms: multiple, factor, divisor, prime number, prime factor.

Using the evidence of the homework together with her prior knowledge of the class, the teacher identified a group who were clearly confident in understanding and using all the terms. In a subsequent lesson, she set this more able group the task of identifying all primes less than 100 and exploring patterns in their distribution. They were to prepare a two-minute presentation to the class on their findings as part of the plenary. Meanwhile, the teacher was doing some direct teaching with the remainder of the class, addressing uncertainties and misconceptions revealed in the homework.

At the end of the lesson, as part of the plenary, she briefly discussed international research on finding large primes and their role in modern cryptography. She gave all pupils a copy of an article on prime number distributions to be read for homework and provided a website address for those who wanted to explore the idea further.

Setting

· Setting has proved to be essential in MATHEMATICS to raise achievement for able learners

· Setting is in two parallel bands of 3 sets in Year 7 and across the year group from Year 8 onwards.
It is important to realise that within all sets some pupils will require work that extends them beyond the rest of the class. In top sets the spread of ability is likely to be at its greatest and the need for carefully differentiated planning is particularly important.
Fast Tracking

· In the case of those students in Set 1, they successfully complete the Key Stage 3 programme of study by the end of Year 8.
· They are then entered for the GCSE in Statistics which they sit in the June of Year 10.  This broadens their knowledge base in preparation for the AS and A2 course of study and provides enrichment.

Enrichment Activities
· Mathematically stimulating pictures from around the school and associated questions or trail – Linda McMillan
· Year 7 
Curriculum Day 
· Year 8 
Code Breaking Project

· Year 10 
Statistics GCSE

· Years 8/7
Junior Maths Challenge (Top set Year 8 and some Year 7)

· Years 8/9 
MT Team Challenge (4 Pupils entered for Regional Finals)

· Years 10/9
Intermediate Maths Challenge (Top Set Year 10 and some Year 9)

· Year 10 
All of the top set sits the GCSE Statistics examination in Year 10

· Year 11 
ProShare Investor Challenge

· Years 12/13 Senior Maths Challenge
Technology/Maths

· Pupils to work on designing a boat made from given materials which can support the maximum amount of weight (Cargo)  This will need to be done initially within lessons and then maybe a day off timetable for final testing/construction/competition – Mark Greenaway, Cindi Rooney
Geography/Maths

· A group of able Year 8 pupils working on a project at Finn Valley on river flow, cross sectional areas and erosion –Sarah Welbourne, Mark Greenaway
ICT/Maths

· Video and edit teaching in Maths to go on the county website



Using Opus to produce multiple choice revision materials for the county website – Clive Cartmel
Assessment

· Ensure that assessments provide opportunities for students to achieve at highest level

· Class activities, testing throughout the year and end of year tests

Monitoring and Evaluation

· KS leaders responsible for ensuring the successful implementation of policy and practice

· Target setting and student feedback

· Curriculum monitoring

Identified Gifted Pupils
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