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Masters Degree (MEd) in 

MATHEMATICS EDUCATION

At the 

University of Exeter

School of Education

Course Leader: Professor Paul Ernest

This is an exciting and challenging programme for mathematics specialists in education at all levels.  The programme is designed to support and inform the teaching of National Curriculum mathematics whilst providing the rigour and critical reflection required by higher education at Master’s level.

Each module explores an area of mathematics education of particular relevance to mathematics teachers for the 21st century.

It takes place at the School of Education, University of Exeter when taught in part distance learning mode. It is also available in full distance learning mode with no attendance requirements.

· AIMS
The overall aims of the course are:

To introduce you to current ideas and research on mathematics teaching and learning appropriate for education professionals of the 21st century, guided by recognised leaders in the field.

To enable you to apply the new ideas and theories in your classroom practice, as a basis for course assignments, on topics of your own choice. In this sense it is action-research-based.

To meet your individual needs and preferences through flexible patterns of distance learning study, and by offering you the guided choice of modules and topics for your assignments and dissertation.

· Modules
The modules are as follows. 

EFP6203
Research Methodology in Mathematics Education

EFP6106
Psychology of Learning Mathematics

EFP6108
Mathematics and Gender

EFP6204
The Mathematics Curriculum

EFP6205
Mathematics and Special Educational Needs

New
Numeracy (under development for 2000-2001)

All are available in fully distance learning mode at times negotiated to suit you.

· Mathematics Education Module descriptions
EFP6106  THE PSYCHOLOGY OF LEARNING MATHEMATICS

This module aims to introduce you to current thinking and research in the psychology of learning mathematics, including concepts, errors, problem solving, attitudes and learning theories.  

Tutor: Professor Paul Ernest.

Relevant to all phases including early years, primary, secondary and higher education.

EFP6108  MATHEMATICS AND GENDER: The nature of mathematics and equal opportunities

This module aims to review research on gender and mathematics and the causes of differences in achievement and participation rates, and to encourage you to reflect on the nature of mathematics, its role in education and society, and its part in promoting or hindering equal opportunities.  

Tutor: Professor Paul Ernest.

Relevant to all phases including early years, primary, secondary and higher education.

EFP6203  RESEARCH METHODOLOGY IN MATHEMATICS EDUCATION

This module aims to introduce you to the main research paradigms in mathematics education, to introduce and critically review relevant research publications, and to prepare you to embark on your dissertation study. 

Tutor: Professor Paul Ernest.

Relevant to all phases including early years, primary, secondary and higher education.

EFP6204  THE MATHEMATICS CURRICULUM

This module is intended to foster reflection on mathematics and its relation to the aims and nature of the mathematics curriculum and assessment, and to critically evaluate curriculum developments in mathematics.  

Tutor: Professor Paul Ernest.

Relevant to primary, secondary and higher education.

EFP6205  MATHEMATICS AND SPECIAL EDUCATIONAL NEEDS

This module aims to introduce you to the issues of SEN and ability as they affect mathematics, and to review research on SEN and mathematics including both low and high attainers. 

Tutor: Professor Paul Ernest.

Relevant to primary, secondary and higher education.

NEW COURSE:  NUMERACY

This module aims to provide you with an overview of research on the learning and teaching of number and with guidance on the latest National Numeracy developments. (Subject to approval). 

Tutors: Sue Jennings and Professor Paul Ernest.

Relevant to all phases including early years, primary, secondary and higher education.

· Other Specialisms
Any two of the special field Mathematics Education modules may be taken as a part of another special field modular MEd degree at Exeter. 

In addition, EFP6106, EFP6108 and EFP6205 are approved modules in the special fields Primary Education and Early Years, that is each one counts as one of the 3 core modules of that special field.  Reciprocally, the Primary Education modules Mathematics at KS1 and KS2 are recognised modules in the special field Mathematics Education. In addition EFP6106 and EFP6205 are approved modules in the special field Special Educational Needs. 

· Programme
Each module is taught on a rolling two year programme.  You can join the programme at any time.  It normally takes 3-4 years to complete the whole degree including dissertation, although it can be done in two years.  Exemptions from up to two modules for advanced courses already taken are possible.  Successful MEd candidates can progress to the taught Doctorate in Education (EdD) programme in mathematics education.

· Design
The programme is designed to be challenging and flexible in the opportunities offered to you to develop your knowledge, understanding and skills in areas which are of particular importance to your own development and to the educational context in which you work.  Learning approaches will vary and consist of lectures, workshops, discussions, video-recorded material and self-study materials.

· Organisation
In part-distance learning form each module includes two weekends at Exeter consisting of a Friday evening and a Saturday; one a few weeks after the beginning of the term followed by another towards the end of the term. You will also receive specially written course materials to read and work through, and set texts and readings. It is also possible to take the course in full distance learning mode, with no required attendance at Exeter (although, if possible, some attendance is an advantage – you gain the benefits of interacting with the tutor(s) and other students!).

· Assessment
For each module, an assignment of 4,000 words or equivalent is required.  This is action-research based, and will develop and analyse a current situation in your classroom or other professional situation, chosen by you as relevant and interesting. Guidance on assignment topic choice and writing is provided in each module, and you will be required to submit a draft assignment for informal feedback to ensure you are on the right track. 

· Dissertation
A dissertation of 20,000 words is required for the MEd. You will receive tutorial support during the preparation of your dissertation, including detailed guidance and criticism of your drafts. The required Research Methodology module EFP6203, recommended to be your last module, provides a guided way in to writing it. 

· Tutorial support
Studying at a distance is difficult, and all students will be personally given tutorial support by Professor Paul Ernest. We have deliberately kept the programme small because the University of Exeter values the provision of a high level of personal tutorial support via email, post, telephone, fax, or face to face meetings, as appropriate.

· Course Director
Professor Paul Ernest

Special Field leader for the MEd and EdD degrees in Mathematics Education

Well known internationally as a leading expert in mathematics education.

· Application forms and Fees
Forms and details of current fees are available from the Continuing Professional Development Office. Students should apply for a single module in the first instance. Awards can be gain for successful completion of:

1 module – MAPS award (module of advanced professional study)   

2 modules – CAPS award (certificate of advanced professional study)   

4 modules – Advanced Diploma

5 modules and Dissertation – MEd

CONTINUING PROFESSIONAL DEVELOPMENT OFFICE

SCHOOL OF EDUCATION

HEAVITREE ROAD

EXETER, EX1 2LU

TELEPHONE: 01392 264838

FAX: 01392 264810

E-MAIL:  ed-cpd@ex.ac.uk

Please contact us for any further details you require, or contact Professor Paul Ernest directly at   p.ernest@ex.ac.uk

Also look at the further details posted on the web at: http://www.ex.ac.uk/~PErnest/

http://www.ex.ac.uk/education/
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MASTERS DEGREE IN MATHEMATICS EDUCATION

PROGRAMME  HANDBOOK

Graduate Studies Office

University of Exeter

School of Education

Exeter EX1 2LU, UK

Tel:  01392-264838, Fax:  01392-264810

Ed-cpd@ex.ac.uk

University of Exeter Modular Master of Education Degree Programme

2000
Distance Taught MEd in Mathematics Education at Exeter

Welcome to the University of Exeter modular Master of Education course in mathematics education.  This booklet has been written to introduce the course and to give you an overview of it, as well as to provide information about modules, assessment procedures and regulations.  It is also designed to offer you guidance about important choices concerning assignments and modules.  So it is vital that you read this handbook carefully, paying particular attention to the section on topic and module choices. 

We have designed the course to allow you to choose which of the latest ideas from research, and from current developments in the teaching and learning of mathematics, you wish to study and to apply in your classroom and professional practices for the course assignments.  If there are any issues that you would like to discuss or would like advice or guidance on, please do not hesitate to contact us.

Professor Paul Ernest 

Mathematics Education Programme Director

Tel.:  +44-1392-264857

Secretary (Tracey Hooper) tel.:  +44-1392-264877

Fax:  +44-1392-264810 

E-mail:  PErnest@ex.ac.uk

http://www.ex.ac.uk/~PErnest/ 

Sally Bastyan (Overall course secretary), 

Graduate Studies Office (CPD)

University of Exeter

School of Education

Exeter EX1 2LU, U. K.

Tel:  +44-1392-264838

Fax:  +44-1392-264810

E-mail:  Ed-cpd@ex.ac.uk

Please note that this handbook provides information about the Mathematics Education Programme, supplementing the overall handbook for the MEd programme.  The official regulations governing the programme are given in the University Calendar, as well in other notes of guidance from the University, most of which are available via the University website < http://www.ex.ac.uk >. The latter are the official statements of regulations, and take precedence over the information contained in this booklet.  However every care has been taken to make sure that we have provided the most accurate and up-to-date information here.
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INTRODUCTION

The University of Exeter has run a successful part-time Masters Degree in Mathematics Education for many years. Significant numbers of mathematics teachers and lecturers in senior positions in Britain and throughout the world have graduated from this programme. As previously, the present course is primarily at experienced teachers and lecturers at all levels with a particular interest in mathematics who wish to update and enhance themselves professionally, as well as to improve their qualifications. But it also recognises that with the increased demands of the profession, teachers need flexibility in co-ordinating their pattern of study with their other professional and personal commitments. The present course recognises the changing needs of education professionals in the 21st Century, and accommodates a considerable degree of choice by students, including flexible patterns of study.

The course is based on the dual philosophy that first, professional mathematics teachers should be able to choose a package of studies to suit their own individual profile of needs and interests. This includes choosing what and when to study, as well as self-selecting issues arising from practice to investigate in projects for assessment. Second, students following the programme should have the opportunity to learn about the latest research and innovations in mathematics education from academics at the leading edge of development, and then engage in relating theory to practice in their own classrooms and professional situations. 

Although primarily designed for teachers of children between KS2 to KS5 (A Level), in addition teachers of early years, university lecturers and mathematics teacher trainers have followed the course and found it valuable too. All of the mathematics education modules address issues relevant to both the primary and secondary phases of education, and course members may choose a topic of study for their dissertation to suit their own professional situation and phase of teaching. Indeed, this is recognised in that some of the modules are recognised core modules in the programmes:  Primary Studies, Early Years and Special Educational Needs (details given below.)

The University of Exeter is committed to equal opportunities for all of its applicants, students and staff. So be assured that as an applicant you will be treated fairly, and as a course members we will attempt to meet all of your individual needs to the best of our ability. Our policy is to admit all suitably qualified applicants. In assessments, because we require that all assignments are submitted in English we make allowances if this is not your mother tongue. Social justice requires that we are exemplary in our treatment of equal opportunity issues. But since two of the modules explicitly address equal opportunity issues (gender and to a lesser extent race/ethnicity/class, and special educational needs) we and you have a right to expect us to be full aware of the issues and to meet the highest standards. We are confident you will agree that we meet these standards, but as a safeguard procedures for complaining are detailed at the end of this handbook (see Quality Assurance, page 40.). 
Rationale and Aims of the Course

The Master of Education degree programme has as its overall theme the interrelating of theory and practice. The aim is to facilitate the professional development of teachers through critical and reflective enquiry in applying educational knowledge in their own classroom practices, and in developing educational concepts and theories through classroom activities, observations and research. In this it aspires to developing reflective practitioners
 through becoming critical
 of their own professional practices, in the extended senses of these terms. 

The course is intended to aid the development of the expertise, knowledge, and critical skills that teachers and education professionals need in order to be subject leaders in mathematics teaching. It aims to equip education professionals to make informed judgements concerning the planning and teaching of mathematics and the assessment of pupil learning, and to critically reflect on and evaluate the mathematics curriculum, including equal opportunities issues.  The course involves an in-depth study of the central issues concerning the teaching and learning of mathematics, and includes opportunities for course members to apply this knowledge in their own classrooms.  A grounding in mathematics education research literature and methodology is provided, contributing both to the development of subject leader expertise and to work on the final dissertation.

Aims and Objectives of the Programme

This masters degree programme is intended to reflect the three overall goals of Exeter University:

1. The advancement of research and scholarship;

2. Excellence in teaching and learning;

3. The provision of service outside of the University, serving local, regional, national, and international communities.

As well as the overt intellectual and educational aims of the course these goals imply a number of other aspirations the University: to be friendly, fair, ethical, open, transparent and efficient in its activities, and to provide equal opportunities and just dealings with all of its potential and actual client base and partners.

The overall aims of the masters degree programme are as follows: 

A1. 
To support students’ development as autonomous professionals, and to provide the organisational and transferable skills central to professional autonomy;

A2. 
To provide the knowledge, understanding and skills for students to analyse educational policy, theory and practice;

A3. 
To support students’ ability to define and evaluate complex educational issues drawing on national and international perspectives;

A4. 
To provide students with the procedural knowledge to develop conceptual understanding and analyse data;

A5. 
To equip students with the methodological knowledge needed to select appropriate methods to conduct research.

The specific intended learning outcomes in the Mathematics Education Programme are that by the end of the programme students will have: 

M1. 
Identified and analysed current theoretical, philosophical and pedagogical issues in the teaching and learning of mathematics;

M2. 
Developed the knowledge, expertise, and critical skills necessary to be subject leaders in mathematics and to make informed judgements concerning the planning, teaching and assessment of pupil learning in mathematics, and to evaluate the mathematics curriculum;

M3. 
Demonstrated a working knowledge of educational research methodology and communication skills and through conducting small scale research projects and producing high quality professional reports.

The Overall MEd Degree

In following the programme, course members choose a total of five of the modules on offer to study, followed by an in-depth investigation of a self-chosen issue for the dissertation. 

The following figure shows your path through the MEd degree programme to completion. Following the standard entry pattern you begin with the first of 5 modules. After completing the 5 modules you finish with the 20,000 word dissertation. This path takes you to the MEd Degree Award. Congratulations, if you have successfully followed this path you have now gained the MEd Degree in the Mathematics Education Programme!

The overall pattern of the MEd degree programme 
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Part of the flexibility of the programme is that for modules one to five you can choose any of the modules on offer in the Mathematics Education Programme or throughout the programme, in any order (subject to a few restrictions detailed below, including the choice of EFP6203 as 4th or 5th module). 

Students granted exemptions can enter the programme at the beginning of modules 2 or 3 (depending on number of exemptions). 

Mathematics Education is one of a number of programmes  of study. Students in this field take 5 of the modules from the specialist mathematics education offerings, or combine one or two other choices with a minimum of 3 mathematics education modules.  In addition they will investigate some aspect of mathematics education for their dissertation study. 

The mathematics Modules currently on offer are listed in the following pages, below. For further details of the overall MEd degree programme and the full choice of modules available see the overall course handbook. Several of the modules in other programmes  of the overall MEd degree programme are available in distance learning form, as are all of those provided in the mathematics education Programme.

Currently just one of the modules is mandatory. This is EFP6203 Research Methodology in Mathematics Education, which prepares students for their dissertations. It is normally taken as the last module prior to embarkation on the dissertation.  

Course members may be exempted from one or two modules for approved previous study and awards at the postgraduate level, thus only needing to complete 3 or 4. For exemption it is necessary to apply formally to the Director of Continuing Professional Development programmes, via the Graduate Studies Office. If these are general exemptions, students still need to complete 3 modules in the Mathematics Education Programme. If they are ‘targeted’ exemptions deemed equivalent to one of the core modules then this restriction will not apply but students may not have the equivalent Exeter module counted towards their degree.

Other Programme Outcomes

As well as to studying the modules for an MEd degree course members may study just one for the award of a Module of Advanced Professional Study (MAPS) or two modules for the award of a Certificate of Advanced Professional Study (CAPS).
  course members may also choose to be awarded the Postgraduate Diploma in Professional Studies (PGDIP) after the successful completion of 4 modules if they do not wish to complete the MEd requirements.  Teachers may also study part or all of a module without terminal assessment purely for INSET. The degree programme is a full participant in the UCET and other credit transfer schemes, and course members can apply for credit for modules studied at other institutions as well as being able to transfer out credits earned in this programme. (Each module is equivalent to 20 UCUs in the UK, and 10 ECTS in Europe.)

Awards and exit points from the MEd degree programme 
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THE MATHEMATICS EDUCATION PROGRAMME 

The Mathematics Education Programme  currently offers five modules treating different aspects of mathematics education. Each is taught at Exeter biennially in semi-distance learning form and is also available on demand in fully distance learning form. Each module is separately assessed by a 4000 word project or essay (or its equivalent), normally relating the content of the module to the course member’s own professional practice. 

The modules currently available in the Programme  are as follows.

Modules in the Mathematics Education Programme 

Code
Module Title

EFP6106 
The Psychology of Learning Mathematics

EFP6108 
Mathematics and Gender (the nature of mathematics and equal opportunities)  

EFP6203 
Research Methodology in Mathematics Education 

EFP6204 
The Mathematics Curriculum

EFP6205 
Mathematics and Special Educational Needs (mathematics and the low achiever) 

The final part of the course is the supervised investigation of some aspect of mathematics education for a dissertation of 20,000 words. Course members are required to choose Module EFP6203 as their last (i.e., fifth) or near last taught module. This treats research methodology in the Programme , and supports the beginning of the dissertation study.  Equivalently course members may take Module the more general EFP6125 Practical Educational Enquiry towards the end of their programme of study. 

There are no formal written examinations in the programme. Assessment is based entirely on the module assignments and the dissertation (normally five assignments, but less for course members with approved modular exemptions).  

Course members must complete at least 3 modules in the Mathematics Education Programme area plus a dissertation in this specialist area to be eligible for the MEd degree in mathematics education. The same regulations apply across all of the programmes. The required specialist modules in a programme  are termed its core modules. Some mathematics education modules, detailed below, are recognised (as core modules) in other programmes. In the Mathematics Education Programme the only recognised  modules are KS1 and KS2 Mathematics from the Primary Studies Programme. 

Distance Learning

In the 1980s the teaching of modules at Exeter was based on weekly evening sessions spread over one or more school terms plus private study. However all of the modules in mathematics education are now taught exclusively in distance education format. In this learning mode each module normally involves attendance at two weekend courses (each comprising 2 hours on a Friday evening and all day Saturday until around 4:00 pm), as well the study of specially written course materials and set texts. The weekend courses are held at Exeter, but can be arranged at distant locations for groups of students wishing to pursue the course together.
 Recently a group of over a dozen primary and secondary teachers in mathematics (but also including Science, Physical Education and Information Technology specialists also engaged in mathematics teaching) completed the course in Bermuda. 

The part distance education format brings two major advantages to students. First, attendance requirements are only two weekends rather than weekly sessions for a term. This means that teachers are more easily able to fit the sessions into their busy professional lives and teachers distant from Exeter can still attend the course without absence from work. It also means that teaching the courses away from Exeter, as described above, is feasible.

Second, offering the modules in distance learning form means that the teaching material has been specially written by in-house experts. Instead of needing to take extensive notes at lecture sessions, students are given the course contents in printed form, which they can study and review at leisure.

One undeniable feature of the distance teaching mode is that it reduces student-lecturer and student-student contact. In compensation we have built in opportunities for such contact into all taught modules and course members are strongly urged to avail themselves of them. In addition, Professor Paul Ernest (Programme Director) and other tutors provide any help or clarification as is needed by telephone, fax, e-mail, post or in person. In addition, the taught weekends are designed to be more interactive than the traditional lecture format, allowing course members to maximise the opportunities to contribute to and participate in the sessions, thus enhancing active learning. This is one of the benefits of the distance learning mode: the course contents are already in the student’s hands in the module handbook.  The interactivity of the weekend sessions is always a highly rated feature of the course in student evaluations.   

An important additional way for course members to increase the amount of contact is to form mutual support groups. When located within easy reach of each other, groups of students have found that meeting informally to discuss course content, texts and assignments is most helpful. The course team strongly urge course members to form such groups where geography permits. Informal sharing of ideas by email, phone or other means is also very valuable and is strongly encouraged and supported in this special field (with course members’ permission lists of students’ email, phone and mail addresses are circulated). These modes of interaction reduce the potential feelings of isolation that might be experienced by distance learning students, through building virtual communities of study.  

Following the success of the semi distance modes of learning and in response to demand from students the programme is now offered in full distance learning mode with no attendance at Exeter. This is not recommended as a first option if attendance is possible, as course members miss out on some of the valuable ingredients of the course (workshops, videos, student presentations, discussion with other course members, face-to-face interactions with the tutor, etc.) described above. Nevertheless, for those students who cannot follow the course in any other way, or for whom attendance is inconvenient, full distance learning mode is permitted for one or more modules.  In this case, print materials are sent to the student and then contact is maintained via email, mail, fax, and telephone. 

All students receive support for the assessed module assignments and this is an important and highly rated feature of the programme. For each module students are required to send in draft assignments for critical feedback and formative assessment, and then to formally submit the assignments after revision. This is regarded as important part of the learning experience, and is also the normal mode of working at the subsequent dissertation stage. Course members who study in full distance learning mode are set additional short assignments to replace the short student presentations that are a part of the taught modules. These play a vital role in helping the course members choose and refine their assignment topics. At each stage the emphasis is on helping course members to develop their individual interests and skills.  Individual interactions with tutors, mostly Paul Ernest, ensure that all course members receive the individual guidance and feedback needed for effective and successful distance learning study.

An important learning outcome of the course is the development of research and written communication skills through undertaking small scale research projects and writing them up in essays and reports for assessment. Two factors are vital in this outcome. First there is the formative assessment and critical feedback on draft assignments providing course members with specific guidance on developing and applying academic writing skills. (Course members are also given detailed feedback on final assignments submitted for assessment.)
  Second there is the cumulative effect of this cyclic process of drafting ( feedback ( redrafting, over five modular assignments and the various chapters and drafts of the dissertation. By the time students graduate they will be experienced and skilled in academic writing, and will be producing high quality professional reports and papers. Indeed, students are encouraged throughout the programme to develop their course writings for publication to share their ideas and results with others.

Choosing Modules and Topics

Course members following the MEd programme need to make two kinds of choices: First, which modules to study and in what order in which to study them, and second which topics to investigate for module assignments and for the dissertation. These are important decisions and should be taken with the whole programme of study in mind. Obviously pursuing your own interests and enthusiasms is a vital factor affecting your choices, but other important issues also need to be considered. If you are in any doubt please do not hesitate to contact the Programme Director Paul Ernest, another Exeter tutor, or the Graduate Studies Office secretary, to discuss your particular case and needs.

Currently only 5 modules are available in the Special Field Mathematics Education (others are in development and it is hoped to offer one on Numeracy in 2001) so choice is limited to these, except for course members granted module exemptions or studying modules from other Special Fields. Course members can choose when to study particular modules from the two-year rolling programme detailed below. It is worth bearing in mind that few students are able to complete one module per term over the whole programme, as each requires a total of 200 hours of study (including the assignment). The availability of all of the modules in full distance learning form means that course members can pick up any skipped modules if their own schedule does not fit with this rolling programme. 

Module EFP6203 is a special module devoted to research methodology in mathematics education and dissertation preparation and initial guidance. Consequently course members need to study this module as their last (i.e. fifth), or near last, taught module. It is normally mandatory for course members to study this module at some time before embarking on their dissertations.
 This supports course members at the early stages of their dissertation research, and includes feedback on a 4000 word assignment relevant to their dissertation topic and planned research methods. After completing this module (and the other modules) course members are provided with regular individual guidance by their assigned dissertation supervisor. Most commonly this is Paul Ernest.

Choosing Topics

The standard practice in modules in this special field is for the assessments to involve the course member’s choice of some topic to investigate or test in her or his own classroom or professional situation. Thus course members have the opportunity to investigate some issue of interest or current concern to themselves and/or their school or institution. Later on in the course you will need to choose some topic for a more sustained in-depth investigation for the dissertation study, in the final part of the course. It is worth remembering this when choosing module assignment topics. A mini-investigation studied and reported for a modular assignment can provide the foundation, if suitably deepened and extended, for the dissertation study. Although no text can be submitted twice for credit, the review of the research literature and the results in the assignment can be extended and reused in the dissertation. If the text is held in a word processed computer file it can easily be modified for subsequent use. In addition, where suitable, the study carried out in the assignment can be reported as a pilot study in the dissertation. Therefore course members should choose their assignment topics carefully, bearing in mind the possible link with the final dissertation study. 

A non-assessed assignment in required in all current modules is for students to present – in oral or written form – a preliminary sketch of their intended topic for the modular assignment. Guidance is provided, first in selecting and shaping this topic, and second in refining and making feasible the planned mini-investigation, and this is a part of the teaching every current module.  

Course members wishing for further information on any of the above issues should contact the Programme Director Paul Ernest. 

MATHEMATICS EDUCATION PROGRAMME MODULE TIMETABLE

The following table indicates the scheduled timetable of taught modules in the Special Field Mathematics Education for the period 2000-2003. Each module is available in part distance learning format based at Exeter as indicated. As the table shows, the full set of modules is offered at Exeter on a two year cycle. It is currently planned to continue this same two-year cycle beyond 2003. Students may begin in any term with any taught module on offer except EFP6203. If studied in full-distance learning mode, any module can be taken during any term.

Mathematics Education Programme Modular Timetable  2000-2003

YEAR/TERM
2000
2001
2002
2003

MODULES AVAILABLE
T1
T2
T3
T1
T2
T3
T1
T2
T3
T1
T2
T3

EFP6106 Psychology of Learning Mathematics
(
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EFP6108 Mathematics and Gender

(
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EFP6203 Research Methodology in Maths Education
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EFP6204 The Mathematics Curriculum
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EFP6205 Maths and Special Educational Needs
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Note that in this table T1 is short for Michaelmas (Autumn) Term, T2 for Lent (Spring) Term, T3 for Trinity (Summer) Term (using the UK and Northern hemisphere seasons).

In Michaelmas Term the taught weekend courses are normally scheduled in mid-late October and late November, in Lent Term they are normally late January and early March, in Trinity Term mid May and late June. Course members can check with Graduate Studies Office to find out the actual weekend course dates but normally taught module dates will be circulated to modular student in advance. All of the teaching takes place within the standard University Terms. 

University Terms 2000-2003

YEAR & SEASON (UK)
TERM NAME
TERM DATES

2000-01 Autumn
Michaelmas Term
Monday 2 October -   Friday 8 December 2000

2000-01 Spring
Lent Term
Monday 8 January -   Friday 16 March 2001

2000-01 Summer
Trinity Term
Monday 23 April -      Friday 29 June 2001

2001-02 Autumn
Michaelmas Term
Monday 1 October -   Friday 7 December 2001

2001-02 Spring
Lent Term
Monday 7 January -   Friday 15 March 2002

2001-02 Summer
Trinity Term
Monday 22 April -      Friday 28 June 2002

2002-03 Autumn
Michaelmas Term
Monday 7 October -   Friday 13 December 2002

2002-03 Spring
Lent Term
Monday 13 January - Friday 21 March 2003

2002-03 Summer
Trinity Term
Monday 28 April -      Friday 4 July 2003

2003-04 Autumn
Michaelmas Term
Monday 6 October -   Friday 12 December 2003

Links with Other Special Fields 

Any of the special field Mathematics Education modules may be taken as a part of another special field degree or other advanced studies award at Exeter. Some of the modules are approved as one of the 3 core modules in other special fields. In particular, EFP6106 and EFP6205, are recognised modules in the special fields Primary Education, Early Years and Special Educational Needs. EFP6108 is also recognised in the special field Primary Education.  Reciprocally, the Primary Education modules Mathematics at KS1 and KS2 are recognised (core) modules in the special field Mathematics Education. 

THE MODULES

The following pages list descriptions of the modules currently available in the Special Field Mathematics Education. These are the official module descriptions in the approved template format, revised Summer 2000. (Some additional Examples of secondary reading have been added).

Some modules previously listed are no longer offered due to lack of staff availability. New modules are under development and it is hoped to offer one on Numeracy in 2001 (subject to approval). 

EFP6106  THE PSYCHOLOGY OF LEARNING MATHEMATICS

The course covers recent research and theory on the psychology of learning and teaching mathematics.

It aims to introduce teachers to current thinking in the psychology of mathematics education, and to enable them to look more closely at their pupils’ understanding, and carry out some small scale investigations into this.

Some of the questions that will be answered by this course are as follows:

· Why do students make mistakes in learning maths?

· What is the basis of numeracy and mental maths?

· How can we foster problem solving in school maths?

· What is constructivist learning theory?  What does it mean in practice?

· How do children's attitudes and beliefs affect their learning?

· How does context affect the learning of maths?

MODULE DESCRIPTION

MODULE CODE


EFP6106




MODULE LEVEL

6

MODULE TITLE


The Psychology of Learning Mathematics








LECTURER(S)


Prof. Paul Ernest








CREDIT VALUE


20




ECTS VALUE

10

PRE-REQUISITES



None







CO-REQUISITES



None







DURATION OF MODULE




1 term






TOTAL STUDENT STUDY TIME




200 hours 






AIMS











Aims and Rationale:  The course covers recent theoretical work and research in the psychology of learning and teaching mathematics. Psychology is potentially the greatest knowledge resource available to teachers and other education professional in understanding the central issues concerning the learning of mathematics by pupils. The aim of the module is to introduce students to, and to enable them to actively engage with, the insights that psychology provides as it directly pertains to the of learning mathematics. 











INTENDED LEARNING OUTCOMES











Subject-specific skills.  Detailed knowledge of the research literature in the topic area and the key issues, current arguments and theories in the psychology of learning mathematics.

Core academic skills. Ability to apply the knowledge and skills acquired in the course in their own classrooms or professional situations.  Ability to undertake mini-research inquiries into practical classroom-related problems and issues concerning the learning of mathematics. 
Personal and key skills. Independent study, Self management, Communication and learning skills, Development of ICT skills, Problem-solving and Data-handling skills.











LEARNING/TEACHING METHODS











Students will have a background of successful study to degree level or equivalent, as well as professional experience in education. Accordingly, teaching is organised into self-directed study; tutorials and discussion with other students and the course tutor face-to-face or via the internet; and guided inquiries into practical classroom-related topics. 

1. Students will engage in self-directed study of specially written course materials providing an overview of the field, as well as set texts and other readings. Overall, these constitute the main source of knowledge of the research literature in the content area.

2. Students are required to communicate with the tutor on assignments, both assessed and unassessed. Tutorial support will be provided face to face and via email/fax/phone/post. Students will be encouraged to participate in discussion with other students in seminars or via distant media. These modes of communication will support the development of personal and key skills.

3. Students will be required to select relevant topics to investigate themselves, and will be guided in their choices, methods of inquiry and in the writing of assignments. This will foster the development of core academic skills as well as personal and key skills.

1. Two optional weekends of lectures, seminars, multimedia and student presentations will normally be scheduled for those students who are able to attend, to supplement and reinforce the primary methods of learning/teaching 1-3 above.











ASSIGNMENTS











A short assignment of 500-1000 words handed in as an essay or presented orally at the time of the second taught weekend, outlining the topic chosen and methods to be used in a small empirical investigation on the psychology of learning mathematics.

A draft essay of up to 4,000 words reporting this investigation, submitted solely for formative assessment at the end of the taught part of the course.

A final assessed assignment of 4,000 words providing a revised report of this investigation, including reference to selected relevant research literature, submitted 3 months after the end of the module term.











ASSESSMENT











The course assessment is a 4000 word essay exploring one issue from the course in depth or reporting a practical mini-research investigation into the psychology of learning mathematics.  The topic of the assignment will be the student’s choice approved and refined in collaboration with the tutor. Prior to submission the student is required to submit a draft assignment for critical reading by and feedback from the tutor.











SYLLABUS PLAN











The course covers recent theoretical work and research in the psychology of learning and teaching mathematics. The specific topics treated are:

1. Research styles in the psychology of mathematics education;

2. Mathematics learning outcomes and objectives;

3. Errors, alternative conceptions and creativity in mathematics; 

4. The nature of mathematical skills, error diagnosis and remediation in skills;

5. Constructivism, Information Processing, Theories of understanding and representation;

6. Task representation and embodiment; 

7. Problem solving, heuristics and strategies, the role of metacognition; 

8. Attitudes, appreciation and beliefs about mathematics;

9. Situated cognition and learning in context.

INDICATIVE BASIC READING LIST











Core texts:

Orton, A. (1991) Learning Mathematics, Cassell, London.

Dickson, L., Brown, M. and Gibson, O. (1984) Children Learning Mathematics, Holt Education, East Sussex.

Ernest, P. Ed. (1994) Constructing Mathematical Knowledge, London, Falmer Press.

Grouws, D. A. Ed. (1992) Handbook of Research on Mathematics Teaching and Learning, Macmillan, New York.

Resnick, L. and Ford, W. W. (1981) The Psychology of Mathematics for Instruction, L. Erlbaum, London.

Saxe, G. (1991) Culture and Cognitive Development: Studies in Mathematical Understanding, Erlbaum, New Jersey. 
Examples of secondary reading:

Janvier, C. Ed. (1987) The Problems of Representation in Mathematics, Erlbaum, London

Ashlock, R. (1976) Error Patterns in Computation, Merrill, Columbus, Ohio

Bell, A. W., Costello, J. and Küchemann, D. (1983) A Review of Research in Mathematical Education: Part A, Teaching and Learning,  NFER-Nelson, Windsor.

Ernest, P. Ed. (1989) Mathematics Teaching: The State of the Art, Falmer Press, London

Hart K. (Ed) (1981) Children’s Understanding of Mathematics 11-16, John Murray, London. 

HMI (1985) Mathematics from 5 to 16, HMSO, London.

Skemp, R. R. (1987) The Psychology of Learning Mathematics (2nd Ed.), Erlbaum, London











EFP6108  GENDER AND MATHEMATICS: The Nature of Mathematics and Equal Opportunities
The course explores recent research on the nature of mathematics and on girls, women and mathematics, and interrelates the two. It aims to encourage teachers to reflect on the nature of mathematics, its role in education and society, and its part in promoting and hindering equal opportunities.

Some of the questions that will be answered by this course are as follows:

· Gender and mathematics: Now that girls have surpassed boys at 16+ in maths is there still a problem?

· How do views and public images of mathematics affect equal opportunities in the classroom?

· How do social influences contribute to gender differences in mathematics?

· Is there now a new problem with boys and mathematics?

MODULE DESCRIPTION

MODULE CODE


EFP6108




MODULE LEVEL

6

MODULE TITLE


The Nature of Mathematics and Equal Opportunities








LECTURER(S)


Prof. Paul Ernest








CREDIT VALUE


20




ECTS VALUE

10

PRE-REQUISITES



None







CO-REQUISITES



None







DURATION OF MODULE




1 term






TOTAL STUDENT STUDY TIME




200 hours 






AIMS











Aims and Rationale:  The module explores recent research on the nature and philosophy of mathematics, and on gender (primarily girls and women) and mathematics, and interrelates the two. The module provides an opportunity for specialists in mathematics to reflect on the nature and philosophy of their chosen subject, its role in education and society, and its important part in promoting and hindering equal opportunities. The aims of the module are to introduce students to current theoretical work and debates in the philosophy of mathematics and in feminist epistemology, and their relationships with the mathematics classroom; and to enable them to reflect on the nature and causes of differences in mathematical achievement, attitude and participation rates between the sexes, and possible means of remediation.











INTENDED LEARNING OUTCOMES











Subject-specific skills.  Detailed knowledge of the research literature in the topic area and the key issues, current arguments and theories concerning gender and mathematics, the philosophy of mathematics and classroom applications.

Core academic skills.  Ability to apply the knowledge and skills acquired in the course in their own classrooms or professional situations.  Ability to undertake mini-research inquiries into practical classroom-related problems and issues concerning mathematics and gender. 
Personal and key skills.  Independent study, Self management, Communication and learning skills, Development of ICT skills, Problem-solving and Data-handling skills.











LEARNING/TEACHING METHODS











Students will have a background of successful study to degree level or equivalent, as well as professional experience in education. Accordingly, teaching is organised into self-directed study; tutorials and discussion with other students and the course tutor face-to-face or via the internet; and guided inquiries into practical classroom-related topics. 

1. Students will engage in self-directed study of specially written course materials providing an overview of the field, as well as set texts and other readings. Overall, these constitute the main source of knowledge of the research literature in the content area.

2. Students are required to communicate with the tutor on assignments, both assessed and unassessed. Tutorial support will be provided face to face and via email/fax/phone/post. Students will be encouraged to participate in discussion with other students in seminars or via distant media. These modes of communication will support the development of personal and key skills.

3. Students will be required to select relevant topics to investigate themselves, and will be guided in their choices, methods of inquiry and in the writing of assignments. This will foster the development of core academic skills as well as personal and key skills.

4. Two optional weekends of lectures, seminars, multimedia and student presentations will normally be scheduled for those students who are able to attend, to supplement and reinforce the primary methods of learning/teaching 1-3 above.











ASSIGNMENTS











A short assignment of 500-1000 words handed in as an essay or presented orally at the time of the second taught weekend, outlining the topic chosen and methods to be used, typically in a small empirical investigation on gender and mathematics.

A draft essay of up to 4,000 words reporting this investigation, submitted solely for formative assessment at the end of the taught part of the course.

A final assessed assignment of 4,000 words providing a revised report of this investigation, including reference to selected relevant research literature, submitted 3 months after the end of the module term.











ASSESSMENT











The course assessment is a 4000 word essay exploring one issue from the course in depth or reporting a practical mini-research investigation into a relevant topic, typically concerning gender and mathematics in the classroom.  The topic of the assignment will be the student’s choice approved and refined in collaboration with the tutor. Prior to submission the student is required to submit a draft assignment for critical reading by and feedback from the tutor.











SYLLABUS PLAN











The course covers recent theoretical work and research on the nature of mathematics, related gender issues and the implications for the learning and teaching of mathematics. The topics treated are:

1. A brief overview of recent work in the philosophy of mathematics; 

2. Mathematics in society: public images, values, mathematics and the curriculum;

3. A brief overview of feminist epistemology applied to mathematics and gender;

4. Gender differences in achievement and participation rates in mathematics; 

5. Different ways of conceptualising the problem of gender and mathematics; 

6. Biological, psychological and social theories of difference; 

7. Theories of social influence;

8. The social construction of femininity, masculinity, and links with the ‘gender problem’ (including boys);

9. Broader aspects of equal opportunities and social justice in the mathematics classroom.

INDICATIVE BASIC READING LIST





 





Core texts:

Burton, L. Ed. (1986) Girls into Maths Can Go, Holt, Rinehart and Winston, London.

Burton, L. Ed. (1990) Gender and Mathematics: An International Perspective, Cassell, London.

Ernest, P. (1991) The Philosophy of Mathematics Education, Falmer Press, London.

Ernest, P. (1997) Social Constructivism as a Philosophy of Mathematics, SUNY Press, New York.

Harris, M. (1998) Common Threads, Women, Mathematics and Work, Trentham Books, Stoke on Trent.

Walkerdine, V. (1998) Counting Girls Out, Falmer, London.

Examples of secondary reading:

Belenky, M. F. et al. (1986) Women’s Ways of Knowing,: Basic Books, New York. 

Ernest P. Ed (1994) Mathematics, Education and Philosophy, Falmer Press

Ernest, P. Ed (1989) Mathematics Teaching ; the State of the Art, Falmer, London

Grouws, D. A., Ed. (1992) Handbook of Research on Mathematics Teaching and Learning, New York: Macmillan.

HMI (1989) Girls Learning Maths (Education Observed 14) London: DES

Open University (1986) Girls Into Maths, Cambridge University Press

Walden, R. and Walkerdine, V. (1985) Girls and Mathematics: From Primary to Secondary Schooling, University of London Institute of Education (Reissued by Methuen).

Walkerdine, V. (1988) The Mastery of Reason, London: Routledge.











EFP6203:  RESEARCH METHODOLOGY IN MATHEMATICS EDUCATION

This course offers a review of research in mathematics education and a practical introduction to research methodology in preparation for the dissertation. It aims to familiarise course members with the literature and methodologies of research in mathematics education and to prepare them to embark on their dissertations.

Some of the questions that will be answered by this course are as follows:

· How can studying the learning of individuals or small groups of children in the classroom be as valid as experimental large group work using statistical methods?

· What are the latest methods and methodologies used in researching mathematics (and other subjects)?

· How can teachers and other education professionals best carry out action research in their own classrooms and work contexts?

MODULE DESCRIPTION

MODULE CODE


EFP6203




MODULE LEVEL

6

MODULE TITLE


Research Methodology in Mathematics Education








LECTURER(S)


Prof. Paul Ernest








CREDIT VALUE


20




ECTS VALUE

10

PRE-REQUISITES



None







CO-REQUISITES



None







DURATION OF MODULE




1 term






TOTAL STUDENT STUDY TIME




200 hours 






AIMS











Aims and Rationale:  The module treats the processes and products of research in mathematics education, with particular emphasis on the paradigms and methodologies employed, and their use in practical enquiry.  It is intended to be one of the last modules studied by students prior to embarking on EFP6743 the Dissertation in the Special Field of Mathematics Education.  It provides the necessary background knowledge and support to enable students to formulate and refine a research question in mathematics education, to locate themselves within the range of paradigms and methodological positions and to articulate their own position, to make feasible and appropriate choices from the range of available research methods, and to plan their dissertation research and embark on it. The aims of the module are to familiarise course members with the literature and methodologies of research in mathematics education, and practical applications of them, and to provide preparation for course members to embark on self-directed research for their dissertations.











INTENDED LEARNING OUTCOMES











Subject-specific skills.  Detailed knowledge of mathematics education as a field of research, and of the research methodologies, styles and paradigms utilised in the field, as well as current debates and controversies on these topics.

Core academic skills.  Ability to articulate their own methodological position with regard to research in mathematics education. Ability to apply the knowledge and skills developed in the module in the formulation of research questions and in the planning of a self-directed research project for their dissertation. 
Personal and key skills. Independent study, Self management, Communication and learning skills, Development of ICT skills, Problem-solving and Data-handling skills.











LEARNING/TEACHING METHODS











Students will have a background of successful study to degree level or equivalent, as well as professional experience in education. Accordingly, teaching is organised into self-directed study; tutorials and discussion with other students and the course tutor face-to-face or via the internet; and guided inquiries into practical classroom-related topics. 

1. Students will engage in self-directed study of specially written course materials providing an overview of the field, as well as set texts and other readings. Overall, these constitute the main source of knowledge of the research literature in the content area.

2. Students are required to communicate with the tutor on assignments, both assessed and unassessed. Tutorial support will be provided face to face and via email/fax/phone/post. Students will be encouraged to participate in discussion with other students in seminars or via distant media. These modes of communication will support the development of personal and key skills.

3. Students will be required to select relevant topics to investigate themselves, and will be guided in their choices, methods of inquiry and in the writing of assignments. This will foster the development of core academic skills as well as personal and key skills.

4. Two optional weekends of lectures, seminars, multimedia and student presentations will normally be scheduled for those students who are able to attend, to supplement and reinforce the primary methods of learning/teaching 1-3 above.











ASSIGNMENTS











1. A short assignment of 500-1000 words handed in as an essay or presented orally at the time of the second taught weekend, outlining the choice and rationale for a topic in mathematics education, and outlining the methods to be its used in studying it in depth.

2. A draft essay of up to 4,000 words extending this assignment, possibly including the nature and results of a pilot study, submitted for formative assessment at the end of the taught part of the course.

3. A final assessed assignment of 4,000 words providing a revised report of this topic, including details of the underlying methodology, submitted 3 months after the end of the module term.











ASSESSMENT











The course assessment is a 4000 word essay developing a research question in mathematics education, outlining the choice and rationale for the topic, including details of the underlying methodology and the nature and results of any pilot study undertaken. The research question constituting the topic of the assignment will be the student’s choice approved and refined in collaboration with the tutor. Prior to submission the student is required to submit a draft assignment for critical reading by and feedback from the tutor.











SYLLABUS PLAN











The course treats both the theory and philosophy of educational research, and practical application of methodology in the conduct and presentation of educational research. The topics treated are:

1. Critical overview of the philosophy of educational research: paradigms, research styles and methodologies including the scientific, interpretive, and critical theoretic research paradigms;

2. Applications of educational research paradigms and methodologies in mathematics education and in representative research projects 

3. Current debates and controversies on research in mathematics education and on its nature as a field of study and relations with other disciplines.

4. The research question: the choice and refinement of questions, planning a research project based on a question or focus, the questions investigated by representative projects.  

5. The research literature in mathematics education including monographs, journals, conference proceedings, theses, bibliographies, research reviews, web resources; 

6. Writing and communication: writing, dissertations, articles and presentational styles in mathematics education.

INDICATIVE BASIC READING LIST





 





Core texts:

Bell, J. (1992) Doing Your Research Project, Open University Press, Buckingham. 

Biehler, R. et al. Eds. (1994) The Didactics of Mathematics as a Scientific Discipline, Kluwer, Dordrecht.

Bishop, A. Ed. (1996) International Handbook of Research in Mathematics Education, Kluwer, Dordrecht.

Grouws, D. A. (1992) Handbook of Research on Mathematics Teaching and Learning, New York : Macmillan.

Kilpartrick, J and Sierpinska, A. Eds. (1997) Mathematics Education as a Research Domain, Kluwer, Dordrecht.

Teppo, A. Ed. (1998) Qualitative Research in Mathematics Education, NCTM,. Virginia.

Examples of secondary reading:

Ernest, P. Ed. (1994) Mathematics, Education and Philosophy: An International Perspective, Falmer Press, London. 

Bell, A. W. et al. (1983) A Survey of Research in Mathematical Education A, Windsor, NFER-Nelson.

Bishop, A. J. and Nickson, M. (1983) A Survey of Research in Mathematical Education Part B: The Social Context of Teaching, Windsor, NFER-Nelson.

Ernest, P. (1994) An Introduction to Educational Research Methodology and Paradigms, Exeter: University of Exeter School of Education. 

Howson, A. J. (1983) A Survey of Research in Mathematical Education Part C: Curriculum Development and Curriculum Research, Windsor, NFER-Nelson.

Shumway, R. Ed. (1980) Research in Mathematics Education, Reston, Virginia: NCTM.

Sowder, J. T. C. (1989) Setting a Research Agenda (Research Agenda for Mathematics Education Series), Reston, Virginia: NCTM/Erlbaum.











EFP6204  THE MATHEMATICS CURRICULUM

This course will focus on the nature of curriculum in mathematics and a critical review of curriculum developments and mathematics schemes. It aims to enable course members to reflect on the nature of mathematics and its relation to the aims and nature of the curriculum, and to critically evaluate mathematics curriculum developments and assessment projects at all levels.

The course will consider such questions as

· What are and what should be the aims of mathematics teaching for the 21st Century? 

· How have concerns with relevance and numeracy skills shaped the history of school mathematics and assessment?

· What views of mathematics are reflected in the curriculum?

· What research is there on the effectiveness of different maths schemes, and what are their strengths and weaknesses?

· How should information technology and different teaching styles fit into the mathematics curriculum? 

MODULE DESCRIPTION

MODULE CODE


EFP6204




MODULE LEVEL

6

MODULE TITLE


The Mathematics curriculum








LECTURER(S)


Prof. Paul Ernest








CREDIT VALUE


20




ECTS VALUE

10

PRE-REQUISITES



None







CO-REQUISITES



None







DURATION OF MODULE




1 term






TOTAL STUDENT STUDY TIME




200 hours 






AIMS











Aims and Rationale:  The module explores recent research on the nature of curriculum in mathematics and its history, aims and purposes. It provides a critical review of selected published schemes and national developments, including assessment systems. It is intended to bring teachers and educational professionals up to date and to enable them to engage in their own critical reflections on the theory and practice of the mathematics curriculum. The aims of the module are to introduce students to recent research, developments and theories of the mathematics curriculum and assessment, including historical, philosophical and sociological perspectives; to enable them to reflect critically on developments and to conduct their own small scale project in this topic area.











INTENDED LEARNING OUTCOMES











Subject-specific skills.  Detailed knowledge of the research literature on the mathematics curriculum and the assessment of learning and the key issues, current arguments and theories underpinning it. 

Core academic skills.  Ability to apply the knowledge and skills acquired in the course in their own classrooms or professional situations.  Ability to undertake mini-research inquiries into practical classroom-related problems and issues concerning the mathematics curriculum and assessment of learning in mathematics. 
Personal and key skills. Independent study, Self management, Communication and learning skills, Development of ICT skills, Problem-solving and Data-handling skills.











LEARNING/TEACHING METHODS











Students will have a background of successful study to degree level or equivalent, as well as professional experience in education. Accordingly, teaching is organised into self-directed study; tutorials and discussion with other students and the course tutor face-to-face or via the internet; and guided inquiries into practical classroom-related topics. 

1. Students will engage in self-directed study of specially written course materials providing an overview of the field, as well as set texts and other readings. Overall, these constitute the main source of knowledge of the research literature in the content area.

2. Students are required to communicate with the tutor on assignments, both assessed and unassessed. Tutorial support will be provided face to face and via email/fax/phone/post. Students will be encouraged to participate in discussion with other students in seminars or via distant media. These modes of communication will support the development of personal and key skills.

3. Students will be required to select relevant topics to investigate themselves, and will be guided in their choices, methods of inquiry and in the writing of assignments. This will foster the development of core academic skills as well as personal and key skills.

4. Two optional weekends of lectures, seminars, multimedia and student presentations will normally be scheduled for those students who are able to attend, to supplement and reinforce the primary methods of learning/teaching 1-3 above.











ASSIGNMENTS











1. A short assignment of 500-1000 words handed in as an essay or presented orally at the time of the second taught weekend, outlining the topic chosen and methods to be employed in a small scale, normally empirical, investigation relevant to the mathematics curriculum and assessment.

2. A draft essay of up to 4,000 words reporting this investigation, submitted for formative assessment at the end of the taught part of the course.

3. A final assessed assignment of 4,000 words providing a revised report of this investigation, including reference to selected relevant research literature, submitted 3 months after the end of the module term.











ASSESSMENT











The course assessment is a 4000 word essay exploring one issue from the course in depth or reporting a practical mini-research investigation into a relevant topic, typically concerning the implemented mathematics curriculum.  The topic of the assignment will be the student’s choice approved and refined in collaboration with the tutor. Prior to submission the student is required to submit a draft assignment for critical reading by and feedback from the tutor.











SYLLABUS PLAN











The course covers recent research and thinking on the nature of the mathematics curriculum and the assessment of learning. The topics treated are:

1. Historical, social and philosophical perspectives of the mathematics curriculum. 

2. The history of mathematics education in Britain. 

3. Overview and evaluation of selected curriculum developments, e.g., The National Curriculum in Mathematics

4. Assessment in mathematics and its relationship with the mathematics curriculum. Assessment projects, UK and international.

5. Tools for analysing, and criteria for evaluating, mathematics curriculum developments.

6. Beliefs, ideological perspectives, and views of mathematics and their relation with teaching and curriculum styles.

7. The aims of mathematics education and their relations with the social context, e.g., critical citizenship aims and mathematics.

INDICATIVE BASIC READING LIST











Core texts:

Bishop, A. (1988) Mathematical Enculturation, Kluwer, North Holland

Ernest, P. (1991) The Philosophy of Mathematics Education, London: Falmer.

Grouws, D. A. (1992) Handbook of Research on Mathematics Teaching and Learning  New York: Macmillan.

Howson, A. G. (1983) A Review of Research on Mathematical Education, Part C, Curriculum, NFER-Nelson, Windsor

Howson, A. G. and Wilson, B. Eds (1986) School Mathematics in the 1990s, Cambridge: CUP. 

Johnson, D. C. and Millett, A. Eds. (1996) Implementing the Mathematics National Curriculum, Paul Chapman, London.

Skovsmose, O. (1994) Towards a Philosophy of Critical Mathematics Education, Dordrecht: Kluwer.

Examples of secondary reading:

Guba, E. G. and Lincoln, Y. S. (1989) Fourth Generation Evaluation, Sage, London. 

Cockcroft, W. H. Chair, (1982) Mathematics Counts  London: HMSO.

Cooper, B. (1985) Renegotiating Secondary School Mathematics  London: Falmer

Howson, A. G. (1987) Challenges and Responses in Mathematics, Cambridge: Cambridge University Press

Howson, A. G. Keitel, and Kilpatrick, J. (1983) Curriculum Development in Mathematics, Cambridge: Cambridge University Press.

Mellin-Olsen, S. (1987) The Politics of Mathematics Education, Kluwer, North Holland.











EFP6205  MATHEMATICS AND SPECIAL EDUCATIONAL NEEDS

This module is intended to update teachers on the latest ideas and research on mathematics and special educational needs. It is also listed in the special field Special Educational Needs as EFP6072  Mathematics and the Low Achiever. The module aims to inform course members on current thinking and research on SEN in mathematics and to offer a critical perspective on it, and to provide a research orientated basis both for practice concerning pupils with SEN in mathematics and for a practical enquiry into some aspect of the field.

The course will consider such questions as

· What are Special Educational Needs in mathematics?

· How can special needs be best accommodated in mathematics?

· What are the causes of learning difficulties in mathematics?

· What are the special problems of high attainers, learners with poor attitudes, and specific learning difficulties in mathematics?

· What is dyscalculia and how does this and other language difficulties affect the learning of mathematics?

MODULE DESCRIPTION

MODULE CODE


EFP6205 (also known as EFP6072)




MODULE LEVEL

6

MODULE TITLE


Mathematics and Special Educational Needs








LECTURER(S)


Prof. Paul Ernest








CREDIT VALUE


20




ECTS VALUE

10

PRE-REQUISITES



None







CO-REQUISITES



None







DURATION OF MODULE




1 term






TOTAL STUDENT STUDY TIME




200 hours 






AIMS











Aims and Rationale:  This module is intended to update teachers and education professionals on the latest ideas and research on mathematics and special educational needs (SEN) understood broadly to include high as well as low attainers in mathematics, and specific learning difficulties. This broadened definition of SEN includes a good proportion of the learners that teachers meet.  The aims are to familiarise course members with current thinking and research on SEN in mathematics and to offer a critical and reflective perspective on the topic, and to provide a research-orientated basis both for practice and for a practical enquiry into some aspect of the field. The module is also listed in the special field Special Educational Needs under the title of Mathematics and the Low Achiever (EFP6072).











INTENDED LEARNING OUTCOMES











Subject-specific skills.  Detailed knowledge of the research literature in the topic area and the key issues, current arguments and theories in mathematics and special educational needs.

Core academic skills. Ability to apply the knowledge and skills acquired in the course in their own classrooms or professional situations.  Ability to undertake mini-research inquiries into practical classroom-related problems and issues concerning special educational needs in mathematics. 
Personal and key skills. Independent study, Self management, Communication and learning skills, Development of ICT skills, Problem-solving and Data-handling skills.











LEARNING/TEACHING METHODS











Students will have a background of successful study to degree level or equivalent, as well as professional experience in education. Accordingly, teaching is organised into self-directed study; tutorials and discussion with other students and the course tutor face-to-face or via the internet; and guided inquiries into practical classroom-related topics. 

1. Students will engage in self-directed study of specially written course materials providing an overview of the field, as well as set texts and other readings. Overall, these constitute the main source of knowledge of the research literature in the content area.

2. Students are required to communicate with the tutor on assignments, both assessed and unassessed. Tutorial support will be provided face to face and via email/fax/phone/post. Students will be encouraged to participate in discussion with other students in seminars or via distant media. These modes of communication will support the development of personal and key skills.

3. Students will be required to select relevant topics to investigate themselves, and will be guided in their choices, methods of inquiry and in the writing of assignments. This will foster the development of core academic skills as well as personal and key skills.

4. Two optional weekends of lectures, seminars, multimedia and student presentations will normally be scheduled for those students who are able to attend, to supplement and reinforce the primary methods of learning/teaching 1-3 above.











ASSIGNMENTS











1. A short assignment of 500-1000 words handed in as an essay or presented orally at the time of the second taught weekend, outlining the topic chosen and methods to be used in a small investigation, normally empirical, on some topic within the area of mathematics and special educational needs.

2. A draft essay of up to 4,000 words reporting this investigation, submitted for formative assessment at the end of the taught part of the course.

3. A final assessed assignment of 4,000 words providing a revised report of this investigation, including reference to selected relevant research literature, submitted 3 months after the end of the module term.











ASSESSMENT











The course assessment is a 4000 word essay exploring one issue from the course in depth or reporting a practical mini-research investigation into mathematics and special educational needs, such as a case study of learners regarded as having some special educational need in mathematics.  The topic of the assignment will be the student’s choice approved and refined in collaboration with the tutor. Prior to submission the student is required to submit a draft assignment for critical reading by and feedback from the tutor.











SYLLABUS PLAN











The course covers recent work and research on mathematics and special educational needs (SEN) from both psychological and social perspectives. The specific topics treated are:

1. Definitions and perceptions of SEN; 

2. Theories of SEN with particular reference to mathematics;

3. Mathematical ability: current conceptions and research;

4. The needs of low and high attainers (the mathematically gifted);

5. Specific learning difficulties in mathematics, including diagnosis of errors in mathematical skills;  

6. The import of affect and attitudes for SEN in mathematics;

7. Language and SEN in mathematics, including dyslexia and dyscalculia;

8. Differentiation of the mathematics curriculum to accommodate SEN.

INDICATIVE BASIC READING LIST











Core texts:

Daniels, H. and Anghileri, J. (1995) Secondary Mathematics and Special Educational Needs, London: Cassell.

Glennon, V. J. Ed. (1981) The Mathematical Education of Exceptional Children and Youth, Virginia, NCTM 

Krutetskii, V. A. (1976), The Psychology of Mathematical Abilities In School Children, University of Chicago Press.

Low Attainers in Mathematics Project (1987) Better Mathematics, HMSO, London.  

Miles, T. R. and Miles, E. (1992) Dyslexia and Mathematics, London: Routledge.

Examples of secondary reading:

Gardner, H. (1984) Frames of Mind, London, Heinemann London

Bell, A. W., Costello, J. and Küchemann, D. (1983) A Survey of Research in Mathematical Education Part A: Teaching and Learning, Windsor, NFER-Nelson.

Denvir, B., Stolz, C. and Brown, M. (1982) Teaching Slow Learners Macmillan, Basingstoke 

Ernest, P. (1991) The Philosophy of Mathematics Education, Falmer Press, London (Chapter 11)

Grouws, D. A. Ed. (1992) Handbook of Research On Mathematics Teaching and Learning, New York: Macmillan.

Rees, R. and Barr, G. (1984) Diagnosis and Prescription: Common Maths Problems, Harper: London 

Ruthven, K. (1987) Ability Stereotyping In Mathematics, Educational Studies in Math., 18, 243-253 

Straker, A. (1982) Mathematics for Gifted Pupils, York, Longmans For Schools Council

Sutherland, P. (1988) Dyscalculia, Acalculia, Dysgraphia or Plain Innumerate?: A Brief Survey of The Literature, Education Section Review - British Psychological Society; Vol.  12, No  1: 88, 11-12

Suydam, M. N. (May (1984) What Research Says; Helping Low-Achieving Pupils in Maths School Science and Mathematics 84(5), 437-441 

Vance, J. H. (1986) The Low Achiever in Maths, The Arithmetic Teacher, (January 1986).











COURSE ASSESSMENT

Overall Details and Guidance
The following supplement the full details provided in the overall MEd programme handbook. 

The MEd course in mathematics education is formally assessed on the basis of 

(1)  5 module assignments each totalling 4000 words (± 500) or equivalent.

(2)  A dissertation of length 20,000 words.

The module assignments must be handed in within 3 months of the end of the taught course, at a date the course tutor will specify.
 Completed assignments should be posted or delivered to the Graduate Studies Office, where their receipt is officially recorded (and acknowledged, if requested
). Course members must not send them direct to tutors because they will not be officially recorded as received. 

Course members are required to keep a copy of any assignment handed in, so that if for any reason the first copy is accidentally damaged or mislaid (e.g. in the post) another copy can be submitted. This is the course member's responsibility.

The marking procedures for module assignments are as follows.

1.  One or more course tutors mark the batch of assignments for a module using the approved criteria and assigning a provisional percentage mark. Course members are sent a comment/critique on their assignment with a provisional mark at this stage.

2.  A second tutor examines the overall marks and second marks a sample of assignments (normally at least 30% of the overall set of assignments).

3. The first and second markers discuss and reconcile their marks and the first marker produces an overall agreed mark list for the modular course.

4.  The mark list and assignments are sent to the external examiner who determines the final provisional marks for the assignments.

5. The mark list is submitted to the Modular Examinations Board which finalises the marks for the module. 

6. The marked assignment is returned to the course member with the final mark.

Fully distance learning module assignments will often not form part of a module ‘batch’ and will progress through this sequence on their own.

(Note that that this is an extended procedure which can take upwards of 6 months.)

Please keep any annotated draft assignments returned to you as you work on your assignment and pass them to the Programme Director (Paul Ernest) when you have finished with them for our records.

The submission procedures for dissertations are as follows.

1. After consultation with the supervisor the course member submits the final MEd dissertation (2 copies) in approved form to the supervisor with the course members sections of the submission form completed. 

2. The supervisor satisfies her/himself that the dissertation is ready for submission, and if so signs the form and submits it with the dissertation copies to the Graduate Studies Office, who then pass on the copies to examiners. The examiners may or may not include the supervisor but always includes the external examiner. 

3. If the supervisor is not satisfied that the dissertation is ready for submission the student will be contacted immediately to discuss recommended improvements.

4. When the dissertation has been marked and the examiners have agreed a provisional mark this is submitted for ratification, ultimately ending in front of the vice-chancellor’s Committee for final approval (although University Senate must ratify this before graduation). 

5. If during the assessment process there are un-resolvable queries about the dissertation, or if it is borderline, the external examiner may require the student to attend a viva voce (oral examination). This very rarely happens, and has never happened in the Special Field Mathematics Education.

6. At the end of this process the student is informed of the result. There are a variety of possible outcomes including Pass, and Pass with Distinction (for exceptional merit throughout the programme including the dissertation). 

For further details of the assessment procedures, regulations and outcomes see the overall MEd programme handbook.

Note that since it was established in the early 1990s everyone who completed the MEd in the Mathematics Education Programme has successfully passed and there has been one Pass with Distinction. There have been no failures, although a few students have been required to revise and resubmit their dissertations.

Our target is that all students admitted to the programme and who do the required work and follow their tutors’ and supervisor’s feedback advice will graduate successfully with an MEd in mathematics education. We intend to continue to provide individual support to every student to maintain our (your) 100% success rate!

GENERAL ASSESSMENT CRITERIA

Assignments and dissertations across the whole of the modular MEd programme are assessed on their qualities in five areas:

1.   Content: knowledge of relevant ideas and published material;

2.  Communication: writing and self-expression including clarity of explanation, focus and argument;

3.   Methodology: selection, justification and application of appropriate methodology;

4.   Practical application: empirical work (if any) and its analysis; 

5.   Critical thinking and overall reflection and integration of ideas.

The following general assessment criteria link the qualities identified in these five areas to marks for MEd Assignments and dissertations. 

Marking Criteria for MEd Assignments and dissertations
MEd Mark 
CRITERIA

70% and above

Distinction
Work of a publishable standard or work showing lucid writing with a clearly defined focus, reflecting outstanding knowledge of material and critical ability.  Evidence of wide and analytical reading.  Selection and application of appropriate methodology with discussion of possible alternatives.  Experimental work meticulously conducted and empirical data fully analysed.  Achieves all that could reasonably be expected.

65-69%

Good Pass
Clear writing with a well defined focus, reflecting a good working knowledge of material and good competence in its critical assessment.  Selection and application of appropriate methodology with discussion of possible alternatives.  Empirical data and experimental work well analysed and integrated in assessed work.

55-64%

Satisfactory Pass 
Acceptable levels of self-expression based on adequate working knowledge of material.  General competence in critical assessment and the selection and application of an appropriate methodology.  Satisfactory analysis of empirical data and experimental work.

40-54%

Compensatable fail. 
Limited levels of self-expression based on core material.  Unimaginative use made of appropriate methodology.  Quality of writing inconsistent.  Limited use of empirical and experimental results.

39% and below 

Fail.
Lacking in basic knowledge and critical ability.  Poor application of, or inappropriate, methodology.  Major defects in writing and reporting of empirical data and experimental results.

Note that in awarding marks for modules and in assessing performance in a programme as a whole, examiners are required to take into account the additional constraints that arise when a candidate is being examined in a language other than their first language. 

SPECIFIC ASSESSMENT CRITERIA FOR MATHS EDUCATION 

Essays, assignments and dissertations in Special Field Mathematics Education mathematics education are assessed in the categories of Content, Structure Referencing and Presentation. The following questions listed by category amplify and make more explicit the criteria and notions of quality listed above. Only those questions which are relevant are asked in marking any particular assignment or dissertation, and the list is relevant for theoretical as well as practical enquiries. Judgements made in terms of the following questions are used as the basis for determining an overall numerical mark in conjunction with the above general criteria.

This list of questions is also intended to serve as a check-list for course members to self evaluate and improve their work before submission.  

CONTENT

Does the written work address the topic indicated by its title?

Is there an explanation of the general significance of the written work?

Are key ideas and relevant underlying theories identified?

Does the written work involve the clear analysis of concepts, explained carefully?

Are there original opinions and ideas expressed?

Has original research been carried out and reported?

Are general theories and discussions illustrated by well chosen examples?

Is the written work illustrated with appropriate references to the course member's experience (as learner, teacher or researcher)?

Is there an appropriate testing or trying out of ideas from the course in practice, suitably evaluated and reflected upon?

Is the bulk of the written work directed specifically at mathematics education, as opposed to more general educational issues?

Is the breadth of opinion in the current literature on the topic represented in the discussion?

STRUCTURE

Is the written work well structured, divided into sections dealing with specific, focused issues?

Does the introduction indicate what is to follow?

Does the conclusion pull together what went before, and discuss the implications of the overall inquiry?

Is there a critical self-evaluation and reflection on the project reported in the written work in the conclusion (or elsewhere)?

Are the central or key claims or conjectures of the written work explicitly identified as such?

Are there carefully constructed arguments to justify any claims that are made?

Are sweeping generalisations and unjustified claims avoided?

Is the lack of generalisability of results based on small or opportunity samples explicitly recognised?

Is there a discussion of the underlying methodology and recognition of possible alternatives?

Have appropriate research methods been selection and correctly applied?

Is there a discussion and justification of the research methods or instruments used and a recognition of their limitations?

REFERENCING

Is appropriate use made of quotations to clarify concepts or to support claims?

Are the opinions of the course member or others clearly indicated as such and justified?

Is in-depth reference made to a broad, representative and up to date body of literature?

Is a significant part of this research literature?

Is the research methodology employed justified with reference to the literature?

Are the limits of application or validity of any research results cited from the literature clearly stated?

Is the system of referencing appropriate and the bibliography complete?

Has the course member been creative in transferring or applying the ideas and results of research literature from adjacent areas/topics where appropriate? 

PRESENTATION

Is the written work well laid out and bound?

Is it carefully presented and easy to read?

Has good use of word-processing facilities, where available, been made?

Is appropriate use made of inserted diagrams, figures and tables of results?

Is good, clear English used, and are the spelling, punctuation and grammar correct?

Does the text include appropriate ‘signposts’ for the reader, creating a continuous flowing narrative?

Has the author developed an appropriate personal ‘voice’ relating the narrative?

Is the length within the required range?

Does the presentation conform to standard requirements? (All pages numbered, single-sided, double-spaced, with wide margins, Bibliography and any appendices at the end.)

THE DISSERTATION

The University of Exeter modular scheme for advanced award bearing studies requires the completion of five modules of study and a dissertation.  Three of the modules and the dissertation must be completed in the special field of Mathematics Education, if the degree is to be awarded in this special field.

When course members have completed 5 modules (including any exemptions) they are sent a dissertation proposal form from the Graduate Studies Office to complete and return. Some care should be taken in writing the brief summary of the research plan on the form. When received, it will be passed to the Programme Director (Professor Paul Ernest) who will assign a dissertation supervisor to the course member. Normally this is Paul Ernest, unless the course member has a different preference or is planning to investigate an area that falls within another tutor’s expertise (see below).  It is important to communicate any preferences with regard to supervision at this time, so they can be taken into consideration. It may, however, not always be possible to assign the course member’s first choice as supervisor. 

The dissertation is a major element within the assessment for the award of the MEd degree.  The dissertation gives you an opportunity to show evidence of scholarship in the field of professional enquiry.  It must demonstrate familiarity with relevant literature, the use of appropriate research methods and skills and the systematic analysis of evidence and discussion of results.  It must be presented in an appropriate form.  A dissertation must contain discussion of the educational background to the question researched and indicate future directions for theory and practice in the light of the work undertaken. In short, it must demonstrate the qualities indicated in the assessment criteria specified above.

Dissertations submitted for the degree of MEd should be not less than 20,000 words and not more than 30,000 words, respectively.  Any dissertations which exceed the limits may be returned for editing, and dissertations which are noticeably shorter are unlikely to pass. Appendices are not included in the word count, but where these are provided, they should include only material necessary for the reader to understand the main text.

DISSERTATION PREPARATION

Course members are required to take EFP6203 (or equivalent) as the last or near last taught module, so that they get full support prior to embarking on their dissertation study.  The dissertation is a major piece of work and distance learning students should take the opportunity offered by this module for direction, preparation and initial support. On this module advice on dissertation writing and structure is provided. Course members have the opportunity to focus on their intended topic and research methodology and methods for the assignment. However, sometimes circumstances change, e.g., the course member is assigned new classes to be taught at school, and the assignment topic needs to be changed. This is not a problem and the work done for EFP6203 then serves as an example or trial run of topic development, even it cannot be directly applied.

DISSERTATION SUPERVISION

All course members who progress to the dissertation stage will be assigned a supervisor. They are advised to keep in close contact with the supervisor, and to arrange termly visits to Exeter, if possible, and to submit written work regularly (e.g. termly). Course members (and supervisors) must fill in a progress report at the end of each academic year. Receipt of a completed report is necessary if the course member is to be registered for the following years. Make sure you inform the Graduate Studies Office (as well as your supervisor and the Programme Director) if you change address at any time during your studies, so that the report is sent to the right address. 

Course members are advised to aim to complete and submit their dissertation studies in one year. You are not advised to let the dissertation drag on beyond two years. Although there is a regulation that the whole degree should not normally exceed 7 years, you cannot count on being granted the full 7 years without good reason. If at any time during your study for the MEd including when you are working on your dissertation there is a period of months of 3 or more months when your capacity to study is greatly reduced you should seek to ‘interrupt’ your studies. To do this write to the overall CPD programme leader (currently Dr. J. Nichol) in advance of the break explaining your reason for needing to interrupt (e.g., personal or professional pressures). If granted, the length of your interruption will be added on to the end of your official period of study. 

Often there is a gap between a course member finishing module EFP6203 and receiving feedback on it and a provisional mark, and being officially registered for their dissertation. The delay can be up to 6 months, as modular assignment marks have to be ratified by several committees and the modular examinations board only meets termly. If you have been advised who will be supervising your dissertation (contact the Programme Director Paul Ernest if you have not) this is an excellent opportunity for you to begin your dissertation research and writing, in dialogue with your supervisor. Get as much as you can done before the official ‘meter’ starts running!

CONTACT WITH YOUR SUPERVISOR

Much of your time will be spent in active enquiries and personal work. Your supervisor will aim to support you but can best help when given something specific to react to. Therefore we recommend the following.

1.  Send or bring a progress report, and the latest version of your account of your problem area or topic, as well as notes of any questions you wish to ask, regularly to your tutor. You must also complete an annual progress report in the Summer, if you are to be permitted to continue to register.

2.  Send drafts of completed material (e.g. chapters).  This becomes increasingly important as your work develops.  Allow tutors a realistic period of time in which to mark or respond to submitted work.

3.  Present all written work named and with all pages numbered. Attaching loose leaf documents together is helpful.

4.  Make sure all your draft material is legible, and that it has wide margins, double spacing and is single sided, which helps tutors to respond. 

5. If you are resubmitting work which has already been marked, make explicit what is new, what is old, and indicate to which sections you wish to have responses. (E.g., you can colour code with marker pen lines in the margin). We do not have time to read and reread the same material, and given the amount of work we mark we may not remember exactly what we looked at 3 months or longer ago.

6.  Attach an updated outline list of chapters whenever you send drafts of chapters. This helps your supervisor locate your current work within the overall plan of your dissertation (and appreciate that you may already have, or subsequently will deal more thoroughly with an issue you refer to in the work currently submitted).

7.  Keep meticulous records of all references used or cited.  This will save you many hours of time in the final stages.

8.  Consider carefully what tutors have to say, but in a critical manner. To this end try to keep an open mind and be prepared to consider many points of view. If you disagree you should give your tutor give a rational justification for doing so, and be prepared to engage in a debate.

But

9.  Accept the University's academic conventions as a matter of course, and be prepared to accept your tutors' guidance on this.

10. Many tutors find it convenient to get a return address label or an addressed envelope (unstamped) to help return your work and comments on it. At the very least make sure your covering letter has your full address.

11.  Please keep any annotated drafts returned to you while you write your dissertation, and pass them to the Programme Director (Paul Ernest) when you have finished with them for our records.

WRITING AND ASSIGNMENTS

STYLES OF WRITING

Some guidance on styles of writing is contained in the assessment criteria presented above, and they should be read and re-read several times. The general aim of your writing (for both assignments and the dissertation) must be to present a clear account of your investigation or project, showing what its aim is, how it is related to current knowledge (and its context), and how it has added to your understanding of the matters in hand.

For course members inexperienced in academic writing, or simply out of practice, it can be very useful to consult texts on essay or report writing, on study skills, or on carrying out and reporting a mini-research project. These provide valuable advice on both preparation for writing and on the writing itself. For example, Ellis and Hopkins (1985)
 contains Chapter 11: The Essay, and Chapter 12: The Report, providing useful guidelines.  A number of such references are provided in the course bibliography. 

There is a variety of writing styles available and your choice of style will be partly a matter of personal preference.  But you ought also to give thought to the assumptions built into the kind of writing you will present.  Do you aspire as author to be merely a vehicle for the transmission of facts and ideas?  To what extent do you allow a personal voice to develop?  What is your understanding of your readers and their response?  Do you seek to argue, develop a case and persuade your readers or let facts speak for themselves?  How far, if at all, are personal considerations admissible in your assignment or dissertation?

In asking such questions we wish to challenge the prevalent idea that educational writing ought to always mimic that of scientific reporting.  In science it is obviously important that who sets up the experiment is not a factor in its outcome.  Nor is the location of the laboratory of interest.  Scientific writing attends to the replicable, general, impersonal and objective aspects of the work undertaken.  There will, of course, be areas of your own work where such adjectives apply.  But education is inevitably bound up with its social context and educational enquiry is therefore inevitably social in character.  Thus, we have to consider our educational writing as a text constructed in time and place, hopefully through a considered choice of style.

For example, a growing number of researchers and course members now legitimately use ‘I’ instead of ‘we’ when describing what their motivation is, their personal contexts, etc. However, the writing of assignments and dissertations is a formal academic exercise for assessment, and should use careful and accurate English (as opposed to slang, clichés, colloquialisms or an overly casual style).

In writing assignments and dissertations students sometimes implicitly assume that the sequence of ideas presented in the text should follow the sequence in which the ideas and investigations reported actually developed in time. This is usually a mistaken assumption, for writing is cyclical and you refine and redraft all parts of a text until it is finished. The organisation of textual material should follow an inner logic: earlier parts should not presuppose later parts to be understood, although forward references are fine. It is impo4rtant to include ‘signposts’ for the reader explaining first what you will do, then later, what you have just done, and how this links to what is to follow.  Don’t forget that you, as author, have to guide the reader down the path of your text with understanding and without leaving questions of intention,  meaning or justification unanswered. 
WRITING GUIDANCE / ESSAY STRUCTURE

Writing guidance for the dissertation is provided in Research Methodology and Dissertation Preparation in Mathematics Education (module EFP6203).

The following is a possible assignment or essay structure offered as an example only. The subheadings, word counts, etc. are indicative only. If you use it, substitute the headings and contents that suit your essay, and structure your assignment to suit its content and purpose.

HEADING (Course member’s name, Course name and code, Date, Tutor)
TITLE:  carefully expressed to reflect the focus of the essay accurately. It should not exceed about a dozen words.

INTRODUCTION: including a statement of the purpose of your essay, enquiry/experiment, and its significance (i.e. a justification). It is useful to include brief preview of what is to follow, to orientate the reader. (Approx. 500 words)

REVIEW OF LITERATURE: a review of the key ideas in the literature you have read or consulted (especially research) which underpin and inform your thinking. This is essential, as the assignment is intended to put theory into practice. This is where you specify the relevant theoretical background. Do not be over-ambitious in this section – narrow your focus to directly relevant literature Try to organise this section to bring out the key themes, and summarise those ideas that are directly employed in the next section. (Approx. 1500 words)

THE INVESTIGATION: a brief account of your application of the ideas you have chosen to focus on, e.g., an experiment concerning the teaching or learning of mathematics. Your account should provide pay special attention to the aims of the enquiry, your overall methodology, and your gathering of data and methods used, and an evaluation of the outcomes in the light of the literature review above. Clearly distinguish your description of results or events, and your interpretation of them. Be very cautious about any generalisations.  (Approx. 1500 words)

CONCLUSION: Reviewing your essay, summarise what you found and its significance. What are you justified in concluding? If an experiment: What could you improve? What have you got out of it professionally? (Approx. 500 words)

REFERENCES: In the appropriate (Harvard) style, with complete details (see below).

APPENDICES: Include here any extensive tasks, tests, interview transcripts, children's work etc. discussed and referred to in the body of the essay. Short items or extracts can be included in the body of the essay where they are discussed. (This section does not count towards the overall word count).

NOTE ON REFERENCES IN TEXT

If you refer to a publication, give the name and date e.g. as follows: The results of the CSMS research show that there are distinct levels of performance on ratio tasks (Hart 1981a). However the claim that the learning of mathematics results in unique hierarchies remains controversial (Hart 1981b). If you quote you must also give the page number, e.g. like this: 

Understanding is actively constructed from within by relating information to what is already known or by noticing a relation between previously known but isolated pieces of information. (Piaget, quoted in Orton 1992, p. 164)

Or in the body of the text "Understanding is actively constructed ..." (Piaget, quoted in Orton 1992, page 164)

Give a single list of all references in the text alphabetically at the end of the essay, e.g.:

REFERENCES
Grouws, D. A. Ed. (1992) Handbook of Research on Mathematics Teaching and Learning, New York: Macmillan.

Hart, K. Ed. (1981a) Children's Understanding of Mathematics: 11-16, London: John Murray. [Note: Hart 1981a distinguishes it from Hart 1981b.]

Hart, K. (1981b) ‘Hierarchies in Mathematics Education’, Educational Studies in Mathematics, Vol. 12, 205-218.

Orton, A. (1992) Learning Mathematics: Issues, Theory and Classroom Practice (Second edition), London: Cassell.

The underlying principle in referencing is that your details must enable the reader to locate the publications referred to, without needing any additional information, and to locate any quotations used within the publication they are taken from. 

learning resources (including BOOKS AND REFERENCES)
To successfully complete the modules and degree in the Special Field Mathematics Education course members need access to learning resources beyond the issued course handbooks. Course members are expected find references which are directly pertinent to their assignments and projects for themselves, and to apply the concepts, results, and theories from neighbouring areas of the literature to their own particular topics. This is one of the skills expected at master’s level. 

1. Set texts. Each module has at least one set text that is required reading for the course. These can be obtained through the University Bookshop (Blackwells) at the School of Education site (Tel. 01392-264956), but note that this branch is normally only open during term time office hours.  Internet suppliers of books now provide an efficient means of ordering books worldwide, e.g., from  www.amazon.com  or  www.amazon.co.uk  (and other internet bookshops).
2. Further reading. Each module comes with an indicative reading list, as well as many further references in the module handbook. Beyond this, the bibliography of mathematics education available at  www.ex.ac.uk/~PErnest/   contains extensive further references, although it is no longer fully up to date. Part of the course member’s responsibility is to uncover the latest and most relevant references relevant to their own particular interests in the literature, using further texts, journals and other sources, such as web publications.
3. Further texts and journals. These can be consulted and borrowed from School of Education library, and weekend modules normally have library access time built in. The library will also loan books and back issues of journals on request by post (postage paid) although it is the course member’s responsibility to return the texts. Note that all books can be renewed by email, telephone or post so that unless another reader requests them, they can be held for a convenient length of time. (See below).
4. Other sources. Some resourceful distance learning students have supplemented the above sources of information by using their own local public libraries, higher education institutions, or by visiting university libraries (e.g., Harvard).

The School of Education (St. Lukes Campus) Library

The Library at the School of Education (St. Lukes Campus) has a good collection of books and journals related to research in mathematics education, and education in general. In university term time it is open every weekday and evening (except Friday), and currently Saturday 9am to 12:45pm. During vacations opening is more restricted and does not include Saturdays. 

The library staff are very helpful. Modular students may join by filling an application form (ask your tutor for one) and you can borrow up to 10 books. When you register for the dissertation you will be issue with a Mondex card which serves as a library card and allows loans of up to 15 books. 

SUBMISSION AND MARKING OF DRAFT ASSIGNMENTS
An important aim of the course in the special field Mathematics Education is to help raise course members’ knowledge, communication and critical thinking skills to the level required for a masters degree. 

Consequently the tutors require course members to submit preliminary draft versions of their modular assignments before the official hand-in date. The tutor will correct these, comment upon them, and return them to the course members with explicit guidance for improvement, prior to formal submission. (Please enclose a self-addressed envelope with the draft, which should be sent directly to the course tutor.) The time that the tutor takes to reply, if it exceeds a week, will not count as part of the 3 months normal assignment time. (If such a delay occurs please note this in a covering letter accompanying the submitted assignment.) 

Many course members are unsure about how to achieve the required levels in the assessment criteria and draft submission ensures that assessments are both formative and summative in function, and that course members receive the assistance they need to complete the course successfully. This practice is also essential for dissertations, and it has an important role to play earlier in the course in supporting the associated learning processes. Mastering the skills of academic assignment writing is one of the key learning outcomes of the masters degree.

TUTORS AND THEIR SUPERVISION AREAS 

The staff of the Mathematics Subject Area are listed below, including our areas of special interest, for dissertation supervision. In fact all of the staff are flexible and expert across a wide range of topics, the following just lists some recent and particular interests. For dissertation supervision it is probably more important to choose a tutor you have come to know through module study, than to try to match up interests exactly, since we are all flexible and multi-skilled. 

Tutors’ Research Interests and Supervision Areas for MEd Dissertations
Tutor
Phone & Email
Topic Areas

Dennis Almeida
01392-264762

d.f.almeida@ex.ac.uk
Children’s and student’s reasoning and proof approaches in maths, Geometry. The history of proof practices in India.

Prof. David Burghes
01392-264773

d.n.burghes@ex.ac.uk
Testing children’s mathematics potential; Tests of achievement in maths; A level maths teaching, whole class teaching approaches, evaluation of Mathematics Enhancement Project   

Prof. Paul Ernest
01392-264857

p.ernest@ex.ac.uk
Psychology of learning maths; Maths and equal opportunities and special educational needs, Critical review of maths curriculum/schemes; Maths and language; theoretical and philosophical studies. Research methodology.

Sue Jennings
01392-264965

s.m.jennings@ex.ac.uk
Teaching maths through its applications; Mentoring in mathematics teacher education; Assessment of coursework. Calculators and information technology in mathematics. Teaching methods for mathematics.  Numeracy (NNS)

Nigel  Price
264707 

n.w.price@ex.ac.uk
Teaching maths through its applications; Mechanics; Decision maths at ‘A’ level, Dyscalculia 

Simon  Relf
264864

s.j.relf@ex.ac.uk
Computer in teaching maths Primary/secondary liaison and continuity Individualised schemes in mathematics; School-based teacher education.

During normal working hours if staff do not answer the line is transferred automatically to a secretary who will be happy to take a message. All of the mathematics staff will be happy to be approached and to give any help required or to deal with any queries that they can answer.

Ethics

Any educational enquiry raises ethical issues, and course members should read the School’s policy on ethical research. The central issues for course members concern the impact of any research studies on subjects and individuals (e.g. students and teachers) or institutions (e.g. schools and colleges). Briefly, these are as follows.

Lack of Harm or Detriment: Any research procedure carried out with subjects should not result in any risk of harm or detriment to them. (E.g. educational interventions should not result in any educational disadvantage.)

Informed Consent: All participants in any educational research should understand the significance of their role (i.e. be informed), should consent to their involvement in the experiment or intervention. Responsible authorities (e.g. responsible senior teachers and parents/guardians if necessary should give written consent for major interventions in schooling). 

Confidentiality and Non-Identifiability: All published or submitted data and results should be confidential and should not permit the identification of any individuals (e.g. students or teachers) or institutions (e.g. schools or colleges).

QUALITY ASSURANCE

Our aim is to fully meet the needs of course members while maintaining the highest possible academic standards. The course reflects the University of Exeter’s dedication to excellence in teaching, research, scholarship and community service. 

On this basis, we are very concerned with student satisfaction, and we evaluate the teaching of each module.  We continually strive to maintain and improve the excellence of the course, so we welcome any suggestions and feedback from course members on any issue, no matter how large or small.

Student Representative and the Staff-Student Consultative Committee 

There is an elected student representative for the Special Field Mathematics Education who attends the staff-student consultative committee for the MEd and communicates any student views and concerns to the university faculty.  You will be informed each year who is your representative and how to contact her/him.  

For 2000-2001 and until further notice the student representative is (details provided to registered students only).  If you have any concerns or views you would like to have represented or raised please do not hesitate to contact her.

We hope you will also feel free to contact your tutor and the Programme Director Paul Ernest if you have any concerns or questions. 

We do not expect that you will have any complaints about the course, but if you do there is a procedure to follow. At each stage we hope you will gain satisfaction, but if there are remaining causes for concern please move on to the next level. First, you should contact your module tutor or dissertation supervisor. Second, if necessary, please contact the Programme Director Prof. Paul Ernest. Third, if necessary, please contact the overall Programme Leader for CPD (currently Dr Jon Nichol). Finally, if necessary, please contact the Head of Graduate Studies at the School of Education (currently Prof. Brahm Norwich), via the Graduate Studies Office.  We guarantee to listen and take your views and complaints seriously and to do our best to rectify any problems or difficulties. 

It is our avowed intention to sort out all problems to course members’ satisfaction at the first or second levels with recourse to further levels in this chain, although these naturally remain open to students to ensure that full satisfaction is always achieved.

Further Information

Further details of the special field Mathematics Education may be obtained from Prof. Paul Ernest (Programme Director). Further details of the overall MEd Modular Degree programme may be obtained from the Graduate Studies Office. Course members are also welcome to consult with any of the mathematics tutors listed in the ‘tutors’ section above. 

ACCOMMODATION IN EXETER

Modules in the Mathematics Education Programme are all taught in part distance education form at Exeter. This involves attendance at two weekend courses (normally taught on a Friday evening starting at 1900 for 2 hours, and on Saturday from 0930 until 1600 at the latest). Course members are expected to make their own arrangements for accommodation in Exeter. For you convenience the following is a list of accommodation that course members have found suitable in the past.

The University offers accommodation at St. Luke’s Hall, at the School of Education, where the teaching takes place. Single bed and breakfast, when available, is modestly priced. This is the cheapest and most convenient option when available, but the standard is basic. To book, please contact the following between 11am and 3pm any (week) day during term:

Mrs Lesley Pike

Domestic Services

University of Exeter

St. Lukes Hall

Heavitree Road

Exeter

Devon EX1 2LU
Tel.: 01392-264885

Fax: 01392-264736

e-mail:   L.E.Pike@exeter.ac.uk

The following were three reasonably priced guest houses close to the School of Education that course members found suitable in the mid 1990s. No recent information is available but their rates will be found on request.

The Edwardian

30 & 32 Heavitree Road

Exeter

Devon  EX1 2LQ

Tel.: 01392 - 276102 and 254699
Helliers Guest House

37 Heavitree Road

Exeter

Devon  EX1 2LG

Tel.: 01392 - 436277
Regents Park Hotel

Polsloe Road

Exeter

Devon  EX1 2NU

Tel.: 01392 - 259749



�  Schön, D. A. (1983) The Reflective Practitioner, London: Temple Smith.


� Carr, W. and Kemmis, S. (1986) Becoming Critical, London: Falmer


�Course members may be exempted from one or two modules for approved awards at the postgraduate level. 


�If course members students choose to study one or two modules for the award of a MAPS or CAPS, within a limited period this qualification can normally be counted in place of one or two of the 5 modules towards a MEd degree. However this is subject to the total maximum of two module exemptions mentioned above. 


� For distant location teaching of the course, such as outside the UK, the teaching is normally accommodated in one full weekend comprising Saturday and Sunday. There are additional costs if modules are taught away from Exeter to cover tutor expenses.


� In addition there is general writing guidance given in this handbook and the overall course handbook, as well as throughout the taught modules.


� For example, a number of course members’ assignments and dissertations have been published on the web in The Philosophy of Mathematics Education Journal no. 13 at  <http://www.ex.ac.uk/~PErnest/>


� As is mentioned above, students may equivalently study EFP6125 Practical Educational Enquiry in the Special Field Professional Studies.


�This requirement is reduced for course members granted modular exemptions.


�In grave or special circumstances course members may be granted extensions of one or more weeks. A written request must be made to the Course Tutor explaining the circumstances, at least a week before the hand-in date. The Special Field Leader’s permission is needed before an extension can be granted.


�For acknowledgement of receipt of submitted assignments course members should include a self addressed postcard stating the assignment has been received. Printed cards are available from course tutors or the Graduate Studies Office.


� Ellis, R. and Hopkins, K. (1985) How to Succeed in Written Work and Study, London: Collins.





