UNIVERSITY OF KENT 

Programme Specification for BSc (Hons), BSc in Mathematics and Computer Science and  BSc (Hons), BSc in Mathematics and Computer Science with a year in industry Diploma in Mathematics and Computer Science, Certificate in Mathematics and Computer Science.

	Please note: This specification provides a concise summary of the main features of the programme and the learning outcomes that a typical student might reasonably be expected to achieve and demonstrate if he/she passes the programme.  More detailed information on the learning outcomes, content and teaching, learning and assessment methods of each module can be found [either by following the links provided or in the programme handbook]. The accuracy of the information contained in this specification is reviewed by the University and may be checked by the Quality Assurance Agency for Higher Education.


	Degree and Programme Title


	1. Awarding Institution/Body
	University of Kent

	2. Teaching Institution
	University of Kent

	3. Teaching Site
	Canterbury Campus

	4. Programme accredited by:
	

	5. Final Award
	BSc (Hons), BSc, Diploma, Certificate

	6. Programme
	Mathematics and Computer Science or Mathematics and Computer Science  with a year in industry

	7. UCAS Code (or other code)
	GG41- Mathematics and Computer Science

GGC4- Mathematics and Computer Science with a year in industry

	8. Relevant QAA subject benchmarking group(s)
	Computing and Mathematics, Statistics & Operational Research (MSOR)

	9. Date of production/revision
	August 2011 (revision)

	10. Applicable cohort(s)
	2011 entry onwards


	11. Educational Aims of the Programme
The programme aims:

	1. To equip students with the technical appreciation, skills and knowledge of lasting value, appropriate to graduates in Mathematics and Computer Science.

2. To develop students’ facilities of rigorous reasoning and precise expression.

3. To develop students’ capabilities to formulate and solve mathematical problems.

4. To develop in students appreciation of recent developments in Mathematics and Computer Science, and of the links between the theory of both areas and its practical application.

5. To develop in students a logical, critical and mathematical approach to solving problems.

6. To develop in students an enhanced capacity for independent thought and work.

7. To ensure students have a sound knowledge and systematic understanding of the principles of Computer Science and their application in some other contexts. 

8. To provide students with opportunities to study advanced topics in Mathematics, engage in research at some level, and develop communication and personal skills.

9. For the programme involving a year in industry, to enable students to gain awareness of the application of technical concepts in the workplace.


	12. Programme Outcomes
The programme provides opportunities for students to develop and demonstrate knowledge and understanding, qualities, skills and other attributes in the following areas. 

For more information on the skills provided by individual modules and on

the specific learning outcomes associated with the Certificate, Diploma and non-honours awards, see the module mapping.

	Knowledge and Understanding
	Teaching/learning and assessment methods and strategies used to enable outcomes to be achieved and demonstrated

	A. Knowledge and Understanding of:
	

	1. Core mathematical understanding in the principles of calculus, algebra, mathematical methods, discrete mathematics, analysis and linear algebra.

2. Statistical understanding in the subjects of probability and inference.

3. Information technology skills as relevant to mathematicians.

4. Methods and techniques of mathematics.

5. The role of logical mathematical argument and deductive reasoning.

6.  Software: programming languages and practise; tools and packages; computer applications; structuring of data and information. (CO-SB2.1)

7. Communication and interaction: basic computer communication network concepts; communication between computers and people; the control and operation of computers (CO-SB2.1)

8. Practise: problem identification and analysis; design development, testing and evaluation. (CO-SB2.1)

9. Theory: algorithm design and analysis; formal methods and description; modelling (CO-SB2.1)
Outcome specific to the Year in Industry programme

10. Aspects of the core subject areas from  the perspective of a commercial or industrial organisation.


	Teaching/learning (M)

Lectures given by a wide variety of teachers: example classes: workshops, computer laboratory classes.

Assessment (M)

Coursework involving problems, computer assignments, project reports; presentations, written unseen examinations.

Teaching/Learning (CS)

Acquisition is through lectures, supported where appropriate by classes and/or laboratory work. Self-directed learning is facilitated by directed reading, study guides and web-based material.

Core aspects of computing are covered in the first year/stage when there is an emphasis on supporting students via supervised classes and laboratory sessions. These core components are built on in year/stage 2 with more emphasis on self-directed study via directed reading and research. In year/stage 3, the project provides an opportunity for independent and/or group work under supervision from academic staff.

Assessment (CS)

Assessment is through a combination of unseen written examinations, assessed coursework and both individual and group project work. Coursework consists of both written reports and practical assignments.



	Skills and Other Attributes

B. Intellectual Skills:
	

	1. Ability to demonstrate a reasonable understanding of  Mathematics.

2. Ability to demonstrate skill in calculation and manipulation of the material written within the programme.

3. Ability to apply a range of concepts and principles in various contexts.

4. Ability for logical argument.

5. Ability to demonstrate skill in solving mathematical problems by various appropriate methods.

6. Ability in relevant computer skills and usage.

7. Ability to work with relatively little guidance.

Outcome specific to the Year in Industry programme
8.  Use of the intellectual skills specified for the programme in the context of a commercial or industrial organisation.
9. Modelling: knowledge and understanding in the modelling and design of computer-based systems in a way that demonstrates comprehension of the trade-off involved in design choices. (CO-SB2.2)

10. Requirements: Identify and analyse criteria and specifications appropriate to specific problems and plan strategies for their solution (CO-SB2.2)

11. Criteria evaluation and testing: Analyse the extent to which a computer-based system meets the criteria defined for its current use and future development. (CO-SB2.2)

12. Methods and tools: Deploy appropriate theory, practices, and tools for the specification, design, implementation, and evaluation of computer-based systems. (CO-SB2.2)
	Teaching/learning (M)

Lectures given by a wide variety of teachers: example classes: workshops, computer laboratory classes.

Assessment (M)

Coursework involving problems, computer assignments, project reports; presentations, written unseen examinations.

Teaching/learning (CS)

Intellectual skills are developed through the teaching and learning programme outlined below. Students develop critical reflection by verbal and written discussion of key themes introduced in the core modules. Project work contributes to the development of these skills by providing the opportunity to consider larger practical and theoretical problems.

Assessment (CS)

Assessment is through a combination of unseen written examinations, assessed coursework and both individual and group project work. Coursework consists of both written reports and practical assignments.



	C. Subject-specific Skills:
	

	1. Ability to demonstrate knowledge of key mathematical concepts and topics, both explicitly and by applying them to the solution of problems.

2. Ability to comprehend problems, abstract the essentials of problems and formulate them mathematically and in symbolic form so as to facilitate their analysis and solution.

3. Ability to use computational and more general IT facilities as an aid to mathematical processes.

4. Ability to present their    mathematical arguments and the conclusions from them with clarity and accuracy.

Outcome specific to the Year in Industry programme
5. Application of some of the subject-specific skills specified for the programme from the perspective of a commercial or industrial organisation

6. Design and implementation: Specify, design, and implement computer-based systems. (CO-SB2.2)

7. Evaluation: Evaluate systems in terms of general quality attributes and possible tradeoffs presented within the given problem. (CO-SB2.2)

8. Tools: Deploy effectively the tools used for the construction and documentation of software, with particular emphasis on understanding the whole process involved in using computers to solve practical problems. Operation: Operate computing equipment and software systems effectively. (CO-SB2.2).
	Teaching/learning 

Skills modules; computer laboratory classes; research projects; year in industry (when taken); lectures; examples classes.

Assessment 
Coursework, written unseen examinations and presentations.

Teaching/learning (CS)

Acquisition of computing specific skills is through lectures, classes and directed study. From the start of the course, students receive guidance and gain practical experience via supervised practical classes and directed study. As the programme progresses, these skills are further encouraged by the introduction of larger scale problems and project work.

Assessment (CS)

Assessment is through a combination of unseen written examinations, assessed coursework and both individual and group project work. Coursework consists of both written reports and practical assignments.



	D. Transferable Skills:
	

	1. Problem-solving skills, relating to qualitative and quantitative information.

2. Communications skills.

3. Numeracy and computational skills.

4. Information-retrieval skills, in relation to primary and secondary information sources, including information retrieval through on-line computer searches.

5. Information technology skills such as word-processing and spreadsheet use, internet communication, etc. (CO-SB2.2)

6. Self management: Managinging one’s own learning,Time-management and organisational skills, as evidenced by the ability to plan and implement efficient and effective modes of working.

     (CO-SB2.2)

7. Study skills needed for continuing professional development.
	Teaching/learning (M)

Taught skills modules; oral presentations; research projects; year in industry (when taken).

Assessment (M)

Coursework, presentations, project assessment.
Teaching/learning (CS)

General IT facilities are used throughout the course for the preparation of written work. Browsers, search engines and catalogues are used for material. All students work within teams during the course and provide presentations of their work to both their peers and academic staff.

Assessment (CS)

Assessment is through a combination of unseen written examinations, assessed coursework and both individual and group project work. Coursework consists of both written reports and practical assignments.



	For more information on which modules provide which skills, see the module mapping


	13. Programme Structures and Requirements, Levels, Modules, Credits and Awards

	BSc The programme is studied over three years full-time, arranged in 9 terms. There are 72 study weeks. Study is undertaken at three levels. The material is divided into modules, each of which comprises one or (if appropriate to the subject) more than one unit. Each unit has a credit value of 15 credits, and students take 8 units in each year of study. Each unit represents approximately 150 hours of student learning, endeavour and assessment, including up to a maximum of 100 hours of teaching.  Details of each module can be found at www.kent.ac.uk/ims/
For the purposes of classification Stage 2 contributes 40% and Stage 3 contributes 60% to the final average.

BSc with a year in industry. This programme is as above, but is studied over four years full-time, with the third year spent on an industrial placement.  The industrial year comprises 120 credits and overall students must achieve 480 credits in order to qualify for this version of the award.  For the purposes of honours classification the year in industry has weight 10%, year 2 has weight 35% and the final year 55%

A module whose code bears an asterisk cannot be compensated, trailed or condoned under the Credit Framework.

Students successfully completing Stage 1 of the programme and meeting

credit framework requirements who do not successfully complete Stage 2 will

be eligible for the award of the Certificate in Mathematics. Students successfully completing Stage 1 and Stage 2 of the programme and meeting credit framework requirements who do not successfully complete Stage 3 will be eligible for the award of the Diploma in Mathematics.

A degree without honours will be awarded where students achieve 300 credits with at least 150 credits at level I or above including at least 60 credits at level H or above.  Students may not progress to the non-honours degree programme; the non-honours degree programme will be awarded as a fallback award only.



	Code
	Title
	Level
	Credits
	Term(s)

	Year 1

	Required Modules

	MA321

MA322

MA323


CO320

CO520

CO326

CO324
	Calculus and Mathematical Modelling 

Proofs and Numbers

Matrices and Probability

Introduction to Object-Oriented  Programming

Further O-O Programming


Functional Programming

Computer Systems
	C

C

C

C

I

C

C
	30

15

15

15

15

15

15
	1&2

1

1&2

1

2

2

2

	Year 2

	Required Modules

	MA552


MA553

CO521

CO522

CO531
	Analysis


Linear Algebra

Software Engineering Design & Validation

Algorithms, Data Structures & Complexity

Software Engineering Practice 
	I

I

I

I

I
	15

15

15

15

15
	1&2

1&2

2

1

1

	Optional Modules (choose 30 credits of MA code and 15 credits of CO code from)

	MA554


MA555


MA584

MA588

MA590

CB668

CO527

CO528

CO631

CO536

CO534
	Groups, Rings and Fields

Several Variable Calculus


Computational Maths.

Mathematical Techniques &

Differential Equations

Mathematical Modelling

Mathematical Programming

& its Applications

Operating Systems and Architecture

Introduction to Intelligent Systems

Concurrency Design and Practice

Advanced Programming Techniques

IT Consultancy Methods
	I

I

I

I

I

I

I

I

H

I

I
	15

15

15

15

15

15

15

15

15

15

15
	2

2

1

1

1

2

2

2

2

2

2

	Year 3 (for the programme with a year in industry)

	Required Module

	MA530*                Industrial placement                   H             120       1, 2 & 3

	Final year

	Required Modules 

	MA600

               OR

MA599

               OR

CO600

	Final Year Dissertation

Mini-Projects

Computer Science Project


	H

H

H
	30

30

30
	1&2

1&2

1&2

	Optional Modules: subject to pre-requisites, availability, timetabling and other constraints choose 30 credits from the CO code options not already taken at Stage 2 and the following list:

	CO528
CO529

CO534

CO535

CO536

CO630

CO631

CO632

CO633

CO635

CO636

CO637

CO640

CO641

CO643

CO645

CO646

CO831

CO832


	Introduction to Intelligent Systems

Human Computer Interactions

IT Consultancy Methods

IT Consultancy Practice 1

Advanced Programming Techniques

Comparative Programming Languages

Concurrency Design and Practice

Advanced Concurrency Design and Practice

Computer Networks and Communications

Logic Programming and Constraint Programming

Cognitive Neural Networks

Natural Computation

Software Failure and Risk

Computer Graphics and Animation

Computing Law and Professional Responsibility

IT Consultancy Practice 2
Computing in the Classroom

Mobile and Ubiquitous Computing

Data Mining and Knowledge Discovery


	I

I

I

I

I

H

H

H

H

H

H

H

H

H

H

H

H

M

M
	15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15
	2

1

1

2

2

2

2

1

2

1

2

2

1

2

1 or 2

2

2

2

	And  choose 30 credits from the following

	MA563


MA549


MA576


MA572

MA574

MA577

MA587


MA591


CB600


	Calculus of Variations

Discrete Mathematics


Groups & Representations

Complex Analysis

Polynomials in Several Variables

Abstract Analysis

Numerical Solution to Differential Equation

Nonlinear Systems and 

Mathematical Biology

Selected Topics in OR


	H

H

H

H

H

H

H

H

H


	15

15

15

15

15

15

15

15

15


	1 or 2
1

2

2

2
1

1
1
2

	
	
	
	
	


	14. Support for Students and their Learning

	· Induction programme at the start of the first year

· General Regulations for Students, Students’ Union Code of Practice, Students’ Charter (University Handbook)
· Handbooks at Stage 1 and for Stages 2/3

· School websites including on-line materials, past examination papers, module descriptions and minutes of meetings.

· Library/skills packages.

· Library provision of recommended course textbooks at the level of approximately one per 10 students

· Personal academic support including a  personal academic tutor and School administrative support based on the School General Office.

· School Student Support Officer

·  For the programme with a year in industry; programme overseen by placement officer, students on UK placements visited by a member of staff during placement.

· Computing laboratories and Library study rooms equipped with personal computers for IT use and Internet access. Computing helpdesk.

· Central support services including: confidential Counselling Service, Medical Centre, college Sick Bays, Hardship Fund, Careers Advisory Service, Disability Support Unit and Educational Support Services (via UELT). The latter offer various courses on study, revision and examination techniques, time management etc..


	15. Entry Profile

	Entry Route
For fuller information, please refer to the University prospectus

	Candidates must be able to satisfy the general admissions requirements of the University and of the Institute of Mathematics and Statistics in one of the following ways or a recognised equivalent:

School/College leavers who have reached 17 years on admission

A/AS Levels

· Normally a minimum of 300 points on three A-level subjects including Mathematics at Grade A or higher.
· Five grade “C” GCSE passes which should include Mathematics and English Language.

International Baccalaureate: Normally a minimum of 33 points overall including at least 6 points in Mathematics at the Higher Level.

Mature and overseas students considered on an individual basis

· Admission with exemptions for advanced standing and Credit Accumulation may be possible.

· Access Courses: Validated access course in appropriate subjects.

· Degree: A degree from a British or Irish University or CNAA degree.

Additional requirements
· Declaration of disclosure of any criminal convictions including those outstanding.

	What does this programme have to offer?

	· A substantial grounding in Mathematics at university level.

· A substantial grounding in another subject area at university level.

· The opportunity to see the applications of Mathematics in a variety of areas.

· The opportunity to study the subjects within a friendly and highly successful department and in conjunction with another department with  an “excellent” rating by HEFC 

· The development of skills which are widely recognised as of great value to employers, and which open up a wide variety of  careers.

· For the programme with a year in industry, the opportunity to spend a year on a relevant placement.

	Personal Profile

	· A keen interest in Mathematics, Computer Science and their Applications.

· An appreciation of the importance of the subjects in the modern world

· An interest in learning about the range of  real-life applications of  the mathematical sciences

· A desire to develop quantitative and  problem-solving skills


	16.  Methods for Evaluating and Enhancing the Quality and Standards of Teaching and Learning

	Mechanisms for review and evaluation of teaching, learning, assessment, the curriculum and outcome standards

	· Student module evaluation questionnaires

· Annual monitoring reports (including review of progression and achievement statistics)

· External examiners’ reports

· Periodic programme reviews

· Active staff development programme

· Peer observation

· Annual staff appraisal

· Mentoring of new and part-time lecturers

· QAA Subject Review

· External accreditation

· Continuous monitoring of student progress and attendance

· Vetting process of examination questions by module team

	Committees and bodies with responsibility for monitoring and evaluating quality and standards

	· External examiners attending Boards of Examiners

· External examiners’ reports

· School staff acting as external examiners at other institutions

· Double marking or moderation of substantial items of assessed work

· Industrial links

· Evaluation of graduate destination statistics

· School director of learning and teaching

· Monitoring of part-time/sessional teachers

Committees with responsibility for monitoring:
· Staff/Student Consultative committee

· School learning and teaching committee

· Faculty ethics committee

· Faculty learning and teaching committee

· University Learning and Teaching Board

· Programme Approval sub-committee of the University Learning and Teaching Board

· Board of examiners

· Module teams

	Mechanisms for gaining student feedback on the quality of teaching and their learning experience

	· Staff/Student Consultative Committee

· Student module evaluations

· National Student Survey

· Discussions with tutors

· Discussions with senior tutor

· Informal meetings and social contact with students (including student role in recruitment activities)

· Student representation on School committees

· Student representation on faculty committees

· Student representation on university committees

· Staff have office hours when students can discuss their modules/programmes

	Staff Development priorities include:

	· Research led teaching

· Links with other European institutions

· Postgraduate Certificate in Higher Education requirement for all probationary lecturers

· Regular formal and informal collaboration in programme development

· Staff appraisal scheme

· Staff development courses

· Staff supervision

· Research seminars

· Subject based conferences

· Interdisciplinary conferences

· Attendance at relevant industry/business conferences/seminars

· Minimum expected qualifications for appointments to lecturing posts

· Minimum expected research record for appointments to lecturing posts

· Mentoring of new lecturers

· Study leave

· Conference attendance (with or without School funding)

· Professional body guidelines

· Attendance at national/international subject symposia

· Membership of relevant professional/academic bodies

· Widening participation

· Health and safety

· Interaction with National Learning and Teaching Network for Mathematics and Statistics

· Self evaluation

· Dissemination of good practice on new learning and teaching methods

· Current professional practice in the field


	17.  Indicators of Quality and Standards

	· 2000 QAA: 21 points (for Mathematics) and 

· Degree results

· Reports from external examiners

· Employment record




	The following reference points were used in creating these specifications:

	· Benchmarking statements for Computing and MSOR

· Requirements of the British Computer Society

· ACM Computing Curricula 2001

· The University Plan and Learning and Teaching Strategy


