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BSc (Hons) Computational Mathematics
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September 2012
Date Specification Last Revised:

September 2012
This Programme Specification is designed for prospective students, current students, academic staff and potential employers.  It provides a concise summary of the main features of the programme and the intended learning outcomes that a typical student might reasonably be expected to achieve and demonstrate if he/she takes full advantage of the learning opportunities that are provided.  More detailed information on the teaching, learning and assessment methods, learning outcomes and content of each module can be found in Student Handbooks and Module Descriptors.

SECTION 1:
GENERAL INFORMATION

	Title:
	BSc (Hons) Computational Mathematics

	Awarding Institution:


	Kingston University

	Teaching Institution:


	Kingston University

	Location:
	Penrhyn Road Campus


	Programme Accredited by:


	-


SECTION2: THE PROGRAMME

A. Programme Introduction
The Kingston computational mathematics degree is part of a portfolio of undergraduate degrees in mathematics and statistics and is an evolution of the longstanding Mathematics with Computing joint honours programme (major field in mathematics with a minor in computing). The joint computing field was accredited in 2011 by the British Computing Society, the Chartered Institute for IT, and the mathematics programmes have been recognised by the Institute for Mathematics and its Applications since 1994.
The course covers the fundamental modern computational, mathematical and statistical methods that students interested in solving scientific or business problems require, together with the development of analytical and problem-solving skills. The course constitutes a coherent, academically sound programme of study which will assist students in their general personal development and produce graduates suited either for employment in many careers where mathematical, computational or related analytical skills are used, or to go onto postgraduate studies. A successful student will, by the very nature of the course, have acquired specialist knowledge useful for the investigation and solution of quantitative problems in all areas of commerce and industry, and developed highly valued logical and analytical thought processes, but in addition to this, embedded within the provision is the opportunity for the development of a range of other key skills (in areas such as communication, teamwork, time and task management, research) which are essential for future employability. In the past our graduates have found employment in a wide range of areas, including IT, management, education, defence, security and energy industries, as well as research and further study.
The course includes core modules in the first, second and third years which provide students with a solid platform of essential knowledge and skills, as well as insight into the future direction of the subject. An additional feature of the programme is that the first year curriculum is common to a range of related programmes allowing students to transfer if the focus of their interest changes as they mature and develop as mathematicians.
The course is underpinned by a string of modules developing calculus based techniques and mathematical modelling, for which these techniques are so useful. Linked to this is the recognition that real-world problems may not always be tractable so the teaching of analytical and corresponding approximate methods is integrated. Such approximate methods are typically employed using computers and students on this course have access to up to date, industry standard, professional mathematical software to help them solve complex problems. The course allows students to broaden and/or deepen their study in years two and three by selecting option modules in networking and security, artificial intelligence or computational fluid dynamics.
In the final year students have the opportunity to undertake a substantial piece of independent study requiring research skills and drawing together strands from earlier study or to explore the theory and practice of mathematical education, taking their communication skills to new levels and refining their technical understanding of the basics of the subject. Students taking the project can apply their experience with industry-standard software, including Maple, Matlab and Fortran programming, to a more open-ended problem than typically set as coursework, utilising problem-solving, research and analytical skills – more details of this are in section “I” below.
B. Aims of the Programme
The Computational Mathematics programme aims are to develop students’ abilities to:

a. attain a body of knowledge and skills in computing and the mathematical sciences in order to understand their basic principles and methods and develop the ability to apply them to a range of problems in computing, business, science or engineering;

b. specify, develop and test software in a professional fashion using appropriate software development techniques;

c. identify relationships between the various subject areas they have studied;

d. seek, use and communicate relevant information effectively in oral, visual and written forms;

e. work in groups and independently, and to work for and with non-specialists;

f. extend their knowledge in computing and the mathematical sciences by further formal study (for academic or professional qualifications) or by effective use of published work.

C. Intended Learning Outcomes
The programme provides opportunities for students to develop and demonstrate knowledge and understanding, skills and other attributes in the following areas.  The programme outcomes are referenced to the QAA subject benchmarks for Computing (2007), Mathematics, Statistics and Operational Research (2007) and the Framework for Higher Education Qualifications in England, Wales and Northern Ireland (2008), and relate to the typical student.
	Programme Learning Outcomes

	
	Knowledge and Understanding

On completion of the course students will be able to:
	
	Intellectual skills
On completion of the course students will be able to:
	
	Subject Practical skills 

On completion of the course students will be able to:

	A1
	demonstrate an appropriate mastery of mathematical theory and techniques and be able to apply them to a variety of problems
	B1
	analyse problems, formulate them in mathematical or computational terms, evaluate solutions
	C1
	use effectively appropriate software to assist with the solution of mathematical problems and the presentation of such solutions;

	A2
	select and apply knowledge appropriate to specific situations, particularly unfamiliar situations
	B2
	identify appropriate mathematical methods and any relevant computer applications, to assist in the solution of problems;
	C2
	develop software to aid in the solution of mathematical problems

	A3
	demonstrate an understanding of the role that software plays in solving mathematical and computational problems
	B3
	derive problem solutions;
	C3
	communicate effectively with peers and non-specialists

	
	
	B4
	demonstrate research skills;
	
	

	Key Skills

	
	Self Awareness Skills
	
	Communication Skills
	
	Interpersonal Skills

	AK1
	Take responsibility for  own learning and plan for and record own personal development
	BK1
	Express ideas clearly and unambiguously in writing and the spoken work
	CK1
	Work well  with others in a group or team

	AK2
	Recognise own academic strengths and weaknesses, reflect on performance and progress and respond to feedback
	BK2
	Present, challenge and defend  ideas and results effectively orally and in writing
	CK2
	Work flexibly and respond to change

	AK3
	Organise self effectively, agreeing and setting realistic targets, accessing support where appropriate and managing time to achieve targets
	BK3
	Actively listen and respond appropriately to ideas of others
	CK3
	Discuss and debate with others and make concession to reach agreement

	AK4
	Work effectively with limited supervision in unfamiliar contexts
	
	
	CK4
	Give, accept and respond to constructive feedback

	
	
	
	
	CK5
	Show sensitivity and respect for diverse values and beliefs

	
	Research and information Literacy Skills
	
	Numeracy Skills
	
	Management & Leadership Skills

	DK1
	Search for and select relevant sources of information
	EK1
	Collect data from primary and secondary sources and use appropriate methods to manipulate and analyse this data
	FK1
	Determine the scope of a task (or project)

	DK2
	Critically evaluate information and use it appropriately
	EK2
	Present and record data in appropriate formats
	FK2
	Identify resources needed to undertake the task (or project) and to schedule and manage the resources

	DK3
	Apply the ethical and legal requirements in both the access and use of information
	EK3
	Interpret and evaluate data to inform and justify arguments
	FK3
	Evidence ability to successfully complete and evaluate a task (or project), revising the plan where necessary

	DK4
	Accurately cite and reference information sources
	EK4
	Be aware of issues of selection, accuracy and uncertainty in the collection and analysis of data
	FK4
	Motivate and direct others to enable an effective contribution from all participants

	DK5
	Use software and IT technology as appropriate
	
	
	
	

	
	Creativity and Problem Solving Skills
	
	
	
	

	GK1
	Apply scientific and other knowledge to analyse and evaluate information and data and to find solutions to problems
	
	
	
	

	GK2
	Work with complex ideas and justify judgements made through effective use of evidence
	
	
	
	

	Teaching/learning methods and strategies

	   The range of learning and teaching methods and strategies includes

	· Lectures

· Problem Classes

· One-to-one tutorials

· Group Tutorial (staff or student (e.g. PAL) led)


	· Directed reading

· Directed programme of internet based lecture and tutorial videos

· Online example problems with (optional) step-by-step support.

· Computer laboratory workshops



	Assessment strategies

	The assessment strategies employed are designed to include formative and summative assessments which test the learning outcomes of the course using the following mechanisms:

	· Written Examinations/Tests

· Multiple Choice Tests 

· Essays 

· Posters 
	· Oral Presentations

· Reports 

· Case Studies 

· Research




D. Entry Requirements
The minimum entry qualifications for the programme are:

From A levels:

280 UCAS points including at least grade C in Mathematics A2
BTEC:


Not normally appropriate
Access Diploma:
Pass in Access to HE Diploma containing at least 40% credit in Mathematics at level 3
Plus:
GCSE (A*–C): minimum of five subjects including English Language and Mathematics.
A minimum IELTS score of 6.0 (with at least 5.5 in each component) or equivalent is required for those for whom English is not their first language.

It is not normally a requirement that CRB clearance is obtained – but it may be required for placement activities and will be required for MA6400 “Mathematics Education Theory and Practice”.
E. Programme Structure

This programme is offered in full-time and part-time modes, and leads to the award of BSc (Hons) Computational Mathematics.  Entry is normally at level 4 with A-level or equivalent qualifications (See section D).  Transfer from a similar programme is possible at level 5 with passes in comparable level 4 modules – but is at the discretion of the course team.  Intake is normally in September.

E1.
Professional and Statutory Regulatory Bodies
The Institute of Mathematics and its Applications
British Computer Society

E2.
Work-based learning, including sandwich programmes

Work placements are actively encouraged – although it is the responsibility of individual students to source and secure such placements.  This allows students to reflect upon their own personal experience of working in an applied setting, to focus on aspects of this experience that they can clearly relate to theoretical concepts and to evaluate the relationship between theory and practice.

E3.
Outline Programme Structure

Each level is made up of four modules each worth 30 credit points.  Typically a student must complete 120 credits at each level.    All students will be provided with the University regulations. Full details of each module will be provided in module descriptors and student module guides.  
	Level 4 (all core)

	Compulsory modules


	Module code
	Credit 

Value
	Level 
	% 

Written exam


	% practical exam
	% 

course-work
	Teaching Block

	Introduction to Mathematical Methods and Structures
	MA4000
	30
	4
	60
	
	40
	1&2

	Introduction to Computational Mathematics
	MA4100
	30
	4
	
	
	100
	1&2

	Introduction to Probability and Statistics
	ST4000
	30
	4
	70
	
	30
	1&2

	Applications of Mathematics in Finance and Investments
	AM4000
	30
	4
	70
	
	30
	1&2

	Progression to level 5 requires successful completion of 120 credits at level 4.    

At this point students who have successfully completed 120 credits at level 4 may transfer to:

BSc (Hons) Actuarial Mathematics and Statistics

BSc (Hons) Actuarial Science (at the discretion of the Course Director)

BSc (Hons) Mathematics
BSc (Hons) Mathematics and Statistics.

Students exiting the programme at this point who have successfully completed 120 credits are eligible for the award of Certificate of Higher Education.




	Level 5

	Compulsory modules


	Module code
	Credit 

Value
	Level 
	% 

Written exam


	% practical exam
	% 

course-work
	Teaching Block
	

	Mathematical and Numerical Methods
	MA5000
	30
	5
	60
	
	40
	1&2
	

	Mathematical Models and Computation 1
	MA5100
	30
	5
	
	
	100
	1&2
	

	Mathematical Analysis and Argument
	MA5200
	30
	5
	60
	
	40
	1&2
	

	Option modules
	
	
	
	
	
	
	
	Pre-requisites

	Probability Distributions and Statistical Modelling
	ST5000
	30
	5
	70
	
	30
	1&2
	MA4000
ST4000

	Networking and Operating Systems
	CI5220
	30
	5
	40
	
	60
	1&2
	MA4100

	Projects and their Management
	CI5410
	30
	5
	
	
	100
	1&2
	MA4100

	Progression to level 6 requires successful completion of 120 credits at level 5, which includes one option module. 
Students exiting the programme at this point who have successfully completed 120 credits at level 5 are eligible for the award of Diploma of Higher Education.




	Level 6

	Compulsory modules


	Module code
	Credit 

Value
	Level 
	% 

Written exam


	% practical exam
	% 

course-work
	Teaching Block
	

	Applications of Calculus
	MA6000
	30
	6
	60
	
	40
	1&2
	

	Mathematical Models and Computation 2
	MA6100
	30
	6
	
	
	100
	1&2
	

	Capstone modules
(one compulsory)
	
	
	
	
	
	
	
	Pre-requisites

	Mathematics Education Theory and Practice
	MA6400
	30
	6
	
	
	100
	1&2
	

	Project 
	MA6900
	30
	6
	
	30
	70
	1&2
	

	Option modules
	
	
	
	
	
	
	
	Pre-requisites

	Artificial Intelligence and Database Systems
	MA6200
	30
	6
	60
	
	40
	1&2
	MA4100

	Theoretical and Computational Fluid Dynamics
	MA6300
	30
	6
	60
	
	40
	1&2
	MA4100
MA5000

	Time Series Analysis and Further Inference
	ST6000
	30
	6
	60
	
	40
	1&2
	ST5000

	Operational Research and Mathematical Programming
	ST6200
	30
	6
	60
	
	40
	1&2
	MA4000
ST4000

	Internet Security
	CI6240
	30
	6
	50
	
	50
	1&2
	CI5210 or CI5220

	Internet Services and Protocols
	CI6250
	30
	6
	50
	
	50
	1&2
	CI5210 or CI5220

	Computer Vision, Graphics and Image Processing
	CI6260
	30
	6
	50
	
	50
	1&2
	MA4000
MA5100

	Level 6 requires the completion of the compulsory modules, including either the project module or maths education module, and one option module. 


F. Principles of Teaching, Learning and Assessment 

The learning and teaching strategies reflect the course aims and learning outcomes, student background, potential employer requirements and the need to develop a broad range of technical skills, with the ability to apply them appropriately.  The strategies ensure that students have a sound understanding of some important areas in mathematics and statistics and have acquired the transferable skills expected of modern-day undergraduates.

An aim of teaching mathematics is to illustrate its contribution to other disciplines and its applicability to a wide range of problems which is achieved by incorporating topical real life examples within lectures and assignments. Many such examples and topics for case studies and projects are informed by current research interests of staff including finance, physical modelling and health.

Contact time with students consists of lectures, tutorials, problem classes, practical or Peer Assisted Learning (PAL) sessions, dependent on individual module requirements. Generally, subject material and corresponding techniques are introduced in lectures; for the majority of modules practical activities are regarded as essential to the understanding of the material and the development of relevant skills.  Typically there is greater contact time at level 4 to provide initial academic support, leaving the remainder for self-directed or guided study time.  Students are encouraged to develop as independent learners as they progress through their degree course, so typically the contact reduces. 

StudySpace, the university’s learning management system, is used extensively in all modules as a means of dissemination of lecture notes, worksheets, assignments, reference materials, links, videos and lecturer annotated slides. In this way it acts as a repository for learning materials to be used by the students for independent study and, in some modules, for formative and summative tests and surveys.

Assessment is regarded as an integral part of our learning and teaching strategy, with ample opportunities given to students for formative assessment with rapid feedback. Often this is achieved using electronic support packages which generate a large pool of appropriate problems and give immediate feedback on performance or constructive hints if necessary. Students may repeat these as many times as they feel necessary until they are satisfied that they have mastered the skills and developed the confidence to perform well in summative assessments. This mode of study is introduced at the outset through MyMathLab which is associated with the core text for the calculus based modules. Other examples include formative exercises designed to develop logical reasoning and rigorous analysis where feedback provides students with guidance in developing skills which are both beneficial for future assessments and highly valued by employers.

In addition to online activities a wide range of other assessment mechanisms are used to ensure that students with different backgrounds and different strengths are not disadvantaged and to ensure that our students are capable of tackling many different types of problems. The methods of assessment have been selected so as to be most appropriate for the nature of the subject material, teaching style and learning outcomes in each module and the balance between the various assessment methods for each module reflects the specified learning outcomes.

In the final year every student undertakes a significant activity which draws on and enhances the skills and knowledge developed throughout the programme. Students have the opportunity to undertake either: 

· a 30 credit research project, which consolidates independent learning skills and typically provides an opportunity for practical application of their academic knowledge gained on the course;

· or studies in mathematical education which represent the culmination of the development of the students’ ability to communicate the knowledge they have gained and include service to the local community through voluntary participation in teaching activities in a network of neighbouring secondary schools and colleges.

In the programme as a whole, the following components are used in the assessment of the various modules:
-
Multiple choice or short answer questions: to assess competence in basic techniques and understanding of concepts

-
Long-answer structured questions in coursework assignments: to assess ability to apply learned techniques to solve simple to medium problems and which may include a limited investigative component

-
Long answer structured questions in end-of-module examinations: to assess overall breadth of knowledge and technical competence to provide concise and accurate solutions within restricted time

-
Practical exercises: to assess students’ understanding and technical competence

-
Group-based case studies: to assess ability to understand requirements, to provide solutions to realistic problems and to interact and work effectively with others as a contributing member of a team. The outcomes can be:

-
Written report, where the ability to communicate the relevant concepts, methods, results and conclusions effectively will be assessed.

-
Oral presentation, where the ability to summarise accurately and communicate clearly the key points from the work in a brief presentation will be assessed.

-
Poster presentation where information and results must be succinct and eye-catching.

-
Project: The individual project module represents an opportunity for students to draw together different aspects of their learning on the course and to apply the techniques learned in an extended study. As such the assessment here will place a greater emphasis on ability to plan work, manage time effectively, and research background information, culminating in a written report and interview. 

At the beginning of each academic year there is a school-wide meeting at which the delivery of material and assessments is planned with a full calendar being constructed. This ensures:

· that care is taken to avoid summative assessment bunching and thus student workloads are managed;

· synchronized and coherent delivery of material across the programme in a way that is visible both to staff and students, thus enabling assessments to draw on skills and knowledge from an appropriate variety of modules.

Students are expected to develop their skills, knowledge and understanding through independent and group learning, in the form of guided and self-directed study, and the exploration of the application of mathematics in the real world, throughout their course. For example basic teamworking, researching and (informal) communication skills are introduced and developed through ‘study groups’ in the first year tackling formative exercises together. In the second year all students explore group case studies for mathematical modelling requiring the collaborative investigation/solution of some real world problem as well as the production of written reports and oral or poster presentations – fostering the development of teamworking, research and (formal) communication skills. In the final year all students will be researching and presenting material – honing their research skills to explore and master complex new ideas and techniques and further developing their communication skills.
Students are also introduced to the professional environment surrounding their area of study at level 4 alongside considerations of ethical behaviour and responsibility. These themes are reinforced annually with professional development opportunities tailored for each programme level and delivered by Student Services Careers and Employability personnel.

G. Support for Students and their Learning

Students are supported by a highly qualified team of academic staff which includes individuals with the following roles:

· A Course Director to help students understand the programme structure 
· A Module Leader for each module 
· Personal Tutors to provide academic and personal support.

Additional support is provided by the following specialist staff:
· A placement tutor to give general advice on placements 

· Technical support to advise students on IT and the use of software 

· A designated programme administrator.
Matters outside the academic arena are supported by:

· Student support facilities that provide advice on issues such as finance, regulations, legal matters, accommodation, international student support etc. 

· Disabled student support 

· The Students’ Union 

· Careers and Employability Service.
The students are introduced to all these mechanisms during induction sessions at the beginning of each new academic year. It is here that the level 4 students first encounter the computer network, which includes their personal access to StudySpace and how to use it as a learning environment. They are also encouraged to make use of the substantial Study Skills Centre, an important resource that provides additional help across a range of academic skills.
Students are expected to be involved in the development of their programme. On an individual level they have meetings with their personal tutors at which they can discuss their academic progress, personal development and can seek advice on course and module choices in the light of their career aspirations. As a cohort, students can contribute to many aspects of programme evolution, for example by student representation on committees including Staff Student Consultative Committees as well as by their formal and informal feedback.
Students are assigned a member of the mathematics academic staff as Personal Tutor (PT) who they first meet in Induction Week for an introductory meeting where the PT contact is initiated and the following procedure introduced.

Level 4 [settling in and building confidence]

In the first year (level 4) PTs follow-up the Induction Week contact with a 1-to-1 meeting between weeks 1 and 3 in order to discuss any academic or pastoral issues that might have arisen during this important settling-in period. Within the same period, one of the core modules (MA4100) sets a tutor group assignment on a general subject-related topic, providing an opportunity for the PT to give feedback to his PT group during the first six weeks of term.

Thereafter, most modules provide regular formative assessments and/or tutorial exercises (such as those in AM4000) that students are expected to engage with. PTs monitor this engagement in partnership with the module team(s), bringing problems to the attention of the module team and giving feedback to students on their performance in 1-to-1 meetings before the winter vacation (approximately in weeks 6/7 and weeks 10-12), aiming to encourage students’ engagement with these activities.

After the vacation, PTs discuss module feedback with their tutees, encouraging them to act upon the feedback and highlighting for them how it feeds-forward into later assessments and modules, and outline the procedure for choosing option modules for level 5, explaining how their options feed into level 6 and beyond.

Subsequent PT meetings are motivated by continued monitoring of formative assessment in core modules and helping students to begin preparing for exams (often their first exam experience in HE) by providing support and signposting appropriate sessions in study skills centres.
Level 5 [‘stepping it up’ and broadening horizons]

In the second year the focus of the PT system is to encourage students to begin looking forwards, toward some form of academically-relevant placement activity, perhaps as a full-scale Industrial Placement in year 3, or as some form of identifiable engagement with industry, such as a relevant short-term placement, summer work or a subject-relevant internship.

All students receive information from the Faculty and University Placement teams on the process and opportunities before the winter vacation. The PT highlights the importance of students engaging with this in their “welcome back” induction meeting in week 1, together with an explanation of how level 5 modules contribute to degree classification, how options can be chosen to suit particular career paths and any other differences in course structure and assessment procedures between level 4 and level 5.

During the second teaching block PTs provide tutees with updates of activities from the Faculty and central placement teams, as well as signposting central careers events, including cv-writing workshops.
Level 6 [maximising success and moving on]

In the final year the focus shifts to graduation and employability. In the first weeks of term the PT’s role is to welcome students back, encourage them to reflect on their progress and module feedback, and plan to make the most of their final year. Throughout level 6, the university Careers Service provides activities which the PT signposts for students.

After the winter vacation the PT meets with their tutees to discuss the opportunities for graduate study and employment and provide contact details for employers’ reference requests.
H. Ensuring and Enhancing the Quality of the Course

The University has several methods for evaluating and improving the quality and standards of its provision.  These include:

· External examiners

· Boards of study with student representation

· Annual review and development

· Periodic review undertaken at the subject level

· Student evaluation

· Moderation policies

I. Employability Statement 

Mathematics and computing qualifications are among the most versatile and enable graduates to find employment in a wide spectrum of careers ranging from banking and insurance through modelling large scale industrial problems to education and cutting edge research at the forefront of science and technology. Recent graduates found employment with large organisations such as GlaxoSmithKline, Axa Investments, Goldman Sachs, Office for National Statistics, KIA Motors, the National Health Service as well as a host of smaller companies. Of course many graduates have pursued postgraduate study at institutions such as LSE, UCL, Southampton and Cambridge among others as well as at Kingston.
Our curriculum is largely applied in nature with many case studies chosen for their topicality and relevance to industry such as the spread of a contagious disease, measuring air quality, and stock market volatility. Working on such case studies, typically in teams, gives students experience of applying their mathematical techniques and computing skills to the analysis of open-ended problems with complex solutions, and presenting their findings, including any limitations or uncertainty, in a professional manner. This mirrors the experience of mathematicians working in industry and commerce. To further set the material in context as well as inspire our students, practitioners from industry are invited to give guest lectures. Throughout the course students develop communication and interpersonal skills, learn time management and the value of prioritising and planning by involvement in the learning activities outlined in section F.

In preparation for their future employment we make extensive use of industry standard software such as Matlab, Maple and SAS throughout the course, and the level 5 & 6 options give students the opportunity to specialise in networking and security, data modelling and AI, or CFD, which have distinct career and postgraduate study paths, or to continue with a broad-based education in mathematics and statistics. 
All of our students are encouraged to make use of the opportunity to enhance their learning and personal development by undertaking an industrial placement in the third year of their programme. All placements are vetted to ensure that they provide a relevant experience in which students can apply their learning. All placement students in the faculty receive comprehensive support from the faculty’s Placement Team and Employability Coordinator in securing a position and while in the workplace, although ultimately the responsibility for the placement remains with the student.   A small number of students take advantage of the opportunity for an exchange visit in which part of the course is studied at a university in another country, typically the USA or Europe. This broadens the cultural experience and enhances the personal development in ways that are particularly valuable in today’s multinational employment market. Students also gain employability skills through participation in the Faculty annual monitoring process (e.g. as student representatives on the Staff Student Consultative Committee, Faculty Forum, Board of Study and Faculty Board), through volunteering, which the University and KUSU facilitates, and as Student Ambassadors, where mathematics students have been excellent ambassadors for our courses at Open Days, Enrolment and Induction events.
The School maintains links with the Institute of Mathematics and its Applications, the British Computer Society and the Royal Statistical Society, and we encourage our students to become members of these bodies to assist with their continuing professional development throughout their careers. Our students are invited to attend the RSS “Schools Lecture”, which we host annually with help from our Student Ambassadors. This brings A-Level students from local schools into the faculty for a taste of the university environment and an academic lecture on a popular statistics topic that is designed by the RSS to highlight the wide range of careers open to statisticians.

Finally, the level 6 capstone module choice is between project and mathematics education modules, both of which draw-together the academic strands of the course and enhance students’ employability skills but in different ways, giving them an insight into what mathematicians do in employment.
Typically the project involves the application of mathematics and/or statistics within a computing context, investigating a real-world topic, stemming from or guided by the supervisor’s research interests. This could include statistical language modelling, sports performance statistics, discrete or continuous models of traffic flow, data mining in large datasets, weather prediction or fluid dynamics with an engineering or geophysical application. Undertaking the project gives the student a taste of independent research, albeit supported by their supervisor, as they explore the real-world situation and develop the necessary mathematical skills required to investigate it.
The education module enhances students’ research and presentation skills as they investigate educational theories and legislation, and also gives them direct experience of teaching mathematics in the classroom.

When choosing between the project and mathematics education modules, students are guided in which of these alternatives best suits their career aspirations by their Course Director and Personal Tutor when they make their level 6 option choices.
J. Approved Variants from the UMS/PCF

None.
K. Other sources of information that you may wish to consult

The subject benchmark statements for Mathematics, Statistics and Operational Research and Computing may be found at:

http://www.qaa.ac.uk/Publications/InformationAndGuidance/Pages/Subject-benchmark-statement-Mathematics-statistics-and-operational-research.aspx
and 
http://www.qaa.ac.uk/Publications/InformationAndGuidance/Pages/Subject-benchmark-statement-Computing.aspx
(These explain the core competencies required for graduates from honours degree courses in mathematical and computing subjects.)

The Unistats website summarises the results of an annual survey of final students giving feedback on their courses:

http://unistats.direct.gov.uk/ 

The latest details on this course (and links to supporting information on the university) may be found at http://www.kingston.ac.uk/courses/  and specifically (for 2013)

http://www.kingston.ac.uk/courses/find-a-course/undergraduate-2013/subject-areas/369-mathematics-and-statistics/ 

Development of Programme Learning Outcomes in Modules

This map identifies where the programme learning outcomes are assessed across the modules for this programme.

	
	
	
	Level 4
	Level 5
	Level 6

	
	Module Code
	
	MA4000
	MA4100
	ST4000
	AM4000
	MA5000
	MA5100
	MA5200
	CI5220
	CI5410
	ST5000
	MA6000
	MA6100
	MA6200
	MA6300
	MA6400¹
	MA6900¹
	ST6000
	ST6200
	CI6240
	CI6250
	CI6260

	Programme Learning Outcomes
	Knowledge & Understanding
	A1
	SF
	SF
	SF
	SF
	SF
	SF
	SF
	
	
	SF
	SF
	SF
	SF
	SF
	SF
	SF
	SF
	SF
	S
	
	S

	
	
	A2
	
	SF
	
	
	S
	SF
	S
	S
	S
	S
	S
	SF
	S
	S
	S
	S
	S
	SF
	S
	S
	S

	
	
	A3
	
	S
	
	
	
	S
	
	
	S
	
	
	S
	
	
	
	S
	
	
	
	S
	S

	
	Intellectual Skills
	B1
	SF
	SF
	SF
	SF
	SF
	SF
	SF
	S
	S
	SF
	SF
	SF
	SF
	SF
	SF
	SF
	SF
	SF
	S
	S
	S

	
	
	B2
	SF
	SF
	SF
	SF
	SF
	SF
	SF
	
	
	SF
	SF
	SF
	SF
	SF
	SF
	SF
	SF
	SF
	S
	
	S

	
	
	B3
	SF
	SF
	SF
	SF
	SF
	SF
	SF
	
	
	SF
	SF
	SF
	SF
	SF
	SF
	SF
	SF
	SF
	
	
	

	
	
	B4
	F
	S
	F
	F
	F
	SF
	SF
	S
	S
	F
	SF
	SF
	
	
	SF
	SF
	
	SF
	S
	S
	S

	
	Practical Skills
	C1
	
	SF
	SF
	SF
	SF
	SF
	
	S
	S
	SF
	SF
	SF
	SF
	S
	
	SF
	
	SF
	S
	S
	S

	
	
	C2
	
	SF
	
	
	
	SF
	
	
	
	
	
	SF
	S
	S
	
	
	
	
	
	
	S

	
	
	C3
	
	SF
	
	
	
	SF
	
	SF
	SF
	
	
	S
	
	
	
	S
	
	
	S
	S
	

	
	Self Awareness Skills
	AK1
	F
	F
	F
	F
	F
	SF
	F
	
	S
	F
	SF
	SF
	F
	F
	SF
	SF
	F
	F
	
	S
	

	
	
	AK2
	F
	F
	F
	F
	F
	F
	F
	
	F
	F
	SF
	F
	
	
	SF
	SF
	F
	F
	F
	S
	F

	
	
	AK3
	F
	
	
	
	F
	SF
	F
	F
	F
	F
	SF
	F
	F
	F
	SF
	SF
	F
	F
	F
	S
	F

	
	
	AK4
	
	
	
	
	
	SF
	F
	F
	F
	F
	SF
	
	S
	S
	SF
	SF
	SF
	SF
	F
	S
	F

	
	Communication Skills
	BK1
	
	SF
	F
	SF
	SF
	SF
	SF
	S
	F
	SF
	SF
	S
	S
	S
	SF
	SF
	
	
	S
	S
	S

	
	
	BK2
	
	SF
	
	SF
	
	S
	SF
	SF
	SF
	
	SF
	S
	S
	S
	SF
	SF
	
	
	S
	S
	

	
	
	BK3
	
	F
	
	
	
	SF
	F
	
	SF
	F
	
	
	
	
	SF
	SF
	
	
	
	
	

	
	Interpersonal skills
	CK1
	
	SF
	
	F
	
	S
	F
	
	S
	F
	F
	S
	
	
	SF
	F
	
	
	
	
	

	
	
	CK2
	
	F
	
	F
	F
	
	F
	F
	F
	F
	F
	
	S
	
	SF
	SF
	
	
	
	
	

	
	
	CK3
	
	F
	F
	F
	
	F
	F
	
	SF
	F
	F
	F
	
	
	SF
	F
	
	
	
	
	

	
	
	CK4
	
	F
	F
	F
	F
	SF
	F
	
	F
	
	SF
	SF
	SF
	SF
	SF
	SF
	F
	F
	
	
	

	
	
	CK5
	
	SF
	
	
	
	
	
	
	F
	
	
	
	
	
	SF
	SF
	
	
	
	
	

	
	Research and Information Literacy Skills
	DK1
	
	SF
	
	SF
	SF
	S
	SF
	
	S
	
	SF
	S
	S
	S
	SF
	SF
	
	
	S
	S
	S

	
	
	DK2
	
	SF
	F
	F
	SF
	S
	SF
	
	S
	F
	SF
	S
	S
	S
	SF
	SF
	SF
	
	S
	S
	S

	
	
	DK3
	
	SF
	
	
	
	S
	
	
	SF
	
	
	S
	S
	S
	SF
	SF
	F
	
	S
	
	

	
	
	DK4
	
	SF
	
	
	
	S
	S
	S
	S
	
	
	S
	S
	S
	SF
	SF
	
	SF
	S
	S
	S

	
	
	DK5
	
	S
	SF
	
	SF
	S
	SF
	SF
	S
	SF
	F
	S
	S
	S
	SF
	SF
	SF
	SF
	S
	S
	S

	
	Numeracy Skills
	EK1
	
	SF
	
	
	
	S
	
	S
	S
	
	SF
	S
	S
	
	
	SF
	
	
	
	S
	

	
	
	EK2
	
	SF
	SF
	SF
	
	S
	
	S
	S
	
	S
	S
	S
	S
	
	SF
	
	
	
	S
	

	
	
	EK3
	
	SF
	SF
	SF
	
	S
	
	S
	S
	SF
	S
	S
	S
	S
	
	SF
	SF
	SF
	S
	S
	S

	
	
	EK4
	
	F
	F
	SF
	
	
	
	
	S
	SF
	F
	
	S
	
	
	SF
	SF
	
	S
	S
	S

	
	Management & Leadership Skills
	FK1
	
	SF
	SF
	SF
	
	S
	SF
	F
	S
	F
	S
	S
	S
	S
	SF
	SF
	
	S
	S
	S
	S

	
	
	FK2
	
	F
	F
	F
	
	F
	
	F
	S
	
	F
	F
	F
	F
	SF
	SF
	
	S
	S
	S
	S

	
	
	FK3
	
	SF
	F
	F
	
	S
	SF
	
	S
	F
	S
	S
	S
	S
	SF
	SF
	
	
	
	S
	

	
	
	FK4
	
	F
	
	
	
	S
	
	
	S
	
	S
	S
	
	
	SF
	
	
	F
	
	
	

	
	Creativity and Problem Solving Skills 
	GK1
	
	F
	SF
	SF
	SF
	S
	SF
	
	S
	SF
	S
	S
	S
	S
	SF
	SF
	
	SF
	S
	S
	S

	
	
	GK2
	
	F
	SF
	SF
	SF
	S
	SF
	
	S
	SF
	S
	S
	S
	S
	
	SF
	SF
	SF
	S
	S
	S


S 
indicates where a summative assessment occurs.  

F
where formative assessment/feedback occurs.  
Option (elective) modules are marked in italics.

Indicative Module Assessment Map

This map identifies the elements of assessment for each module.
	Module
	Coursework 1
	Coursework 2
	Examination/Coursework 3

	Level 
	Module Name
	Module code
	Credit value
	Core/

option
	Type of coursework
	Word Length
	Weighting %
	S/F*
	Type of coursework
	Word Length
	Weighting %
	S/F*
	Written/

practical
	Duration/Length
	Weighting %
	S/F*

	4
	Introduction to Mathematical Methods and Structures
	MA4000
	30
	C
	Individual assignment
	2000¹
	10
	Both
	Portfolio of individual coursework
	
	30
	Both
	Written Exam
	3 hours
	60
	S

	4
	Introduction to Computational Mathematics
	MA4100
	30
	C
	Group assignment
	2000¹
	20
	Both
	Portfolio of individual coursework
	
	40
	Both
	Group assignment
	2000
	40
	S

	4
	Introduction to Probability and Statistics
	ST4000
	30
	C
	Individual assignment
	2000¹
	15
	Both
	Portfolio of individual coursework
	
	15
	Both
	Written Exam
	3 hours
	70
	S

	4
	Applications of Mathematics:  Finance and Investment
	AM4000
	30
	C
	In-class test 
	
	10%
	Both
	Portfolio of individual coursework
	
	20%
	Both
	Written exam
	3 hours
	70%
	S

	5
	Mathematical and Numerical Methods
	MA5000
	30
	C
	Individual assignment
	Online
	15
	Both
	Individual assignment
	2000¹
	25
	Both
	Written Exam
	3 hours
	60
	S

	5
	Mathematical Models and Computation 1
	MA5100
	30
	C
	Group assignment
	2000
	30
	S
	Portfolio of individual coursework
	
	40
	Both
	Group assignment
	3000
	30
	S

	5
	Mathematical Analysis and Argument
	MA5200
	30
	C
	Portfolio of individual coursework
	
	40
	Both
	
	
	
	
	Written Exam
	3 hours
	60
	S

	5
	Probability and Statistics II
	ST5000
	30
	C
	In class tests
	
	30
	S
	
	
	70
	S
	In class tests
	
	30
	S

	5
	Networking & Operating Systems
	CI5220
	30
	O 
	Individual assignment
	
	60
	S
	
	
	
	
	Written Exam
	3 hours
	40
	S

	5
	Projects & their Management
	CI5410
	30
	O 
	
	
	100
	
	
	
	
	
	
	
	
	

	6
	Applications of Calculus
	MA6000
	30
	C
	Individual assignment
	2000¹
	20
	Both
	Individual assignment
	2000¹
	20
	Both
	Written Exam
	3 hours
	60
	S

	6
	Mathematical Models and Computation 2
	MA6100
	30
	C
	Group assignment
	2000
	20
	S
	Portfolio of individual coursework
	
	60
	Both
	Group assignment
	2000
	20
	S

	6
	Artificial Intelligence and Database Systems
	MA6200
	30
	O
	Individual coursework
	2000
	20
	S
	Individual coursework
	2000
report + code
	20
	S
	Exam
	3 hours
	60
	S

	6
	Theoretical and Computational Fluid Dynamics
	MA6300
	30
	O
	Individual coursework
	4 A4 pages
	20
	S
	Individual coursework
	2000
report + code
	20
	S
	Exam
	3 hours
	60
	S

	6
	Mathematics Education Theory and Practice
	MA6400
	30
	C²
	Portfolio of individual coursework
	
	100
	Both
	
	
	
	
	
	
	
	

	6
	(Individual) Project
	MA6900
	30
	C²
	Portfolio submission
	10000
	70
	Both
	
	
	
	
	Practical Exam (viva/ poster)
	1 hour (total)
	30
	Both

	6
	Time Series Analysis and Further Inference
	ST6000
	30
	O
	In-class test
	
	20
	Both
	In-class test
	
	20
	Both
	Written Exam
	3 hours
	60
	S

	6
	Operational Research and Mathematical Programming
	ST6200
	30
	O
	Portfolio of individual coursework
	
	20
	Both
	Assignment
	2000
	20
	Both
	Written Exam
	3 hours
	60
	S

	6
	Internet Security
	CI6240
	30
	O 
	
	
	50
	
	
	
	50
	
	
	
	
	

	
	Internet Services and Protocols
	CI6250
	30
	O
	Assignment
	
	25
	S
	Assignment
	
	25
	S
	Written Exam
	2 hours
	50
	S

	6
	Computer Vision, Graphics & Image Processing
	CI6260
	30
	O 
	
	
	50
	
	
	
	50
	
	
	
	
	


¹ Lengths of mathematics assignments do not map easily into word lengths, but 500 words is approximately one A4 page of single-spaced text.
² One of MA6400 or MA6900 is a compulsory project/capstone module.
Technical Annex

	Final Award(s):


	BSc (Hons) Computational Mathematics

	Intermediate Award(s):


	Cert HE,  Dip HE

	Minimum period of registration:
	3 years

	Maximum period of registration:
	9 years for full-time award, 10 years for sandwich award

	FHEQ Level for the Final Award:
	6

	QAA Subject Benchmark:
	Computing (2007)
Mathematics, Statistics and Operational Research (2007)

	Modes of Delivery:
	Full-time, part-time

	Language of Delivery:
	English

	Faculty:
	Science Engineering and Computing

	School:
	Mathematics

	JACS code:
	G100 

	UCAS Code:
	G1G4

	Course Code:
	

	Route Code:
	NFCMA, NWCMA

	
	


BSc (HONOURS) COMPUTATIONAL MATHEMATICS







NFCMA
	LEVEL 4
	LEVEL 5
	OPTIONAL
	LEVEL 6

	Introduction to Mathematical Methods and Structures

MA4000
	Mathematical and Numerical Methods

MA5000
	Industrial Placement Year
	Applications of Calculus: Partial Differential Equations and Optimisation

MA6000

	Introduction to Computational Mathematics

MA4100
	Mathematical Models and Computation 1
MA5100
	
	Mathematical Models and Computation 2
MA6100

	Introduction to Probability and Statistics

ST4000


	Mathematical Analysis and Argument
MA5200
	
	Project MA6900 or Mathematics Education Theory and Practice MA6400

	Applications of Mathematics in Finance and Investment

AM4000


	Option 5
	
	Option 6

	
	Option 5

ST5000
Probability Distributions and Statistical Modelling

CI5220
Networking and Operating Systems

CI5410
Projects and their Management
	
	Option 6

MA6200
Artificial Intelligence and Database Systems

MA6300
Theoretical and Computational Fluid Dynamics

ST6200
Operational Research and Mathematical Programming
ST6000
Time Series Analysis and Further Inference ST5000
CI6240
Internet Security CI5220
CI6250
Internet Services and Protocols CI5220
CI6260
Computer Vision, Graphics and Image Processing
	
	


ST5000 etc. denotes a pre-requisite module in “Option 6”.
BSc (Hons) Computational Mathematics
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