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1.
Aims of the programme:

The Engineering Doctorate in Systems Engineering aims to develop a thorough knowledge of the principles and techniques required for the application of the systems approach to multi-disciplinary and complex engineering problems.

The programme:

· Provides opportunities for study in key engineering topics through group and individual learning

· Permits students to study relevant specialist material at several collaborating Universities

· Permits students to study specialist material that is the result of recent research

· Provides the opportunity to undertake an advanced project in association with the systems research groups at Loughborough or in industry

· Provides the opportunity to undertake a long term research project or group of allied projects in association with an industrial partner

2.
Relevant subject benchmark statements and other external and internal reference points used to inform programme outcomes:

The programme is assessed by the EPSRC from an Annual Report and an Audit undertaken every 4 to 5 years.
3.
Intended Learning Outcomes

Knowledge and Understanding:
On successful completion of this programme, students should be able to demonstrate a knowledge and understanding of:

(1) Appropriate mathematical methods

(2) Appropriate principles of engineering science

(3) Appropriate principles of Information Technology and Communications

(4) Appropriate and relevant codes of practice and regulatory frameworks

(5) Appropriate and relevant safe working practices

Teaching, learning and assessment strategies to enable outcomes to be achieved and demonstrated:

Learning and Teaching Methods:

Knowledge and understanding are acquired continually throughout the programme from a combination of lectures, timetabled and ad hoc tutorials, problem solving classes, laboratory exercises, coursework exercises and self-study of pre-delivered resources. All elements are developed and reinforced throughout the programme but particularly through project work.

Throughout the programme students are encouraged to undertake independent research both to supplement and consolidate what is being taught and to broaden their individual knowledge and understanding of the subject.

Assessment:

Knowledge and understanding are tested and assessed during the programme using a combination of unseen written examinations, open-book written examinations based on laboratory or coursework exercises, viva-voce examinations on project work, computer aided assessments, unseen coursework tests, open-book coursework tests, coursework assignments, design studies, essays and reports, laboratory logbooks, laboratory formal reports, project reports and/or papers, project logbooks, oral and visual presentations.

Skills and other attributes:

a. Subject-specific cognitive skills:
On successful completion of this programme, students should be able to:

(6) Select and apply appropriate mathematical and/or computer based methods for modelling and analysing practical and hypothetical engineering problems

(7) Model and analyse engineering systems, processes, components and products

(8) Develop systems engineering solutions to practical problems

(9) Integrate, evaluate and use information, data and ideas from a wide range of sources

(10) Develop new systems, processes, components or products by integrating ideas from a wide range of sources

Teaching, learning and assessment strategies to enable outcomes to be achieved and demonstrated:

Learning and Teaching Methods:

Knowledge and understanding are acquired continually throughout the programme from a combination of lectures, timetabled and ad hoc tutorials, problem solving classes, laboratory exercises, coursework exercises and self-study of pre-delivered resources. All elements are developed and reinforced throughout the programme but particularly through project work.

Throughout the programme students are encouraged to undertake independent research both to supplement and consolidate what is being taught and to broaden their individual knowledge and understanding of the subject.

Assessment:

Knowledge and understanding are tested and assessed during the programme using a combination of unseen written examinations, open-book written examinations based on laboratory or coursework exercises, viva-voce examinations on project work, computer aided assessments, unseen coursework tests, open-book coursework tests, coursework assignments, design studies, essays and reports, laboratory logbooks, laboratory formal reports, project reports and/or papers, project logbooks, oral and visual presentations.

b. Subject-specific practical skills:

On successful completion of this programme, students should be able to:

(11) Use appropriate mathematical methods for modelling and analysing engineering problems relevant to complex systems

(12) Use relevant test and measurement equipment

(13) Plan and execute safely experimental laboratory work

(14) Use computational tools and packages (including programming languages where appropriate)

(15) Design systems, components or processes

(16) Undertake testing of design ideas in the laboratory or by simulation, and analyse and critically evaluate the results

(17) Search for and retrieve information, ideas and data from a variety of sources

(18) Manage a project and apply appropriate processes

(19) Produce technical reports, papers, diagrams and drawings

Teaching, learning and assessment strategies to enable outcomes to be achieved and demonstrated:

Learning and Teaching Methods:

Practical skills are acquired continually throughout the programme from a combination of problem solving classes and laboratory exercises. All elements are developed and reinforced throughout the programme, particularly through project work.

Assessment:

Practical skills are tested and assessed throughout the programme using a combination of coursework assignments, design studies, laboratory logbooks, project reports and/or papers, project logbooks and work placement reports.

c. Key/transferable skills:

On successful completion of this programme, students should be able to:

(20) Manipulate, sort and present data in a variety of ways

(21) Use scientific evidence based methods in the solution of problems

(22) Use information and communications technology

(23) Be creative and innovative in problem solving

(24) Work with limited or contradictory information

(25) Communicate effectively orally, visually and in writing

(26) Learn effectively, independently and continuously in a variety of environments

(27) Manage time and resources

(28) Work effectively as part of a team

Teaching, learning and assessment strategies to enable outcomes to be achieved and demonstrated:
Learning and Teaching Methods:

Key and transferable skills are acquired continually throughout the programme from a combination of lectures, problem solving classes, laboratory exercises, coursework exercises and self-study of pre-delivered resources. All elements are developed and reinforced throughout the programme, particularly through project work.

Assessment:

Key and transferable skills are tested and assessed throughout the programme using a combination of unseen written examinations, open-book written examinations based on laboratory exercises, viva-voce examinations on project work, coursework assignments, design studies, essays and reports, laboratory logbooks, laboratory formal reports, project reports and/or papers, project logbooks, oral and visual presentations.
4.
Programme structures and requirements , levels, modules, credits and awards:

The requirements of the EngD are met primarily through research project work. Research Engineers are expected to spend a large proportion (typically 70-80%) of their time at the premises of their collaborating company, depending on the nature of the project. To support the Research Engineers, a combination of core training in systems engineering and individually tailored specialist modules are provided. The core training includes key aspects of engineering management, partly to support the research activity, partly to provide competencies for the Research Engineers' future careers in industry.
The taught component is assessed and forms an integral part of the degree. Participants are required to attend for two semester-long periods, during which the core training modules will be taught. The specialist modules are available at most of the universities in the consortium, and will be chosen in discussion with each Research Engineer's supervisors to suit individual requirements and confirmed by the EngD's Research and Training Panel. The taught component should be completed within the first two years of the programme but the possibility exists to complete it within the first academic year. Core and specialist modules may normally be taken in any order subject to local prerequisite requirements.
The taught component is divided into teaching units, called modules, classes or units, which are each assigned a credit weighting. Credit weightings of 10, 12, 15, 20 and 60 are used in the programme. A typical 15-credit postgraduate module requires approximately 150 hours of student effort, which typically includes 20-30 hours of formal teaching and laboratory work. Modules are delivered in three ways;

· Block taught modules are delivered in their entirety in a one or two week period.

· Conventionally taught modules are delivered typically for two or three hours per week over a whole semester.

· Distance learning modules are delivered remotely. Material may be distributed in paper form but more often electronically via the internet, e-mail or compact disc.

To complete the taught component Research Engineers must accumulate a total of 180 credits.

5.
Criteria for admission to the programme:

The EngD programme in Systems Engineering at Loughborough is open to graduates in any appropriate branch of engineering provided that they are articulate, well qualified and highly motivated. The usual EPSRC eligibility requirements apply.

The minimum entry qualification is a 2.1 Honours degree or equivalent. A lower qualification is acceptable if supplemented with an appropriate postgraduate (MSc) qualification and/or substantial industrial experience.
6.
Information about assessment regulations:

After four years of study the EngD is assessed by means of a thesis. The thesis is built up over the period of registration and covers the key requirements for a doctoral degree. Candidates are also expected to satisfy the requirements of the taught modules, taken from the University’s postgraduate programmes.

The EngD thesis is subject to an oral defence by a small panel of examiners appointed by the University.
Candidates who have successfully completed the taught component but are unable to continue with the EngD programme may qualify for the award of MSc in Advanced Systems Engineering. To be eligible for the award of MSc candidates must have, over a period of not more than eight years, studied modules with a total weight of 180 credits and achieved at least 50% in modules totalling 150 credits and not less than 40% in the remaining modules.

All candidates must achieve the minimum requirements set out in the University’s Senate Regulation XXI.

For full details of the requirements for progression and award refer to the programme regulations.

7.
Indicators of quality:

The Programme is funded by the Engineering and Physical Sciences Research Council (EPSRC).

8.
Particular support for learning:

Library:

http://www.lboro.ac.uk/library/
The University Library provides advanced support for student learning in a purpose-built building and electronically via the web. It is open for upwards of 80 hours per week during semester and holds a stock of more than half a million volumes and an extensive serials collection. Numerous PC workstations (100+), networked printing facilities and self-service photocopiers are also available. The Library is designated EDC (European Documentation Centre). The Library catalogue is available on-line, as are electronic versions of reading lists. Over 180 subject-specific electronic databases can be accessed by users both on campus and elsewhere. The Library organises induction sessions for first year students and librarians can provide flexible training for students and researchers throughout their time at Loughborough. User support is also available from the Library information desks, via printed and online guides and through a series of ‘Lunchtime in the Library’ and other training sessions. There are a variety of study environments in the Library, including individual and group study desks, private carrels and group study rooms.

Computing Services:

http://www.lboro.ac.uk/computing/index.html
Computing Services provides the University IT facilities and infrastructure. General purpose computer resources across campus are open 24 hours and more specialist computer laboratories are provided I partnership with departments. Students in halls of residence are supported in connecting their computers to the high speed network. The University’s virtual learning environment “LEARN” provides on and off campus access to web-based teaching materials provided by lecturing staff.

Professional Development:

http://www.lboro.ac.uk/service/pd
Professional Development provides continuing professional development and support in teaching and a wide range of other areas. 
A variety of courses are available for Research Engineers including workshops tailored to the needs of EngD Programmes.

Sponsorship:
Every Research Engineer must be sponsored by one of the Centre’s industrial partners. The industrial partner puts forward the project for which they wish to enrol a student. Qualifying Research Engineers receive a stipend and an annual supplement from the sponsoring company.
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