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	1
	Programme Title
	Industrial Doctorate in Machining Science

	2
	Programme Code
	MECR06

	3
	JACS Code (if applicable)
	Not applicable

	4
	Level of Study
	Postgraduate

	5
	Final Qualification
	Engineering Doctorate (EngD)

	6
	Intermediate Qualification(s)
	MPhil, Postgraduate Diploma

	7
	Teaching Institution (if not Sheffield)
	Not applicable

	8
	Faculty
	Engineering

	9
	Home Department
	AMRC

	10
	Other Department(s) involved in teaching the programme
	Core modules: Graduate School (Research Training Programme), all Faculty of Engineering departments.

	11
	Mode(s) of Attendance
	Full-time

	12
	Duration of the Programme
	4 years

	13
	Accrediting Professional or Statutory Body (if applicable)
	Engineering Council (the EPSRC is currently working with the Engineering Council regarding EngD programmes becoming registered and a fast track route to Chartership, once this agreement is in place the proposed programme would seek registration.)

	14
	Date of production/revision
	June 2011


15. Background to the programme and subject area

	The AMRC and Department of Mechanical Engineering were recently successful in receiving funding from the EPSRC to create an Industrial Doctorate Centre in Machining Science. This programme aims to provide Research Engineers (Engineering Doctorates) with skills and expertise at the forefront of knowledge in machining science. These individuals will enable UK industry to develop and maintain a world-leading capability in high value manufacturing sectors that involve machining processes. Furthermore the unique training experience that is provided will enable the Research Engineers to foster a stronger collaboration between the UK’s fundamental engineering science research, and the manufacturing engineering community.

Machining, in particular metal removal processes, are sometimes perceived as a ‘traditional’ manufacturing process that have been evolving for many decades and rely upon mature technology. However, this view is short-sighted as it fails to consider the significant developments in engineering science that have taken place over the past few decades and the impact that they can make to step-changes in machining performance. A failure to successfully translate these technology developments into machining applications would hinder the future competitiveness of the UK manufacturing sector.

This programme will address this central vision by combining the world class research in the Faculty of Engineering at the University of Sheffield, with the well proven and unique industry-facing activities at the University of Sheffield Advanced Manufacturing Research Centre with Boeing (AMRC).


16. Programme aims
	The University's Mission is to provide students from a wide variety of educational and social backgrounds with high quality education in a research-led environment using staff working at the frontiers of academic enquiry. Both the Department of Mechanical Engineering and the AMRC implement this through their strong commitment to both teaching and research. It also aims to engender in its students a commitment to future self-learning and social responsibility.
The programme aims to:

· provide a four year research degree in Machining Science that allows students to undertake a doctoral level research project in an industrial context
· develop in students an independence of thought, intellectual curiosity and critical approach to evidence, theories and concepts
· provide a broad understanding of the industrial context within which research is undertaken, and impart the ability to translate results back into a format appropriate to industry
· provide teaching that is informed and invigorated by the research and scholarship of its staff and alert to the benefits of student-centred learning
· provide advanced understanding and critical knowledge in selected areas of engineering appropriate to the programme

· provide general transferable lifetime skills

· assess students over a range of skills and identify and support academic excellence.


17. Programme learning outcomes

	Knowledge and understanding: By graduation students will have:

	K1
	advanced knowledge and understanding of the concepts, theories and principles in areas of machining science appropriate to the EngD research theme

	K2
	an understanding of how advanced analytical methods are used in machining science appropriate to the EngD research theme

	K3
	critical knowledge of areas of machining science appropriate to the EngD research theme

	K4
	a broad understanding of approaches to research in machining science

	K5
	a broad understanding of the social and commercial context within which research is undertaken


	Skills and other attributes: By graduation students will be able to:

	S1
	demonstrate skills in the acquisition, use and critical evaluation of subject-related information

	S2
	conduct a EngD level research investigation taking account key technical considerations, but also where appropriate include environmental, ethical, and commercial aspects

	S3
	use engineering science, mathematics and information technology to analyse and solve engineering problems

	S4
	display creativity and innovation in solving unfamiliar problems

	S5
	communicate at a professional level, orally and in writing

	S6
	to undertake state of the art research in conjunction with industry

	S7
	understand the application of research within an industrial context

	S8
	exercise independent thought and judgement


NB: 
Diploma students will have developed those learning outcomes associated with the acquisition of 120 credits selected in accordance with the programme regulations.
18. Teaching, learning and assessment

	Development of the learning outcomes is promoted through the following teaching and learning methods:

The following are the main teaching and learning methods used:

· Supervisory Meetings – this is the principal means of steering the academic research undertaken. Students will meet regularly (weekly or bi-weekly given the nature of the programme) with their supervisory team, and will receive guidance on both academic direction as well as industrial context.
· EngD Research Project – this is the main research project undertaken, and provides the students with an opportunity to undertake an individual piece of research work at the frontiers of machining science. This work will be guided by the supervisory meetings (see above), but a key aspect of it will involve students becoming an expert in their topic via review and critique of existing literature, and through the analysis of their own project work.
As detailed in the Programme Regulations document, the first year of the programme includes taught and project elements designed to provide a scientific foundation for the students before they move onto conduct their main research project. The following are the main learning and teaching methods employed in this part of the programme:
· Lectures - the principal means of transmitting taught academic material and analysis techniques. Most lecture courses provide tutorial sheets to enable students to develop their understanding of the subject matter and methods during their private-study.
· Tutorials and Example Classes - these may be small group or up to class sized tutorials and are a main source of providing help to students to resolve problems in their understanding of course material.
· Coursework Assignments, Oral and Poster Presentations - a number of modules have coursework assignments that require students to seek additional information and work on their own, or sometimes in small groups. They are designed to enable students to develop and show their understanding of the content of the module. Oral and poster presentations are often included as part of coursework assignments to provide opportunities for developing these essential skills.
· Mini-Research Project - This is one of three short research projects undertaken by students in their first year, and used as an exercise determine the specific EngD research area. These three projects together also account for more than half of the overall credits required to progress beyond the first year of the programme. It is conducted under the guidance of the student’s supervisory team and provides an excellent opportunity for the student to pull together every aspect of their development during the first year of the programme.
The following are the main assessment methods used for the programme:

· EngD Thesis & Viva – Students will produce a thesis at the end of the programme, and this will be used to assess their individual contribution within their nominated research area. Assessment will be undertaken through a standard viva procedure (see Section 21).
· MPhil Report & Viva – Students will produce an MPhil transfer report in order to upgrade their registration to EngD. This will be assessed for individual contribution and future research plans by an internal examiner.
The taught and project aspects undertaken in Year 1 will also include the following assessment methods:
· Written Examinations - these are typically 2 hours in duration. Many modules use this as the only or major assessment method.

· Coursework Assignments, Oral and Poster Presentations - coursework assignments are used in a number of modules to assess the understanding of the module. Assignments are mainly undertaken on an individual basis but are sometimes carried out in small groups.  Some assignments use oral and poster presentations in order to assess the development of presentation and communication skills. Some modules use coursework assignments as the only or main method of assessment whilst others have this as a minor part with a written examination forming the major part of the overall assessment.

· Mini-Research Project – Each mini-project is assessed on the student's commitment and progress throughout the project. A written report, an oral presentation to a panel of academic staff and the response to questions from the panel form the main assessment at the end of each project. The project is expected to be at a professional level.

The main teaching, learning and assessment methods adopted for each learning outcome are shown below. In most cases a combination of methods is used. The EngD thesis and viva (i.e. the overall assessment) is highlighted in bold.
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The overall proportions of assessment for the first year of the programme is shown in the following table, it is not included for years two to four as these primarily consist of the EngD project:
Proportions of total assessment (%)

Written examinations

15% to 19%

Coursework submissions

25% to 29%

Mini-projects
56%




19. Reference points

	The learning outcomes have been developed to reflect the following points of reference:

Subject Benchmark Statements

http://www.qaa.ac.uk/AssuringStandardsAndQuality/subject-guidance/Pages/Subject-benchmark-statements.aspx
Framework for Higher Education Qualifications (2008)
http://www.qaa.ac.uk/Publications/InformationAndGuidance/Pages/The-framework-for-higher-education-qualifications-in-England-Wales-and-Northern-Ireland.aspx
University Strategic Plan

http://www.sheffield.ac.uk/strategicplan
Learning and Teaching Strategy (2011-16)
http://www.shef.ac.uk/lets/strategy/lts11_16
Departmental Learning, Teaching and Assessment Strategy 2006-10, Department of Mechanical Engineering, The University of Sheffield

Annex to Academic Standards – Engineering: Annex B4 MEng degrees, Quality Assurance Agency for Higher Education, 2002.

The Formation of Mechanical Engineers - The Educational Base, Institution of Mechanical Engineers, 2004

The Engineering Council, UK-SPEC (United Kingdom Standard for Professional Engineering Competence), 2005
In assessing the learning outcomes, the level of performance, e.g. the extent of knowledge and depth of understanding, will be compliant with guidance given in the above references.


20. Programme structure and regulations

	The programme structure is part-modular and runs full time for 48 months. Students enter the programme with an assigned topic area, around which they then undertake taught modules and short investigative projects during their first year, before moving on to three years of individual research. Each student is sponsored by an industrial organisation; who also propose the overall topic area of the doctorate and provide supervision.
Year 1 of the programme is in-part based on the MSc Advanced Manufacturing Technologies (MECT50) that currently runs between the Department of Mechanical Engineering and the AMRC. Students will be registered for MPhil (leading to EngD) and undertake 70 credits of taught modules over the autumn and spring academic semesters, with module selection being appropriate to a given students individual research theme. This taught aspect of the first year will be supplemented with three 30 credit mini-projects. Here students will explore potential areas of research appropriate to their overall theme, with the aim of clearly defining their research direction by the end of Year 1. Students who successfully complete 160 credits will then progress to Year 2.
Should a student fail to progress to Year 2, they may become a candidate for a Postgraduate Diploma in Machining Science. In order to become a candidate for this award, they need to have successfully completed the 70 credits of taught modules detailed above, and have in addition undertaken a 50 credit Research Project module. Completion of the Research Project module requires them to produce a report based on their mini-projects, highlighting their contribution to the topic of machining science within their research theme.
Upon progression to Year 2 students will continue to be registered for MPhil (leading to EngD). During this phase of the programme they will begin their main research project, which may involve periods based at the sponsoring company. At the end of Year 2 students will go through an upgrade procedure similar to a normal PhD student, and will be expected to produce a transfer report as well as undertake a colloquium and viva. The only difference here will be that the presentation will be run as a session of the AMRC Technical Fellows Conference. Should a student fail to progress they will be eligible for a second attempt, and if they become an MPhil only candidate must submit no later than month 36. Should a student registered as an MPhil only candidate fail to complete but have successfully attained 120 credits, they will be eligible for a Postgraduate Diploma in Machining Science.
Upon successful progression to Year 3 students will be registered for an EngD, and will be required to submit their completed thesis for examination by the end of Year 4 (month 48). Within Years 3 and 4, students will undertake two additional professional skills modules, and also present again at the AMRC Technical Fellowes Conference. This aspect of student progression and its satisfactory completion will be monitored by the IDC Management team. Should a student fail to submit the completed EngD thesis by the end of Year 4, they will be permitted a further writing up year (Year 5). To this end the expected period for normal completion of the programme will be four years, with a time limit imposed of five years from initial registration. This is inclusive of time spent as an MPhil candidate.

	Detailed information about the structure of programmes, regulations concerning assessment and progression and descriptions of individual modules are published in the University Calendar available on-line at http://www.shef.ac.uk/govern/calendar/regs.html.


21. Progression through the programme structure

	Year 1 – Students enter the programme with a research theme, a sponsoring industrial company, and a supervisory team (an AMRC staff member, a Faculty academic, and an industrial supervisor). The aim of Year 1 is to identify an appropriate research project within the research theme, as well as to develop appropriate technical skills and those in areas of independent learning, communication and IT. The taught modules each student undertakes will be selected based on the individual training plan developed for each entrant to the programme, and will aim to build and reinforce key skills required during the programme. Modules undertaken will include both technical subjects, and those orientated to research and professional skills. Students will also be required to undertake either Innovation Management or Technology Strategy & Business Planning, due to a key requirement of the project being the transfer of knowledge to industry. During the initial entry period students will also undertake any relevant induction activities with their industrial sponsor. As part of the first year, each student will undertake three mini-projects. Although the overall research theme is set upon entry to the programme, the mini-projects will give students the potential to explore different research areas, and develop the overall scientific framework for their main research project. The aim of the mini-projects is also to develop the students into self-motivated, efficient and organised independent researchers, and to this end it is envisaged that the direction mini-projects take will be to a degree student lead. Upon completion of the mini-projects a student should have a clear understanding and plan for their future research direction, and have agreed this with their project supervisors.
Year 2 – Students progressing satisfactorily to Year 2 will begin their main body of research. This will involve either time spent within the sponsoring industrial organisation, or working in conjunction with them in AMRC. In order to maintain the cohort feel established in Year 1, the Centre Manager will organise events and mini-conferences in the Knowledge Transfer Facility. Towards the end of Year 2 students will be expected to submit a transfer report and upgrade from MPhil to EngD, and will undertake a colloquium and viva as part of the AMRC Technical Fellowes Conference. The transfer presentations will be run as a separate session of the conference, but will give students the opportunity to receive feedback on their work from both the academic and industrialists in attendance.
Years 3 – 4 – Students will continue with their research projects. In addition to this they will undertake two research skills modules; GSC620 Sheffield University GRAD School and GSC630 Postgraduate Cafe Forum. Through these two modules students will have the opportunity to network with other researchers, and develop transferable skills. Progression from Year 3 to 4 will be dependent on the successful completion of these two modules, as well as progress in the research project. Students will again present to the AMRC Technical Fellowes Conference, and judgements regarding progression will be made by the IDC Management Committee. Funds through the centre are also available for students to attend additional conferences, and they will be encouraged to do this in Years 3 and 4. At the end of Year 4 students will submit their EngD thesis for examination.
Year 5 – Writing Up Year – Students who fail to submit their EngD thesis for examination at the end of Year 4 (as per the normal programme structure) will be pemitted a further writing up year. The time limit for the programme is five years from initial registration, and is inclusive of time spent as an MPhil candidate.
EngD Examination - There will be one internal examiner and one external examiner appointed, and the potential outcomes of the examination are as follows:

· That the degree be awarded

· That the degree be awarded once specified minor amendments have been completed to the satisfaction of the examiners

· That the degree be not now awarded but that the candidate be allowed to undergo a further oral examination without modification of the form or content of the thesis

· That the degree be not now awarded but that the candidate be allowed to submit a revised thesis after such modification of form or content as the examiners may prescribe, with/without oral re-examination

· That the degree be not awarded

In addition, examiners for the degree of PhD may also make either of the following recommendations:

· That the degree of PhD be not awarded but that the degree of Master (MPhil) be awarded (subject only to the necessary changes to the cover and title page of the thesis)

· That the degree of PhD not be awarded but that the candidate be allowed to submit a revised thesis for the degree of Master (MPhil) after such modification of form or content as the examiners may prescribe, with/without oral re-examination.


22. Criteria for admission to the programme

	The programme is suitable for well-qualified and motivated students. The admissions procedure is aimed at ensuring students taken onto the course meet the requirements for successful completion regardless of the applicant's educational or other background.

Typically applicants are expected to have a 1st class or a good 2.1 degree in mechanical engineering, physics, applied mathematics or a related discipline. Applicants with other qualifications or appropriate professional experience will also be considered.

All applicants require an English language qualification, typically a GCSE or an IELTS test (a score of 7 or above is required, with a minimum of 6 in each component).
Detailed information regarding admission to the programme is available at http://www.shef.ac.uk/prospective/


23. Additional information

	Students undertaking this degree programme will be integrated with the University’s Doctoral Development Programme (DDP). As they are required to undertake certain modules (predominately in the first year), they will undertake a specifically tailored version of DDP. However, the overall ethos and benefits with regard to student development will remain unchanged. This integration represents an overall University wide on-going process to integrate all IDC’s and DTC’s with DDP.
This programme will involve students spending a significant proportion of their time (approximately 75%) working within their sponsoring industrial organisation. Due to the nature of the AMRC environment, and the fact that many of the industrial partners regularly have staff onsite utilising the technology located there, this may also in part take place during the AMRC. The period of the placement will begin after the first year. As detailed, during the first year students will complete taught modules, as well as mini-projects related to their overall research area. It is during this period that the activity for the following three years will be fully planned, and proof of concept studies performed. Whilst in the University, the students will be based in the AMRC Knowledge Transfer Facility, and will travel to the Faculty of Engineering to undertake taught elements of the course.

The students will have three supervisors; one Faculty based academic (this could be from any Department depending on the research topic), an AMRC academic, and an industrial mentor from the sponsoring organisation. The student experience will also be shaped by the Centre Manager, who will be based within the Knowledge Transfer Facility, and through part of their role will aim to instil a sense of belonging and group feel to the cohort.

	This specification represents a concise statement about the main features of the programme and should be considered alongside other sources of information provided by the teaching department(s) and the University. In addition to programme specific information, further information about studying at The University of Sheffield can be accessed via our Student Services web site at www.shef.ac.uk/ssid.
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