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	1
	Programme Title
	Molecular Scale Engineering

	2
	Programme Code
	DTST01 (MSc), DTSR02 (PhD with Integrated Studies)

	3
	JACS Code
	Not applicable

	4
	Level of Study
	Postgraduate

	5a
	Final Qualification
	Master of Science (MSc)

PhD with Integrated Studies

	5b
	QAA FHEQ Level
	Masters (MSc)
Doctoral Level (PhD with Integrated Studies)

	6
	Intermediate Qualification(s)
	Postgraduate Diploma (PGDip) (MSc)
Master of Science (MSc), Postgraduate Diploma (PGDip)

(PhD with Integrated Studies)

	7
	Teaching Institution (if not Sheffield)
	Not applicable

	8
	Faculties
	Science and Engineering

	9
	Department
	Chemistry, Faculty of Science

	10
	Other Department(s) involved in teaching the programme
	Physics & Astronomy, Biomedical Science, Molecular Biology and Biotechnology, Materials Science & Engineering

	11
	Mode(s) of Attendance
	Full-time (MSc)
Full-time (PhD with Integrated Studies)

	12
	Duration of the Programme
	2 years Full-time (MSc)
4 years (PhD with Integrated Studies)

	13
	Accrediting Professional or Statutory Body
	None

	14
	Date of production/revision
	August 2011, Revised March 2016


15. Background to the programme and subject area

	The ability to control, manipulate and interrogate complex molecular environments at molecular resolution is an enabling basic technology that can provide powerful new tools to engineer functional integrated organic-inorganic devices. Such devices will enable one to tailor the interfacial interactions that underpin so many applications of everyday relevance from bio-compatibility to catalysis, and of future relevance, such as energy harvesting and personalized healthcare. This PGT programme is part of an EPSRC-funded activity to create an internationally leading centre for doctoral training in this field, focussed on the development of groundbreaking basic technologies for nanoscale molecular control that can be adapted to a diverse range of scientific and technological problems.

The universities of Leeds and Sheffield each have a long-standing proven track record in internationally leading research, and together, in delivering formal collaborative postgraduate training at the highest international level. As such, the new cross-disciplinary Centre for Doctoral Training (CDT) will be embedded into an existing critical mass of well-funded research infrastructure and established training provision, providing a rich and stimulating environment for the students from the very start. This combination of capability and opportunity is unique in the UK and internationally, and will attract the very best future researchers to the Centre. This will allow us to deliver the highest calibre researchers in an emerging and strategic field of technology.

The taught programme builds on a substantial proven framework of collaboration between Leeds and Sheffield in postgraduate education, including Sheffield’s new Krebs Institute Masters programme in Mechanistic Biology, funded by BBSRC and focused on the life science-physical science interface, Leeds’ Masters programme in Chemical Biology focussed on the interface between chemistry and biology, and in particular the Nanofolio package of Masters-level programmes which has a seven-year track record of delivering integrated training across the Leeds-Sheffield axis. Nanofolio, with four inter-related nanotechnology Masters programmes, is the largest nanotechnology postgraduate training activity in the UK. Not only will this programme draw on the extensive catalogue of taught postgraduate modules, but more importantly, it will build on the Nanofolio’s success at managing degree programmes running across the two institutions and in building cohesion and a sense of shared identity among the students.

The structure of the taught programme element of the CDT has been designed to combine taught modules with advanced laboratory training courses, a substantial component of research-laboratory experience in a variety of disciplines and a main research project that steers the students towards a chosen specialist PhD subject area.
The advanced laboratory courses will be taught in small groups to ensure adequate hands-on access to facilities, and the students will be sub-divided into different cohorts with mixed composition (i.e. students from both Leeds and Sheffield). The students’ performance will be evaluated by continuous assessment and via a short report.


16. Programme aims

	The overall aim of the programme is to train a new generation of postgraduate researchers to address and exploit the fundamental basic technology challenges inherent to the control of molecular function at the nanometre scale.
As part of the programme and with equal priority, students will:

1) Receive interdisciplinary training from internationally leading researchers and educators;
2) Be trained in the use of state-of the art equipment in fully supported facilities with state-of-the-art infrastructure;
3) Carry out internationally-leading and societal relevant research, in a broad range of topics;
4) Be trained to think and work in cross-disciplinary environments, and to apply solutions developed in one discipline to problems identified in another;
5) Develop the skills necessary to appreciate the pathway from academic innovation to commercial application.


17. Programme learning outcomes
	Knowledge and understanding:

	Candidates for the MSc and PgDip will be able to:

	K1
	Demonstrate a knowledge and understanding of techniques relevant to molecular-scale engineering, informed by knowledge at the forefront of the discipline;

	K2
	Demonstrate and use analytical problem solving skills and competencies;

	K3
	Use their knowledge and understanding of the underpinning engineering and scientific principles within the context of molecular-scale technology;

	K4
	Use their analytical skills to solve molecular-scale engineering problems;

	K5
	Demonstrate an appreciation of the context in which molecular-scale engineering is practised and managed, particularly an awareness of the management of quality and health & safety systems and environmental and sustainability issues;

	K6
	Apply their skills in molecular-scale engineering to real world science and engineering problems.

	In addition, candidates for the MSc will be able to demonstrate:

	K7
	Demonstrate in-depth specialist knowledge and understanding of techniques relevant to molecular-scale engineering, informed by knowledge at the forefront of the discipline;

	K8
	Demonstrate and use a high level of analytical problem solving skills and competencies;

	K9
	Use their knowledge and understanding of the underpinning engineering and scientific principles within the context of molecular-scale technology;

	K10
	Use their analytical skills to solve non-routine molecular-scale engineering problems;


	K11
	Demonstrate an appreciation of the context in which molecular-scale engineering is practised and managed, particularly an awareness of the management of quality and health & safety systems and environmental and sustainability issues;

	K12
	Apply their skills in molecular-scale engineering to real world science and engineering problems;

	K13
	Undertake project work independently and be able to plan, research, execute and analyse the results from an appropriate programme of work.

	In addition, candidates for the PhD with Integrated Studies will be able to demonstrate:

	K14
	Discover, interpret and communicate new knowledge through original research in the field of molecular-scale engineering and produce work of publishable quality which satisfies peer review;

	K15
	Independently and proactively formulate ideas and theories and to design, develop, implement and execute plans by which to evaluate these;

	K16
	Demonstrate systematic and extensive knowledge of a range of topics in the area of molecular-scale engineering;

	K17
	Critically and creatively evaluate published research in a range of learned society journals and other literature;

	K18
	Exhibit generic and subject specific skills and techniques necessary for effective working in an interdisciplinary research-intensive environment, in liaison with academic and industrial partners, ensuring widening participation through engagement in public events, enterprise and knowledge transfer;

	K19
	Demonstrate a portfolio of transferable professional skills through the use of Personal Development Plans including, for example, communication and presentation skills, ethics, networking and team development, commercial awareness; to take a proactive and self-reflective role in working and to develop professional relationships with others where appropriate;

	K20
	Undertake an individual research project in the area of molecular-scale engineering;

	K21
	Demonstrate the skills necessary for a career as a researcher and/or for employment in a senior and leading capacity in a relevant area of industry;

	K22
	Evaluate their own achievement and that of others;

	K23
	Exhibit self-direction and effective decision making in complex and unpredictable situations;

	K24
	Demonstrate independent learning and the ability to work in a way which ensures continuing professional development.


	Skills and other attributes:

	Candidates for the MSc and PG Dip will be able to demonstrate:

	S1
	The ability to collect, record and manage information;

	S2
	An understanding of relevant ethical and legal issues;

	S3
	Problem-solving and critical analysis skills.

	In addition, candidates for MSc will be able to demonstrate:

	S4
	Responsible working practices;

	S5
	Effective interpersonal skills;

	S6
	Poster presentation and general presentation skills.

	In addition, candidates for the PhD with Integrated Studies will be able to demonstrate:

	S7
	Original and independent thinking;

	S8
	A knowledge and understanding of the nature and design of research;

	S9
	The ability to plan, submit and defend a PhD thesis.


18. Teaching, learning and assessment

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

Residential Course The CDT programme will commence with a four-day Residential Course, off-campus. Students will receive a series of presentations from staff who are potential supervisors which will give them an overview of the scientific scope of the Centre and introduce them to a breadth of disciplines.

 Lecture-based modules All students will attend five compulsory taught modules in the first year which will provide the cohort with a well-balanced training in the fundamental aspects related to their PhD work.

In the second year, students have a choice of two out of four modules available to them.
Advanced Laboratory Training will provide students with hands-on experience in key enabling methodologies in the control, manipulation and interrogation of complex molecular environments at molecular resolution.  All students will attend three one-week intensive practical modules where they will be trained in a number experimental and/or modelling techniques.
Rotations Students will complete three ‘Rotations’ in different areas.  In each Rotation, students will be embedded in a research group to gain an understanding of the problem on which the group is working and experience the methods used.
Transferable Skills Training (TST) and Personal Development (PD) Students’ will be provided with a wide range of generic skills training.  This includes generic courses on health and safety and short courses on ‘Starting Your PhD’, ‘Finding and Managing Information for your PhD’ and ‘Writing for Academic Publication’.

Summer Schools and Student Conferences These provide students with the opportunity to present their work while at the same time enhancing and strengthening their presentation skills.

 International and Industrial Internships The student experience will be broadened through internships, as appropriate, at carefully selected laboratories of industrial partners and leading international groups. Agreement is already in place with a significant number of leading universities in Europe, the US and China.
Independent study and research


	Opportunities to demonstrate achievement of the programme learning outcomes are provided through the following assessment methods:
All 15 credit MSc modules are assessed through formal examination, written assessments carried out during the module, or a combination of the two.
ELEC5255M will be assessed through laboratory-based problem-solving exercises.
ELEC 5290 is assessed through written reports submitted at the end of each rotation.

PHY6100 assessed through both written report and viva. The research aspect of the PhD is assessed through a thesis and viva by an external (i.e. outside of the Universities of Sheffield and Leeds) and internal examiner.


19. Reference points

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

EPSRC Delivery Plan, 2011-2015, EPSRC Strategic Plan 2010
‘Global Education in a Civic University’ - The University of Sheffield’s Learning and Teaching Strategy 2011-16
‘The Framework for Higher Education Qualifications in England, Wales and Northern Ireland’ (QAA, 2008)

‘Master’s Degree Characteristics’ (QAA, 2010)


20. Programme structure and regulations

	For the MSc

The MSc programme consists of five compulsory (5x15) and two optional (2x15) modules.  In addition students complete a Preliminary PhD project (45 credits) and a cross disciplinary research placement (30 credits).   This totals 180 credits for the programme as a whole.
For the PhD with Integrated Studies

Students complete the MSc programme as outlined above.  In parallel with this, students start their research which will lead to the submission of a thesis for a PhD.
In year 2 students are registered for an MPhil and at the end of the second year they will submit, and be assessed on, an upgrading report.  Successful outcome of this process will enable them to go on to continue their research and submit a PhD thesis; alternatively they may be required to submit for an MPhil.
Over the four years students will also engage in the Doctoral Development Programme as outlined in the Doctoral Development Programme regulations.
The Postgraduate Diploma and Degree of MSc may be offered as exit awards to candidates who fail to meet the relevant progression requirements.

	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. Student development over the course of study
	During the first two years, students will complete compulsory assessed modules.
In parallel with this, and drawing upon, the taught components of the programme students will engage in individual supervised research activity, culminating by the end of year 2 in the submission of a written research report and development of a plan for the final research project.

In years 3 and 4, the focus is on completion of the research project and submission of the thesis with additional support being provided by non-assessed generic research skills training.

The maximum time limit for the submission of a thesis will be 5 years.


22. Criteria for admission to the programme

	Detailed information regarding admission to the programme will be made available at http://www.shef.ac.uk/prospective/


23. Additional information

	Further information about the programme will be provided on the Universities’ websites.  A specific programme website is currently under construction.
A temporary website can be found at http://www.engineering.leeds.ac.uk/faculty/postgraduate/research-degrees/nanoengineering-cdt/index.shtml

	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 http://www.shef.ac.uk/ssid.
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