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	1
	Programme Title
	Genomic Medicine

	2
	Programme Code
	MEDT132 (MSc FT)
Associated Courses:

MEDT133 (MSc PT)

MEDT134 (PGDip FT)

MEDT135 (PGDip PT)

MEDT136 (PGCert FT)

MEDT137 (PGCert PT)

	3
	JACS Code
	C431

	4
	Level of Study
	Postgraduate

	5a
	Final Qualification
	Master of Science (MSc)
Postgraduate Diploma (PGDip)

Postgraduate Certificate (PGCert)

	5b
	QAA FHEQ Level
	7

	6a
	Intermediate Qualification(s)
	Exit options of PGCert and PGDip on being awarded 60 and 120 credits

	6b
	QAA FHEQ Level
	7

	7
	Teaching Institution (if not Sheffield)
	Not applicable

	8
	Faculty
	Medicine, Dentistry & Health

	9
	Department
	Neuroscience

	10
	Other Departments providing credit bearing modules for the programme
	Infection, Immunity and Cardiovascular Disease
Oncology and Metabolism

Medical Education

	11
	Mode(s) of Attendance
	Full-time or Part-time

	12
	Duration of the Programme
	1 year or 2 years

	13
	Accrediting Professional or Statutory Body
	None

	14
	Date of production/revision
	February 2018


15. Background to the programme and subject area

	Genomic Medicine is a rapidly evolving field that with the advent of next generation sequencing will have a major impact on both clinical diagnosis and prognosis as well as in biomedical research. As the cost of next generation sequencing decreases, exome and whole genome sequencing will be commonly performed in research laboratories and the data generated will enable clinicians and scientists to study the genetics of complex diseases, genetic risk factors and genome evolution. In addition, with the results from the UK’s 100,000 Genomes Project becoming available, it is essential that members of the NHS workforce, from doctors and nurses to scientists and technicians, are educated to understand and interpret the data and the impact it will have on their roles and service delivery to patients. As such, this course is highly relevant for individuals wishing to specialise within Genomic Medicine.
The MSc in Genomic Medicine combines the strengths from across the Faculty of Medicine, Dentistry & Health, in combination with the Sheffield Diagnostic Genetics Service to provide a progressive programme of fundamental genetics and genomics, through to applied clinical practice and genomic research, whilst recognising the ethical issues that arise in using genetic data public and how the information is relayed to patients and the public. Students on our MSc programme study a range of modules that provide detailed theory and specific practical skills in genomic medicine.  Additionally, students have the opportunity to undertake an individual research project to provide further practical experience and training in research methods in this area.  The taught modules, research project and opportunity to attend seminars across the medical school provide a range of subject specific and transferable skills pertinent to a career in academia and the NHS.


16. Programme aims

	The overall aim of the programme is to provide a multi-disciplinary and multi-professional perspective on how genomic medicine is applied within clinical practice and biomedical research to bring about patient benefit. The curriculum is designed to allow students to gain a range of scientific and professional skills including:

· An in depth understanding of the role of DNA, genes and the genome in common and rare diseases;
· An ability to apply analytical and synthetic experimental and bioinformatic skills to investigate and test new hypotheses;
· Competence in critically appraising and analysing the scientific literature, in order to judge and interpret findings;
· Skills to integrate information from a variety of sources to construct a coherent literature review or thesis on a scientific topic within the field of genomic medicine;
· Ability to evaluate the significance of experimental results in the context of previously published work;
· An awareness of the Ethical and Research Governance regulations and the requirements for conducting and completing research ethics applications where appropriate;
· Proficiency in engaging and communicating effectively with diverse communities including the lay public and professionals involved in research and clinical practice;
· Ability to learn independently as part of a commitment to continuing professional development.


17. Programme learning outcomes

	Knowledge and understanding:

MSc (K1-8)

	K1
	An in-depth knowledge of the multi-disciplinary and multi-professional nature of genomic medicine within clinical practice.

	K2
	An enhanced knowledge of how DNA sequencing has already contributed to the understanding of monogenic and polygenic diseases, resistance to infection and response to therapeutic agents.

	K3
	A comprehensive knowledge of how to access genomic data and interpret the results for the benefit of the patient.

	K4
	An in-depth knowledge of the retrieval, interpretation, referencing and presentation of scientific information to a range of audiences.

	K5
	A critical awareness of the evolving impact of Genomic Medicine and specifically that of the 100,000 genomes project, and how it will have an impact on diagnosis, prognosis and therapy, particularly within the field of Cancer, where –omics technologies have already been used to clinical benefit.

	K6
	An enhanced understanding of the importance of ethical and legal frameworks, which offer guidance and regulations for access to genomic data by patients, the primary care team, secondary care teams and research groups, particularly with regard to patient identifiable data.

	K7
	A theoretic and practical knowledge of how to communicate and provide support to patients and their families, with a particular focus on the importance of taking a family history and a full understanding of ensuring informed consent.

	K8
	A critical understanding of hypothesis driven research including experimental design, execution of experiments, analysis and interpretation of outcomes.

	PG Dip (K1-4 then K5-8, depending on modules taken).

PG Cert (K1-4, then K5-8, depending on modules taken).


	Skills and other attributes:
MSc (S1-8)

	S1
	The ability to retrieve, critically analyse, synthesise and summarise published data and draw conclusions from multiple sources, including those which offer conflicting data.

	S2
	Develop ideas and judgements regarding the application of genomic medicine through the critical evaluation of appropriate literature, concepts and principles.

	S3
	Demonstrate independent thought and judgement in relation to critical analysis of scientific literature and experimental data.

	S4
	Communicate information using appropriate media to both peers and the general public.

	S5
	Analyse and interpret scientific data in a critical, objective manner.

	S6
	Exhibited their ability to work within national statutory requirements, such as Good Clinical Practice (GCP), Data Protection Act, Control of Substances Hazardous to Health (COSHH) and Health and Safety as well as local guidelines, such as standard operating practices (SOP).

	S7
	Competently perform basic and advanced experimental and bioinformatic skills in accordance with ethical, legal and other regulatory guidelines.

	S8
	Demonstrate the ability to carry out a research project using methods and techniques commonly used in genomic medicine.

	PG Dip (S1-3, and then S4-7 depending on modules taken).

PG Cert (S1-3, and then S4-7 depending on modules taken).


18. Teaching, learning and assessment

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

Each of the departments delivering the programme fosters an environment that provides many opportunities for individual and group learning. However, the primary responsibility for learning lies with the student, who must be organised and self-motivated to make the most of the programme. The MSc Genomic Medicine offers a wide range of delivery methods for providing theoretical knowledge, from lectures to laboratory sessions, tutorials to computer-based analysis workshops as well as the opportunity to gain input from internationally renowned experts in their fields.
The inclusion of problem-based learning is embedded within the course, in terms of sequence analysis during MED671: -Omics Techniques & Their Application to Genomic Medicine, analysis of bacterial genomes in MED675: Application of Genomics in Infectious Disease and interpretation of next generation sequencing data in MED676: Bioinformatics, Data Interpretation & Data Quality Assurance in Genomic Analysis, and NEU676: Advanced Bioinformatics: Clinical Bioinformatics and Personalization of Medicines, with all these skills coming together in MED677: Research Project. The taught modules will involve biomedical scientists and clinicians, lawyers and bioinformaticians, thereby enhancing the inter-disciplinary nature of the course. The student is required to give a poster presentation as part of MED673: Molecular Pathology of Cancer & Application in Cancer Diagnosis, an oral presentation at the end of MED676: Bioinformatics, Data Interpretation & Data Quality Assurance in Genomic Analysis, conduct a patient-counsellor conversation as part of the new module NEU679: Introduction to Counselling Skills used in Genomic Medicine and a lay poster presentation at the end of MED677: Research Project, thereby exhibiting a wide range of communication skills to different audiences.
Support and guidance on the skills required for these modes of presentation will be provided during modules and from the Research Project supervisor. Practical Genomic Medicine skills are therefore obtained throughout the course, culminating in the students completing a research project which is carried out under the supervision of an experienced member of staff. The student will write a thesis on the project with guidance from the supervisor. Tutorials, seminars and individual meetings with staff provide opportunities for discussion and feedback.

The linkage between the main teaching, learning and assessment methods adopted for each outcome are tabulated below:
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	Opportunities to demonstrate achievement of the learning outcomes are provided through the following assessment methods:

Each of the 15 credit modules is assessed using either coursework, including essays, scientific and lay poster and oral presentations, written examination or online assessments. The assessment questions consist of short-answers, numerical examples, a grant application and essay questions, depending upon the nature of the material covered by each module. Learning outcomes are carefully matched to the method of assessment (e.g. oral presentation skills are assessed by two independent markers of the presentation). The research project (60 credits) is assessed by the written thesis and the poster presentation to a lay audience.


19. Reference points

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

A collaboration between Health Education England and Genomics England Ltd, in partnership with NHS England and Public Health England http://www.genomicseducation.hee.nhs.uk/masters-programme-in-genomic-medicine/
Framework for Higher Education Qualifications in England, Wales and Northern Ireland http://www.qaa.ac.uk/publications/information-and-guidance/publication?PubID=2718#.VPhGYOGX8c0
The Teaching and Learning Strategies of the University of Sheffield and the Faculty of Medicine, Dentistry and Health. http://www.sheffield.ac.uk/lets/strategy/lts and 
The Mission Statement of the University of Sheffield http://www.sheffield.ac.uk/ourplan/what-we-stand-for
In addition, feedback has been received from lecturers, students and external examiners on the MSc Genomic Medicine course for the last 3 years as well as from other MSc courses, including the MSc in Molecular Medicine, MSc in Translational Neuroscience and a number of MSc programmes across the contributing Faculties on which the MSc Genomic Medicine module leaders are involved. Dr Janine Kirby, the proposer of this course was a module leader on the MSc Molecular Medicine 2008-2015 and the course lead for Translational Neuroscience since 2011-2016. She has been Co-Course Lead with Dr Dennis Wang for MSc Genomic Medicine from 2015. During this time, feedback from students and the updating of lectures within the modules have informed the development and improvement to these programmes of study.


20. Programme structure and regulations

	The Autumn Term will consist of four modules, each worth 15 credits:

· MED670 Fundamentals in Human Genetics & Genomics (new title)
· MED671 Omics Techniques & Their Application to Genomic Medicine

· MED672 Genomics of Common & Rare Inherited Diseases 

· MED673 Molecular Pathology of Cancer & Application in Cancer Diagnosis, Treatment & Monitoring

The Spring Term will allow some degree of choice, with students selecting a further four modules (each 15 credits) from following five:

· MED674 Pharmacogenomics & Stratified Healthcare
· MED675 Application of Genomics in Infectious Disease
· MED676 Bioinformatics, Data Interpretation & Data Quality Assurance in Genomic Analysis (new title)
· NEU679 Introduction to Counselling Skills used in Genomic Medicine
· NEU676 Advanced Bioinformatics: Clinical Bioinformatics and Personalization of Medicines
The Late Spring/Summer will see the students carry out either

· OPTION 1
· NEU677 Research Project (60 credits)

Or

· OPTION 2 

· NEU676 Advanced Bioinformatics: Clinical Bioinformatics and Personalization of Medicines MED678 Literature Review (30 credits) 

· MED681 Professional and Research Skills (15 credits)
Students taking Option 2 will complete MED674, MED675, MED676 and NEU679 in the Spring Term and will take MED678, MED681 along with NEU676 in the Summer Term. NEU676 will run for a second time in the summer. The mode of delivery is online, so repeating this module twice in the academic year is feasible.
Students taking the full MSc will achieve 180 credits; those taking a PG Diploma will complete MED671, MED676 along with additional modules up to 120 credits; those taking a PG Certificate will complete MED671 and MED676, along with an additional modules up to 60 credits.
Students may choose to leave the course earlier before completion of the full MSc. As such, exit routes for individuals earning 60 credits will be awarded a PG Certificate and for those earning 120 credits, will be awarded a PG Diploma.

	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.sheffield.ac.uk/calendar


21. Student development over the course of study
	The programme is designed so that students progressively achieve more advanced levels of learning and practice. In the Autumn Term, students take four modules designed to ensure that all students, irrespective of their background, have a thorough knowledge of the fundamentals of genomic medicine. The course will be recruiting from a wide background knowledge and ability, from those with limited knowledge of genomics, such as intercalating medical students, to those with a BSc in Biomedical Science or Genetics. Part-time students will be expected to complete MED670 and MED671 in the Autumn Term of the first year and MED672 and MED673 in the Autumn Term of the second year. 

In the Spring Term, students take four of five more advanced modules exploring additional examples of genomics in medicine, as well as learning the bioinformatic methods themselves and how this information is conveyed to patients. Part-time students will be expected to complete MED676 and NEU679 in the first year and then select 2 of the remaining three in the second year (unless they are doing OPTION 2, as above, where they will do NEU676 in the Summer Term of the first year and the remaining 2 modules in the second year.) 

Finally, students complete a 15-week project which is supported by one-to-one supervision. Part-time students may select to do OPTION 2, rather than a research project, though this is not essential. Some projects will be designed to be able to be completed over 2 years in the summer. Where OPTION 2 is chosen, MED681 Professional and Research Skills will be completed in the first summer (along with NEU676) and MED 678 Literature Review in the second summer.


22. Criteria for admission to the programme

	Detailed information regarding admission to programmes is available from the University’s On-Line Prospectus at http://www.shef.ac.uk/courses/.

Candidates for the PG Cert, PG Dip or MSc will be expected to have a good (upper second class honours or better) degree or an equivalent qualification in a relevant Science or Clinical subject. Non-formal qualifications or work experience in a relevant field may be considered.
Candidates for whom English is not a first language and who do not hold a GCSE Grade C (or equivalent) in English, will be expected to have an IELTS (International English Language Testing System) qualification with a mean of 7.5 (with a minimum of 7.5 in listening and 7.0 in all other components). Due to the steep learning curve of the course, this high English language requirement is essential for successful participation in the course.

Candidates will be selected based on their demonstration of ability and potential, as evidenced by their personal statement and CV. Interviews may be held for non-standard entrants. This is due to the fact that not all members of the NHS who apply will have the standard qualifications listed above. However, they may have work experience and other examples which demonstrate that they have the qualities which would allow them to succeed.


23. Additional information

	Sheffield combines the advantages of a top quality University, an outstanding Student’s Union, a large city and a pleasant location adjacent to the Peak District National Park.

Information on the wealth and breadth of Genomic Medicine research at the University of Sheffield, as well as on the contributing departments can be found by browsing the following websites:

http://www.shef.ac.uk/medicine
http://www.shef.ac.uk/mbb
http://www.shef.ac.uk/bms
http://www.sheffield.ac.uk/law

	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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