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	1
	Programme Title
	Biomaterials Science & Engineering

	2
	Programme Code
	MATU36 (MEng)

	3
	JACS Code
	J511

	4
	Level of Study
	Undergraduate

	5a
	Final Qualification
	Master of Engineering (MEng)

	5b
	QAA FHEQ Level
	F7

	6
	Intermediate Qualification(s)
	Biomaterials Science and Engineering (BEng)

	8
	Faculty
	Engineering

	9
	Department
	Materials Science and Engineering

	10
	Other Departments involved in teaching the programme
	School of Mathematics and Statistics, Management School, School of Law, School of Clinical Dentistry

	11
	Mode(s) of Attendance
	Full-time

	12
	Duration of Programme
	3 years

	13
	Accrediting Professional or Statutory Body
	The Engineering Council through the Institute of Materials, Minerals and Mining

	14
	Date of production/revision
	March 2021


15. Background to the programme and subject area
	Biomaterials Science and Engineering aims to meet the demands encountered in maintaining the health of an ageing population and repairing the human body from disease and injury using a combination of medical devices, compatible materials and tissue biology approaches.  To meet this demand, we need to understand how to choose the right material for a particular application within the body. An important part of this choice is to know how the body will react when a given material is introduced into it.
This course therefore develops an understanding of both materials engineering and of human anatomy, physiology and cell biology. This understanding is developed in the context of applications in both research and in industry. There is a clear demand for graduates skilled in the field of biomaterials science and engineering. This course provides a broad-based training for industry, which is nonetheless a suitably detailed background for students wishing to pursue research.


16. Programme aims
	The aims of the programme is to:
1. enable students to develop a fundamental knowledge and understanding of both materials engineering 
and the biological sciences;
2. provide students with broad-based training in materials science and engineering relevant to the biomaterials industry;
3. provide students with broad-based training in human anatomy, physiology and biochemistry relevant to the healthcare industry;
4. develop students who are conversant and confident in the languages of both materials engineering and biology;
5. cultivate in students an independence of thought and a critical approach to evidence, theories and concepts;
6. provide students with a range of transferable skills that are appropriate for employment in industry or research.
7. enable students to develop research hypotheses, design experiments and report on findings.


17. Programme learning outcomes
	Knowledge and understanding:

	On successful completion of programme, students will have a sound knowledge and understanding of:

	K1
	human anatomy, physiology, cell biology, biochemistry and molecular biology.

	K2
	materials' properties, manufacture, processing and characterisation.

	K3
	principles involved in the selection, design and analysis of materials for biological and clinical applications.

	K4
	project planning and time management.

	K5
	regulatory, social and financial issues affecting biomaterial scientists and tissue engineers.

	K6
	a specific area of biomaterials research.

	K7
	the influence of ethical and legal issues on the practice of biomaterial science and tissue engineering.


	Skills and other attributes:

	Intellectual skills:  On successful completion of the programme, students will be able to:

	I1
	display critical thinking in the analysis of research data and experimental techniques.

	I2
	design and undertake experimental and literature based projects.

	I3
	interpret and communicate information from a range of biological disciplines and materials engineering.

	I4
	integrate knowledge from a range of disciplines to analyse and solve problems in biomaterial science and tissue engineering.

	I5
	display independent thought and judgement.

	I6
	analyse data from a variety of primary sources and evaluate it critically.

	I7
	display creativity and innovation in solving unfamiliar problems.

	Practical skills:  On successful completion of the programme, students will be able to:

	P1
	conduct pre-planned protocol-based experiments on biological and materials engineering topics.

	P2
	learn to operate laboratory research equipment for experimentation.

	P3
	critically interpret information and data obtained from experimental equipment.

	P4
	interpret, evaluate and report on data obtained from experiments and literature reviews.

	P5
	develop a research hypothesis and design experiments to test it.

	Transferable skills:  On successful completion of the programme, students will be able to:

	T1
	communicate information to an interdisciplinary audience in a variety of formats.

	T2
	collaborate in interdisciplinary teams.

	T3
	undertake a predefined project and manage it effectively.

	T4
	select and use IT effectively.

	T5
	develop a group project and manage it effectively.

	T6
	independently plan and undertake a research project.


18. Teaching, learning and assessment
	Development of the learning outcomes is promoted through the following teaching and learning methods:
Lectures – the principal formal means of imparting knowledge. Most lecturers provide lecture notes with suggested further reading.
Practical classes – structured laboratory sessions enable students to develop their understanding of experimental design, methods and data interpretation. They provide good opportunities for developing team-working and communication skills, as well as skills in working individually.
Coursework assignments – provide students with opportunities to develop and demonstrate their understanding of the academic content of a module, and their skills in obtaining, using, analysing, interpreting and presenting information. They involve both individual and small group work.
Tutorials/examples classes – may be small group or up to class sized sessions, and are usually led by an academic staff member, who follows a structured programme of exercises. The classes provide students with the opportunity to resolve problems in their understanding of a module's subject matter to practise the application of theoretical concepts, and to integrate the subject matter from different courses.
e-learning – used in Level 1 to develop IT skills and support the teaching of biology and anatomy. It enables students to practise their skills in human physiology, anatomy and histology, and to develop their understanding of these subjects.  In Levels 2 &3 e-learning methods are used to teach numerical and (in Level 3) finite element methods.
Individual investigative project – undertaken in Level 4, under the supervision of an academic staff member (or members). It provides training for research, and is an excellent opportunity for students to combine many skills obtained during their development on the programme.
Group research project – undertaken in Level 3, in groups of two to five. This requires students to use academic knowledge, an understanding of biomaterials, an ability to communicate, and teamwork, project management and problem-solving skills to develop a novel research programme and prepare a document in support of an enterprise grant.
Independent study – essential for the successful completion of these programmes. Students are expected to develop this essential skill from Level 1.


	Opportunities to demonstrate achievement of the learning outcomes are provided through the following assessment methods:
Written examinations – typically of 2 or 3 hours duration.
Coursework submissions, oral presentations/interviews – coursework submission is required for laboratory reports, essays and projects. They are used to assess a variety of practical and transferable skills as well as the understanding of a module. They include both individual and small group assignments. The use of oral presentations and interviews is an important aspect of these assessment methods. Some modules use these methods as the only or main method of assessment, while a few others employ these as a minor component with a written examination forming the major part of the overall assessment.
Class tests – these are short tests conducted during the main teaching periods to assess on-going progress and understanding, as an addition to more formal examinations.
e-learning – this is used to deliver both practice and examination questions for Level 1 modules in biology and anatomy and in Levels 2&3 to teach numerical methods (including finite element methods).
Individual and group reports – the individual report is the final and largest individual project on the MEng programme. The written report, oral presentation, and the student’s commitment and progress are all assessed bearing in mind the depth of understanding, the analytical and practical skills, and the knowledge of the subject demonstrated. The group report is a major enterprise project assessed by a written group report and oral presentation to a panel of academics and industrialists. All these reports and presentations are expected to be to a professional standard.
TEACHING/LEARNING
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(abbreviated – see Section 17 
for full text)
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∙
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∙
∙
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19. Reference points
	The learning outcomes have been developed to reflect the following points of reference:
Subject Benchmark Statements

https://www.qaa.ac.uk/quality-code/subject-benchmark-statements
Framework for Higher Education Qualifications (2014)

https://www.qaa.ac.uk/docs/qaa/quality-code/qualifications-frameworks.pdf
University Vision
https://www.sheffield.ac.uk/vision
Learning and Teaching Strategy (2016-21)

https://www.sheffield.ac.uk/polopoly_fs/1.661828!/file/FinalStrategy.pdf
The requirements of the Engineering Council, and as used by the Institute of Materials, Minerals and Mining for the accreditation of degree programmes intended for potential Chartered Engineers.
Additionally, the learning outcomes for the MEng programme have been developed to reflect:
The QAA Annex to Academic Standards – Engineering: Annex B4 – MEng degrees (2003).
Due to the limited UK references available specifically on Biomaterial Science and Engineering, we have also used the Bioengineering accreditation guidelines developed for higher education in the US by the Accreditation Board for Engineering and Technology (ABET) as a point of reference in the development of these programmes.


20. Programme structure and regulations
	The programmes aim to deliver a complementary mix of subjects from the disciplines of medicine, biology and materials engineering, and to provide the core skills required by biomaterial scientists and engineers. The programme structure is modular and in each level students study mainly 10-credit modules worth a total of 120 credits.
In Level 1, the curriculum has major components of biomaterials science (30 credits) and materials engineering (90 credits).
In Level 2. The proportions change to 60 credits of biomaterials science and 60 credits of materials engineering.
In Level 3, students undertake core subjects in materials science (30 credits) and specialist subjects in biomaterials science and engineering (60 credits). Students undertake a 20-credit group enterprise project and an introductory management course.
Level 4 of the MEng programme is dominated by a 60-credit individual research project. There is a total of at least 100 credits of study at Masters level.
MEng The mark awarded in the final degree is based on the results obtained in years 2 to 4 weighted in the ratio 1:2:2.
Students register for the MEng programme on entry in Level 1. At the end of Level 2, students may choose to transfer their registration to study for a BEng in Biomaterials Science and Engineering. At the end of Levels 2 and 3, students registered for the MEng who are not meeting specified progression targets will be required to transfer their registration similarly.


	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/regs.


21. Student development over the course of study
	At Level 1: Biology, anatomy and physiology (30 credits): Students will be introduced to the basic principles and language of human biology, anatomy and physiology. They will be able to discuss the basic function of specific regions of the body and the diseases affecting these, and how these may be investigated by bioengineers. Engineering materials and mathematics (90 credits): Students will be introduced to a range of engineering materials topics including mechanical properties and microstructure and will be able to apply classical or standard methods to analyse relatively simple problems in these areas. They will undertake practical experiments and will be able to present, interpret and evaluate data reliably. They will be introduced to the basic concepts and language of biomaterials engineering and will understand a range of applications.
At Level 2: Biology, anatomy and physiology (60 credits): Students will develop a more in depth understanding of applied physiology and the applications of biomaterials engineering in repairing diseased and damaged tissue. They will be able to discuss in detail the function of specific regions of the body and the diseases affecting these, and how these may be investigated by bioengineers. They will be introduced to the concepts of cell and molecular biology and the biological techniques involved in the characterisation of these systems. Engineering materials and mathematics (60 credits): Students will have more detailed knowledge and a deeper understanding specific to engineering materials principles. They will be able to select and apply established methods of analysis to solve more difficult problems and in some instance apply these to solve specific biomaterial engineering problems.
At Level 3: Students will develop an in-depth understanding specific to the applications of biomaterial science and engineering. They will develop a knowledge and understanding of professional issues and project management and have extensive experience of working in teams. During this year communication skills and teamwork are strongly emphasised.  Students will engage in individual and group research and design projects requiring innovative, conceptual thinking, enterprise and the application of management skills.
At Level 4: Students will develop an in-depth understanding of a specific aspect of biomaterials science and engineering through the completion of an individual research project. They will demonstrate an ability to design and carry out independent research, critically evaluate the results and discuss them in the context of current literature.  Within the coursework components, students will further develop their understanding of the ethical and financial aspects of biomaterial science and engineering, project management and the transfer of research into the industrial and hospital environment.


22. Criteria for admission to the programme
	Applicants should have a strong background in two of Maths, Physics and Chemistry in GCE A levels or equivalent, with some knowledge, at least to GCSE level, for the third. A wide range of alternative qualifications is listed in the On-Line prospectus. The Materials Science and Engineering with a Foundation Year programme (MATU99) can provide a possible entry point to these programmes for students without this scientific background.
Students must also satisfy the general University matriculation requirements, including an acceptable English language qualification such as a minimum of grade C/4; IELTS grade of 6.5 with a minimum of 6.0 in each component; or an alternative acceptable English language qualification - (https://www.sheffield.ac.uk/undergraduate/apply/english-language)
Detailed information regarding admission to the programme is available at http://www.shef.ac.uk/study


23. Additional information
	Key aspects of these programmes are their interdisciplinary nature and the opportunities they provide for students to experience and learn about both materials engineering and the biological sciences, through the traditional academic routes in addition to visits and projects based in industrial, hospital and clinical environments. The academic staff within the Department have strong national and international academic, clinical and industrial ties, which provide scope for students to spend time working on projects and gaining experience outside the University.

	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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