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B.
FEATURES OF THE FIELD

1.
Title:


The field is available in the following form:

· BSc (Hons) Biomedical Science

2.
Modes of Delivery


The field is offered in the following alternative patterns:

· Full-time

· Part-time

· Sandwich Course

· Co-Terminus (To be Validated 2005)

3.
Features of the Field

Biomedical Science is offered primarily as a three-year full-time honours degree.  However, it is possible for students to follow the field part-time and to switch between full-time and part-time attendance with permission of the course director. There is also a four year Sandwich course that allows the student a year in an industrial/clinical environment. There is the opportunity to spend a semester or year in the US during Level 2.

The accreditation and approval of the course by the Institute of Biomedical Science and the Health Professions Council also allows the graduates accelerated passage through the state registration process required by the NHS. The development of a biomedical science route to provide a co-terminus degree will provide the graduate with an approved degree and state registration at the same time.

C.
EDUCATIONAL AIMS OF THE FIELD

The main aims of the field are:

· to provide all students who take the Biomedical Science degree with an in-depth knowledge and understanding of the core elements of biomedical analysis and an understanding of the running and interactive nature of biomedicine;

· to enable students to identify, locate and critically appraise  primary and secondary sources as a basis for independent study and to conduct a major research project in the final year;

· to develop extensive and varied subject related practical skills and professional competence in the reception, analysis, interpretation and representation of  samples/scientific data and information;

· to afford students with the opportunities to develop their written and oral communication skills; 

· to prepare students for graduate employment, research, further study and lifelong learning (Continued personal/professional development) by developing their intellectual, problem solving, practical and key (transferable) skills;

· to produce undergraduates with a knowledge and skills base that allow pursuit of both scientific and non-scientific careers in a variety of work environments, within and outside the health service. 

D.
LEARNING OUTCOMES (OBJECTIVES) OF THE FIELD

1.
Knowledge and Understanding
On completion, all students will have a knowledge and understanding of the following areas.

· the role of Biomedical scientists and other health professionals in the investigation and diagnosis of disease;

· the importance of quality management systems, timeliness and accuracy in biomedical analysis;
· the comparison and assessment of a variety of analytical methodologies and instrumentation with regard to performance and applicability;

· the principles underpinning scientific research methodology;

· the procedures of specimen collection and preservation with respect to subsequent tests and analysis;

· health and safety procedures/considerations required when handling specimens;
· Epidemiology: the nature, formation, occurrence and distribution of disease and its relevance to biomedical analysis;

2.
Cognitive (thinking) Skills
On completion of the field students will be able to:

· critically analyse and appraise information from both primary and secondary sources;

· solve complex problems by use of appropriate learning technologies and management systems;

· plan, conduct and report on an individual research project;

· assemble data from a variety of sources (including academic literature) and discern and establish connections;

· demonstrate the ability to be independent, autonomous learners.

3.
Practical Skills

On completion of the field students will be able to:

· carry out subject-related practical work safely and understand  ethical and safety issues, including implications of copyright and data protection, preparing completed CoSHH forms and conducting risk assessments and the correct handling of biological material;

· select and use in an efficient manner the techniques used widely in the field of biomedicine;

· use a range of complex instruments and understand their technological basis;

· be conversant with the detailed and strict requirements of facilities and procedures used in biomedical analysis;

· demonstrate skills in the evaluation and interpretation of scientific data;

· develop an understanding of the analytical challenges particular to a submitted sample;  

4.
Key Skills

On completion of the field students will have acquired transferable skills to:

a.    Communication Skills

· make effective contributions to group work and discussions;

· engage in debate and argue effectively and rationally in oral and written discourse;

· make an oral presentation on a complex topic;

· select and extract material from primary and secondary sources;

· read and collate material from written and spoken sources;

· provide written materials in a variety of formats fit for purpose; (e.g. abstracts, essays, posters, reports and summaries);

· listen effectively and question information received in a range of formats during the learning process; and

· incorporate images in documents, including titles, data, graphics and diagrams.

b. Numeracy

· collect data from primary and secondary sources selectively;

· evaluate and present data in suitable formats;

· select and use appropriate methods to manipulate primary and secondary data;

· record data in an appropriate format;

· be aware of issues of selection, accuracy and uncertainty in the collection and analysis of data.

c.    Information, Communication and Technology
· use appropriate ICT to present text, data and images;

· produce a document (e.g. project/dissertation) combining information from a variety of sources;

· search for, retrieve and store information from ICT sources;

· select appropriate on-line information and evaluate its quality;

· use on-line communication systems to send and obtain information including the University’s learning management systems.

d.   Teamwork

· take responsibility and carry out agreed tasks;

· negotiate, asserting one’s own values whilst respecting others;

· review and evaluate progress of a group’s collective and individual performance;

· identify ways of improving the performance of groups and own contribution to groups.

e. Independent Learning

· have self awareness in relation to academic and personal development (including career development); 

· clarify personal values and set personal objectives;

· manage time and tasks;

· monitor and review own progress in relation to academic and personal development;

· have acquired research and information handling skills as the basis for further academic work and personal development.

E.
FIELD STRUCTURE

The field is part of the University’s Undergraduate Modular Scheme.  Fields in the UMS are made up of modules which are assigned to levels.  Levels are progressively more challenging as a student progresses through the field.  Each level is normally made up of 8 modules each worth 15 credits (or an equivalent combination of half and multiple modules in some cases).  Typically, a student must complete 120 credits at each level.  Some fields may culminate in an intermediate award (as detailed elsewhere in the Field Specification).  All students have access to the UMS regulations and specific additions that are sometimes required for accreditation by outside bodies (e.g. professional accreditation) and as outlined below in the Field Contents and provided in detail for students in field handbooks.
FIELD CONTENTS (see Figure 1)
	LEVEL 1

Module Code

Core Modules:

LS1130A

LS1150A

LS1120A

CH1260A

LS1140B

LS1160B

LS1180B

MA1120B
	Module Title
Human Physiology 1

Cells and Tissues

Essential Techniques in Life Science

Chemistry for Life Science

Human Physiology 2

Structure & Function of Biological Molecules

Introductory Genetics and Molecular Biology

Mathematics and IT
	Credits
15

15

15

15

15

15

15

15
	Pre-requisites



	LEVEL 2

Module Code

Core modules:

LS2310A

LS2070A

LS2100A

LS2110B

LS2300B

LS2280B

LS2260B

Option/Pathway modules

LS2010A or LS2270A

LS2320A/B
	Module Title

Advanced Human Physiology

Biology of Disease

Concepts in Human Genetics

Microbiology

Applications in Biomedical Science

Immunology

Research Methods & Skills

Protein Biochemistry or 

Introductory Pharmacology.

Sandwich Work Placement
	Credits

15

15

15

15

15

15

15

15

15
	Pre-requisites

LS1130A/LS1150A

LS1150A

LS1180A

LS1150A

LS1150A

LS1150A

None

LS1160B

LS1130A/LS1140B

Successful Completion of  Level 1 and 2


Level 1 is primarily designed to provide students with a firm educational underpinning in the biological and chemical principles upon which biomedical science is based.  Although the emphasis will be on the study of normal, healthy systems, references will be made, where appropriate, to aspects of disease.  Therefore, they will take two modules in human physiology (LS1130A and LS1140B) and another in which they will study the structure and functioning of microbes, cells and tissues (LS1150A).  In semester 1 they will also study basic chemistry as it applies to the life sciences (CH1260A) and will use this as a basis for more specialised studies in biochemistry (LS1160B) in semester 2.  Students will be required to take a module in Introduction to Genetics and Molecular Biology (LS1180B) in early recognition of the importance of these topics to the biomedical sciences and to provide the necessary foundation for related studies later in the course.  A practical-based module (LS1120A) will equip students with knowledge of some important basic laboratory techniques, appropriate to the life sciences.  This will complement practical work in some other Level 1 modules and also support that in the later stages of the course.  Finally, a module in Mathematics and ICT (MA1120B) is used to enhance students’ basic numerical and ICT skills for use throughout all stages of the course.

The modules studied at Level 2 are designed to introduce students to a greater in-depth knowledge of some of the more specialised aspects of biomedical science, particularly the nature and effects of disease.  The primary vehicle for delivery of the latter is through a module entitled Biology of Disease where the effects of pathological processes, such as inflammation, on the normal biochemistry, physiology, cellular and gross morphology will be considered.  Concepts in Human Genetics (LS2100A) will be used to develop students’ understanding of the genetic basis of disease as well as the principles of genetic analysis.  Appropriate references will also be made to pathological conditions in the Advanced Physiology module (LS2310A) taken by all students.  Microbiology (LS2011B) will extend the basic knowledge of microorganisms gained by students at Level 1, introducing the more important micro-organisms and techniques involved in the subject and preparing them for the more specialised studies in medical microbiology at Level 3.  Also, safety in microbiological laboratories is re-emphasised at this time.  The module in Immunology (LS2280B) will provide students’ with knowledge and understanding of the normal defence systems of the human body.  The biomedical sciences cover a wide range of disciplines and, in recognition of this, students will be given a choice at this Level of a module in Protein Biochemistry (LS2010A) or one in Introductory Pharmacology (LS2270A).  They will be counselled in this choice which may relate to personal preference or chosen career pathway.  Although students will be exposed to information relating to the range of practical techniques employed in biomedical sciences at all stages of the course, a focus is provided by the module Applications of Biomedical Science (LS2300B).  This module will also allow an opportunity to integrate some theoretical and practical aspects of the syllabus taught on the course to date.  Finally, students will be prepared for their Level 3 project/dissertation studies in the Research Skills module (LS2260B).

Sandwich Degree Work placement (LS2320A/B.)

Students who are registered on the degree in the sandwich mode will be required to undertake a period of at least 36 weeks of supervised work experience.  This will be assessed and successful completion will be required for the award, but it will not be graded.

Exceptionally, if the University is unable to provide a suitable placement or is unable to help the student find a suitable placement, it may be necessary to transfer a student’s registration to the non-sandwich degree.

A School Work Placement Tutor will facilitate and support students in obtaining work placements of an appropriate nature, including assisting them with the preparation of their curriculum vitarum (CV) at the beginning of Level 2.  These CVs will then be sent to prospective employers during Semester 1 of Level 2 and normally students will subsequently be involved in competitive interviews with the company/organisation for placements.

The Work Placement Tutor will visit all students on placement during semester 1 of the placement year and will confirm that the employer is satisfied with the student’s work.  The nature of the placement work will be reviewed to confirm that it is appropriate for such work within the Biomedical Science degree.  A second visit will take place in semester 2.

Assessment of the work placement is on a pass/fail basis (see LS2320A/B). Therefore, successful completion of the sandwich year by the student will be recognised through the award of ungraded credit, which will not, however, contribute to their final award.  The degree will be awarded with a title specifically stating ‘in the sandwich mode’. To this end employers will submit a proforma report on each student’s performance, and students will produce a written report, normally between 3000-4000 words, on their placement year.  A transcript is issued following successful completion of the industrial training and submission of the student’s report.  In many cases the placement experience provides the project topic for Level 3.

	LEVEL 3

Module Codes

Option/Pathway modules:

LS3010A

LS3020A

LS3310A

LS3900A

LS3040B

LS3330B

LS3350B

LS3900B
	Module Title

Medical Microbiology

Haematology

Clinical Immunology

Project/Dissertation

Clinical Chemistry

Clinical Science

Cellular Pathology

Project/Dissertation
	Credits

15

15

15

15

15

15

15

15


	Pre-requisites

LS2110B

LS2070A

LS2280B

Successful completion of Level 2

LS1130A or LS116B

LS3010A, LS3020A&LS3310A

LS2070A

Successful completion of Level 2


Building upon knowledge and skills gained at the previous stages, Level 3 of the course comprises of specialist modules that enable students to study the major disciplines within biomedical science.  Medical Microbiology (LS3010A), Haematology (LS3020A), Cellular Pathology (LS3350B), Clinical Immunology (LS3310A), Clinical Chemistry (LS3040B) are the laboratory disciplines that support clinicians both in the diagnosis and treatment of disease.  These modules provide students with an in-depth study of both the theoretical and practical aspects of these subjects and how they relate to human disease.  

Clinical Sciences (LS3330B) is designed to provide a vehicle for students to integrate material drawn from across the course and thereby develop a critical awareness of contemporary issues in biomedical science.  It will also provide students with a greater understanding of the relationship between different approaches to laboratory-based biomedical studies.  Their powers of critical analysis and ability to carry out independent study are also developed in the double-weighted project/dissertation module (LS3900A/B).  This will take the form of a laboratory-based project or a library-based dissertation.  Opportunities exist for project placements in hospital laboratories.
Common to all modules throughout the course is the concept of safety.  Biomedical scientists are frequently exposed to tissues and fluids contaminated with potentially hazardous materials and organisms.  There is therefore considerable emphasis on safety at all times.

F.
FIELD REFERENCE POINTS

· The field has been designed to take account of QAA Subject Benchmark Statements for the Biosciences.
· The awards made to students who complete the field or who are awarded intermediate qualifications comply fully with the National Qualifications Framework.

· All of the procedures associated with the field comply with the QAA Codes of Practice for Higher Education.

· The field encompasses all the requirements to fulfil Institute of Biomedical Science and Health Professions Council accreditation and approval respectively

G.
TEACHING AND LEARNING STRATEGIES
A wide range of learning and teaching strategies are used in the field. These include:

· formal lectures;

· group projects;

· seminars;

· problem solving classes;

· small group tutorials;

· workshops;

· case study based learning; 

· evidence collection workshops;

· practical investigations;

· independent learning from guided texts and work books;

· research projects;

· visits to specialist laboratories.

Throughout the field emphasis is placed on developing group work skills, written and oral communication and presentation skills, data handling and analysis skills, a range of ICT skills and independent learning skills.  This provides the basis for students to enhance their personal objectives after graduation whether these relate to further research and/or training, careers and lifelong learning.

H.
ASSESSMENT STRATEGIES

Introduction
Assessment enables students' abilities to be measured in relation to the aims and objectives of the BSc (Hons) degree course and also serves as a means for students to monitor their own progress at prescribed stages and enhance the learning process by close correlation with learning strategies.

The overall assessment regulations for the degrees are detailed within the current version of University Undergraduate Modular Scheme Regulations. This part of the document explains the philosophy and rationale behind the overall assessment procedures associated with the BSc (Hons) Biomedical Science degree.

Rationale and Philosophy

Assessment strategies are designed to complement the School learning and teaching strategies and meet the aims and learning outcomes of the course. A range of assessments are used to enable a comprehensive assessment profile of the student to be established and also enable the effectiveness of the adopted learning and teaching strategies to be evaluated.

At the beginning of the course, the assessments are used to test factual knowledge, understanding and recall as the students meet a wide range of new topics applicable to the biomedical sciences.  At later stages of the course, the students encounter problem solving and decision making activities and are required to exercise more independent judgement.  Here the assessment strategies are designed to allow these aspects to be demonstrated with more depth, analysis and manipulation of information.  Finally, the assessments culminate in a recognition of the objectives being met, whereby the range of learning processes are tested together with the ability to evaluate situations and make recommendations.  This will be especially consolidated within the research project, which will have been built on the foundation of progressive assessment.

In order that these developmental stages are assessed a range of strategies are applied.  Furthermore, it is recognised that students have strengths and weaknesses in differing modes of assessment, this variety will enable students to demonstrate their differing abilities without being compromised by limitations of a narrow range. 

Assessment Aims

These can be summarised as follows:

· to determine the students are competent in the academic and practical aspects in their subject discipline;

· to ensure that the students are competent in the basic techniques of research;

· to demonstrate that the students have gained competency in key skills;

· to serve as a fair indicator that students are competent to progress through the various Levels of their course;

· to accurately reflect the students' abilities in determining the class of award;

· to identify individual strengths and weaknesses;

· to help facilitate the achievement of the overall course aims and learning outcomes of the course. 

Unseen Written Examinations/Tests

These are used to assess a range of student abilities, from recall of information to higher levels of cognition under conditions of constraints of time and under pressure. Types of questions may vary from those requiring short answers to those requiring more description, discussion or interpretation.

Seen Written Examinations/Tests
These enable students to probe more deeply into questions that require greater planning and argument than might be expected under timed examination conditions.  This assessment allows the use of research into literature as a persuasion of their discussion and thus allows the student to express their personal viewpoints with sound judgement.  This type of assessment is particularly useful for situations where the student may wish to challenge or enforce assumptions that may not have been fully substantiated.  Students are allowed to choose from a range of questions appropriate to their interest as with the unseen examination.

Multiple Choice Questions

These are used to assess the student on a wide range of subject matter by a fixed number of questions within a specified time.  Here the student is required to differentiate between alternative or ambiguous possibilities and therefore requires a concise understanding of the subject, which must be applied in a short space of time.  The multiple-choice questions are useful when assessing areas of particular importance where marks can only be gained for totally accurate information.

Essays

Essays are used to assess the students in areas which are either particularly specified or allow some flexibility for student interpretation.  As with the seen examination the student is able to develop an argument or elaborate on researched information to provide  a substantial review of a particular topic.  Unlike the seen examination the topic is limited to an area which can be researched in more detail and presented within the constraints of numbers of words but in a precise, well structured, unambiguous manner.

Posters
These encourage team work amongst students and test their ability to identify priorities, synthesise information from a number of sources, write concisely and precisely and use a variety of ICT and presentation skills.

Oral Presentations
These are primarily used to determine the students' abilities of oral communication through assessing their clarity of exposition and logical development and presentation of information and ideas.  Where group work is involved in the preparation of oral presentations, teamwork may also be assessed by this means.

Reports
These are useful in areas where investigations have taken place to ascertain primary or secondary information and where the student is required to analyse and evaluate the information and finally make a recommendation from them.  This assessment is appropriate since it has a realistic application in the field of management or research and will enable the student to prepare documentation to be read and interpreted and acted upon by others.

Case Studies

Since all science courses are based on the evaluation of events and circumstances from which decisions might be made, the use of case studies as an assessment strategy is further endorsed as appropriate to these degrees.

Case studies can either be undertaken as a student centred strategy whereby they investigate a particular situation and are assessed on the feedback of results for example at a seminar to their peer group, or it may be undertaken by presentation of events and circumstances, where the student is required to deduce facts, analyse data and make recommendations according to questions asked under written examination conditions.  In the latter, students may be given the case study to analyse before sitting an examination to enable them to research the material beforehand.

Research Project

The research project assessment involves the students using varied skills, which include the development of a research proposal, report writing, and presentations.  These help measure the transferable skills which are also assessed in other ways throughout the degree.  

Final Assessment
The final assessment at the end of the degree has therefore involved a range of strategies.  A student's grade is determined by a combination of the results of examinations, essays, data interpretation, report writing, interviews, presentations, case studies practical skills etc to provide a mark on which the overall classification of the degrees is then based.

The assessment strategies themselves contribute to the achievement of the overall aims and objectives of the degree.  For example the writing of reports and essays contribute to both the learning experience as well as producing a product that can be assessed.  Similarly the delivery of a short oral presentation during a seminar is both an opportunity for the student to develop their communication skills, as well as aid to assessment.

I.
ENTRY QUALIFICATIONS


These are subject to regular review.

The general entry requirements are those of the University Undergraduate Modular Scheme.  

Entrants to the BSc (Hons) Biomedical Science course would normally be expected to have:

A minimum of 180 points, to include two 6-unit awards (A2) or equivalent.  To include a minimum of 40 points in chemistry or biology A2 level/Vocational A Level.  General studies is not normally accepted as a qualifying subject.  Key skills are not normally included within the overall tariff requirement.

Or:
BTEC ND/NC:  six merits in final year units.

Plus GCSE (A-C):  five subjects including English Language, Mathematics and Science.

Applications by holders of other equivalent qualifications and by mature students are also welcomed.

2.
Typical entry qualifications set for entrants to the field are:

A total of 180 points at AS and A2 from three subjects including Biology and Chemistry or either Biology or Chemistry and one other Science Advanced Level.

J.
CAREER OPPORTUNITIES

Course graduates are well suited to employment in diagnostic and research hospital laboratories, public health and veterinary laboratories and a variety of pharmaceutically-related industries.
In the UK, a graduate in Biomedical Science, especially one with IBMS and HPC accreditation and approval is highly valued in any hospital laboratory as a trainee biomedical scientist in one of the biomedicine disciplines. A job as a Biomedical scientist offers a dynamic and challenging career with great potential and prospects. Following the recent “Agenda for Change” government policy document the career of a biomedical scientist plays an increasing role in the clinical management of a patients and may ultimately lead to the achievement of a consultant grade. 
A degree in biomedical science enables students to enter careers in other areas such as clinical science, research, biotechnology, science communication, pharmaceutical, food and environmental science. The degree also prepares students for graduate entry to areas such as teaching and commerce. Individuals with biomedical science training can also find careers outside science in areas such as law, patenting, technical sales and journalism.

Suitably qualified graduates may also consider applications to medicine or dentistry or a fast-track medicine course. Finally, a student may decide to read for a higher degree to lead into a very rewarding career in biomedical research. Example potential destinations are detailed below
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Scientific Options.
K.
INDICATORS OF QUALITY

The QAA Subject Review of Life Sciences (qaa.ac.uk) in 2000 awarded top scores of 4 out of 4 in all aspects of the assessment (a total of 24/24) rating Life Sciences at Kingston as one of the top teaching departments in the country. For specific information on quality assurance policy please see the Faculty of Science UMS Documentation, Section A, Course and Management Structures.

L.
APPROVED VARIANTS FROM THE UMS/PCF

No variations from UMS required. In addition, approved Faculty progression regulations apply.

FIGURE 1.         BSc (HONOURS) BIOMEDICAL SCIENCE COURSE STRUCTURE
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