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1. Aims of the programme:

The MEng programme in Electronic and Electrical Engineering aims to provide a high quality, broad based educational experience that produces graduate engineers with a strong academic background in electrical, electronic and software engineering combined with the analytical, technical and professional capabilities necessary to drive and exploit future developments in research and industry.

2. Relevant subject benchmark statements and other external and internal reference points used to inform programme outcomes:

The Quality Assurance Agency for Higher Education (QAA) Subject Benchmark Statement for Engineering, 2006.

The report of the IET’s Accreditation Panel, November 2004 (the panel included representatives of the InstMC, RAeS and EI).

UK Standard for Professional Engineering Competence (UK-SPEC), Engineering Council UK, May 2004.

The QAA framework for higher education qualifications for England, Wales and Northern Ireland, January 2001.

The QAA Final Phase 1 Subject Standards Statements, April 2000 (Engineering).

The QAA Annex to Academic Standards – Engineering: MEng degrees.

Standards and Routes to Registration – SARTOR 3rd Edition (1997).

The IEE’s response to SARTOR 3rd Edition (1997).

Loughborough University’s Learning and Teaching Strategy.

3. Intended Learning Outcomes

Knowledge and Understanding:

On successful completion of this programme, students should be able to demonstrate a knowledge and understanding of:

(1) Mathematical methods appropriate to electronic and electrical engineering, their limitations and range of applicability
(2) Principles of engineering and/or systems science appropriate to electronic and electrical engineering and their range of applicability
(3) Principles of Information Technology and Communications appropriate to electronic and electrical engineering
(4) Design principles and techniques appropriate to relevant components, equipment and associated software
(5) Characteristics of relevant engineering materials and components
(6) Management and business practices appropriate to engineering industry, their application and limitations
(7) Codes of practice and regulatory frameworks relevant to electronic and electrical engineering
(8) Operational practices and requirements for safe operation relevant to electronic and electrical engineering
(9) The professional and ethical responsibilities of engineers

Teaching, learning and assessment strategies to enable outcomes to be achieved and demonstrated:

Learning and Teaching Methods:

Knowledge and understanding are acquired continually throughout the programme from a combination of lectures, timetabled and ad hoc tutorials, problem solving classes, laboratory exercises, coursework exercises and self-study of pre-delivered resources. All elements are developed and reinforced throughout the programme, particularly through project work undertaken in groups in Parts A, B and C and individually in Part D of the programme.

Throughout the programme students are encouraged to undertake independent reading both to supplement and consolidate what is being taught and to broaden their individual knowledge and understanding of the subject.

Assessment:

Knowledge and understanding are tested and assessed throughout the programme using a combination of unseen written examinations, unseen multiple-choice examinations, written examinations based on previewed material, open-book written examinations based on laboratory exercises, viva-voce examinations on laboratory exercises, viva-voce examinations on project work, computer aided assessments, unseen coursework tests, open-book coursework tests, coursework assignments, design studies, essays and reports, laboratory logbooks, laboratory formal reports, project reports and/or papers, project logbooks, oral presentations, visual presentations and work placement reports.

Skills and other attributes:

a. Subject-specific cognitive skills:

On successful completion of this programme, students should be able to:

(10) Identify and apply appropriate mathematical and/or computer based methods for modelling and analysing practical and hypothetical engineering problems
(11) Model and analyse non-routine engineering systems, processes, components and products
(12) Develop innovative solutions to practical engineering problems
(13) Integrate, evaluate and use information, data and ideas from a wide range of sources in unfamiliar situations
(14) Develop new and innovative systems, processes, components or products by integrating ideas from a wide range of sources
(15) Use management tools appropriate to engineering industry
Teaching, learning and assessment strategies to enable outcomes to be achieved and demonstrated:

Learning and Teaching Methods:

Cognitive skills are acquired continually throughout the programme from a combination of lectures, timetabled and ad hoc tutorials, problem solving classes, laboratory exercises, coursework exercises and self-study of pre-delivered resources. All elements are developed and reinforced throughout the programme, particularly through project work undertaken in groups in Parts A, B and C and individually in Part D of the programme.

Throughout the programme students are encouraged to undertake independent reading both to supplement and consolidate what is being taught and to help develop cognitive skills.

Assessment:

Cognitive skills are tested and assessed throughout the programme using a combination of unseen written examinations, unseen multiple-choice examinations, written examinations based on previewed material, open-book written examinations based on laboratory exercises, viva-voce examinations on laboratory exercises, viva-voce examinations on project work, computer aided assessments, unseen coursework tests, open-book coursework tests, coursework assignments, design studies, essays and reports, laboratory logbooks, laboratory formal reports, project reports and/or papers, project logbooks, oral presentations, visual presentations and work placement reports.

b. Subject-specific practical skills:

On successful completion of this programme, students should be able to:

(16) Use appropriate or novel mathematical methods for modelling and analysing pertinent engineering problems
(17) Select and use relevant test and measurement equipment
(18) Plan and execute safely novel or unfamiliar experimental laboratory work
(19) Select and use computational tools and packages (including programming languages where appropriate)
(20) Design, and where appropriate construct, new systems, components or processes
(21) Undertake testing of design ideas in the laboratory or by simulation, and analyse and critically evaluate the results
(22) Search for, retrieve and evaluate information, ideas and data from a variety of sources
(23) Manage and allocate resources to a project
(24) Produce technical reports, papers, diagrams and drawings at an appropriate level

Teaching, learning and assessment strategies to enable outcomes to be achieved and demonstrated:

Learning and Teaching Methods:

Practical skills are acquired continually throughout the programme from a combination of problem solving classes and laboratory exercises. All elements are developed and reinforced throughout the programme, particularly through project work undertaken in groups in Parts A, B and C and individually in Part D of the programme.

Assessment:

Practical skills are tested and assessed throughout the programme using a combination of coursework assignments, design studies, laboratory logbooks, project reports and/or papers, project logbooks and work placement reports.

c. Key/transferable skills:

On successful completion of this programme, students should be able to:

(25) Manipulate, sort and present data in a range of forms
(26) Use evidence based methods in the solution of complex problems
(27) Use a wide range of information and communications technology
(28) Be creative and innovative in problem solving
(29) Work with limited or contradictory information in the solution of unfamiliar problems
(30) Use an engineering and/or systems approach to the solution of problems in unfamiliar situations
(31) Communicate effectively orally, visually and in writing at an appropriate level
(32) Learn effectively, continuously and independently in a variety of environments
(33) Manage time and resources

(34) Work effectively as part of a team and show potential for leadership

Teaching, learning and assessment strategies to enable outcomes to be achieved and demonstrated:

Learning and Teaching Methods:

Key and transferable skills are acquired continually throughout the programme from a combination of lectures, problem solving classes, laboratory exercises, coursework exercises and self-study of pre-delivered resources. All elements are developed and reinforced throughout the programme, particularly through project work undertaken in groups in Parts A, B and C and individually in Part D of the programme.

Assessment:

Key and transferable skills are tested and assessed throughout the programme using a combination of unseen written examinations, written examinations based on previewed material, open-book written examinations based on laboratory exercises, viva-voce examinations on laboratory exercises, viva-voce examinations on project work, coursework assignments, design studies, essays and reports, laboratory logbooks, laboratory formal reports, project reports and/or papers, project logbooks, oral presentations, visual presentations and work placement reports.

4. Programme structures and requirements, levels, modules, credits and awards:

The MEng programme in Electronic and Electrical Engineering is offered as a full-time course of four years or five years if taken with the optional industrial training year, which can lead to the additional award of Diploma in Industrial Studies (DIS) or the Diploma in Professional Development (DPD).

Each Part of the programme runs from October to June of the following year and is taught in two semesters each of 15 weeks. The duration of the programme is eight semesters or ten semesters if the industrial training year is included. The industrial year cannot begin until Part B has been completed successfully, but may then be undertaken either before starting Part C or before starting Part D.

The programme is divided into teaching units called modules, which are each assigned a credit weighting. A basic 10-credit module requires approximately 100 hours of student effort, which can include up to 33 hours of formal teaching and laboratory work. Additional laboratory work of up to 12 hours may be included in some cases. The remaining time is used for course work and tutorial completion, self-directed study and assessment. The maximum credit weighting for any one module in the programme is 40. Each semester contains the equivalent of 60 credits giving a total of 120 credits for each Part.

Modules that are delivered in one semester have their assessment completed within the semester in which they are taught, with formal examinations (where applicable) taking place in Weeks 13 to 15. Modules that are delivered over both semesters have 20-50% of their assessment completed in semester one and the remainder in semester two, with formal examinations (where applicable) taking place in Weeks 13 to 15 of semester two. Parts A and B of the programme are structured such that modules are delivered normally during the semester one examination period in weeks 12 to 15 and all formal examinations take place at the end of semester two. Parts C and D of the programme are structured such that formal examinations can take place at the end of each semester or all at the end of semester two depending on optional module choice. Modules that are delivered over both semesters are suspended during the semester one examination period and students are expected to use this time for examination preparation, project work and coursework as applicable.

The programme includes the facility to follow an elective subject and to include the subject in the degree title. There are four elective subject areas available;

· Control and Power

· Digital Communications

· Microelectronics

· Renewable Energy

The choice of elective is deliberately left until the start of the final year (Part D) to allow maximum flexibility in module choice prior to a final decision about programme direction being taken. However, optional choices relevant to an elective must be made in Part C. The programme can be followed in a less restricted form and elective subject areas can be followed without the elective being included in the degree title.

An elective subject requires that modules with a total modular weight of at least 70 have been undertaken from a specific subject group. Qualifying modules can be included from Parts B, C and D and these are indicated in the following lists.

All module choice is subject to availability, timetabling, prerequisite, preclusive and student number restrictions and not all module combinations are possible. For full details of restrictions to modular choice refer to the programme regulations.

Programme content can change due to internal and external drivers and its nature as part of a dynamic subject area; consequently, the content listed below is applicable only in the year of issue and should be considered as typical only. For full details of programme content refer to the programme regulations.

Part A - Introductory Modules

All Part A modules are compulsory

	Title
	Modular
Weight
	Semester

	Introduction to Programming
	10
	1

	Electromagnetism A
	10
	2

	Programming and Software Design
	10
	2

	Mathematics A
	15
	1 and 2

	Signals and Systems
	15
	1 and 2

	Circuits
	20
	1 and 2

	Electronics A
	20
	1 and 2

	Systems
	20
	1 and 2


Part B - Degree Modules

Compulsory Modules:

	Title
	Modular
Weight
	Semester

	Communications B
	15
	1 and 2

	Control System Design B
	15
	1 and 2

	Electrical Power B
	15
	1 and 2

	Electronics B
	20
	1 and 2

	Engineering Project Management
	20
	1 and 2

	Mathematics B
	20
	1 and 2


Optional Modules:

	Title
	Modular
Weight
	Semester

	Computer Networks B
	15
	1 and 2

	Engineering Mechanics
	15
	1 and 2

	Software Engineering B
	15
	1 and 2


Part C - Degree Modules

Compulsory Modules:

	Title
	Modular
Weight
	Semester

	Business Management
	15
	1 and 2

	Part C Group Project
	30
	1 and 2


Optional Modules:

	Title
	Modular
Weight
	Semester

	Numerical Methods for Engineers
	10
	2

	Finite Element Laboratory
	10
	1 and 2

	Microcontroller Laboratory
	10
	1 and 2

	Microwave Circuits Laboratory
	10
	1 and 2

	Modern Control Engineering
	10
	1 and 2

	Power System Laboratory
	10
	1 and 2

	Advanced Topics in Control C
	15
	1 and 2

	Computer Architecture C
	15
	1 and 2

	Computer Networks C
	15
	1 and 2

	Digital Control C
	15
	1 and 2

	Digital Interfacing and Instrumentation C
	15
	1 and 2

	Electrical Machines and Drives C
	15
	1 and 2

	Electrical Machines and Systems C
	15
	1 and 2

	Electromagnetic Compatibility C
	15
	1 and 2

	Electromagnetism C
	15
	1 and 2

	Electronic System Design with FPGAs
	15
	1 and 2

	Fast Transient Sensors C
	15
	1 and 2

	High Frequency Communications
	15
	1 and 2

	Introduction to VLSI Technology
	15
	1 and 2

	Power Electronic Converters
	15
	1 and 2

	Principles of Digital Communications
	15
	1 and 2

	Real-Time Software Engineering
	15
	1 and 2

	Renewable Energy Sources
	15
	1 and 2

	Software Engineering C
	15
	1 and 2

	Appropriate Language Modules
	20
	1 and 2


As an alternative to the options listed, modules to a maximum total weight of 20 may be chosen from the University catalogue, subject to the approval of the Programme Director and the delivering Department(s). The student is responsible for ensuring that all aspects of any such choice can be incorporated into their individual timetable and should be aware that it could result in examinations at the end of semester one. Choice should normally be restricted to modules at Part B or Part C level.

5. Part D - Degree Modules

Compulsory Modules:

	Title
	Modular
Weight
	Semester

	Applying Management Theory
	10
	1 and 2

	Advanced Project
	40
	1 and 2


Optional Modules:

	Title
	Modular
Weight
	Semester

	Embedded Software Development
	10
	1

	Coding
	15
	1

	Communication Channels
	15
	1

	Communication Networks
	15
	1

	Digital Signals and Communications Theory
	15
	1

	Solar Power 1
	15
	1

	Water Power
	15
	1

	Wind Power 1
	15
	1

	Audiovisual Communications
	10
	2

	Numerical Methods for Engineers
	10
	2

	Verification
	10
	2

	ATM Networks
	15
	2

	Audiovisual Communications
	15
	2

	Communication Network Security and E-Commerce
	15
	2

	Digital Signal Processing
	15
	2

	Integration of Renewables
	15
	2

	Mobile Communications
	15
	2

	Solar Power 2
	15
	2

	Sustainability, Policy and Environmental Management
	15
	2

	Wind Power 2
	15
	2

	Finite Element Laboratory
	10
	1 and 2

	Introduction to VLSI Design
	10
	1 and 2

	Microcontroller Laboratory
	10
	1 and 2

	Microwave Circuits Laboratory
	10
	1 and 2

	Modern Control Engineering
	10
	1 and 2

	Power System Laboratory
	10
	1 and 2

	Semiconductor Devices
	10
	1 and 2

	Advanced Topics in Control D
	15
	1 and 2

	Digital Control D
	15
	1 and 2

	Digital Interfacing and Instrumentation D
	15
	1 and 2

	Electrical Machines and Drives D
	15
	1 and 2

	Electrical Machines and Systems D
	15
	1 and 2

	Electromagnetic Compatibility D
	15
	1 and 2

	Electromagnetism D
	15
	1 and 2

	Fast Transient Sensors D
	15
	1 and 2

	Appropriate Language Modules
	20
	1 and 2


As an alternative to the options listed, modules to a maximum total weight of 20 may be chosen from the University catalogue subject to the approval of the Programme Director and the delivering Department(s). The student is responsible for ensuring that all aspects of any such choice can be incorporated into their individual timetable and should be aware that it could result in examinations at the end of semester one. Choice should normally be restricted to modules at Part C or Part D level.

All module combinations satisfy the requirements for accreditation by the Institution of Engineering and Technology and the Institute of Measurement and Control, however, the Energy Institute requires specific programme content:

A minimum of 300 hours (30 credits) from:

	Numerical Methods for Engineers
	(10 credit)

	Advanced Topics in Control C (or D)
	(15 credit)

	Electrical Machines and Drives C (or D)
	(15 credit)

	Electrical Machines and Systems C (or D)
	(15 credit)

	Electromagnetism C (or D)
	(15 credit)

	Power Electronic Converters
	(15 credit)


A minimum of 600 hours (60 credits) from:

	Solar Power 1
	(15 credit)

	Water Power
	(15 credit)

	Wind Power 1
	(15 credit)

	Integration of Renewables
	(15 credit)

	Solar Power 2
	(15 credit)

	Sustainability, Policy and Environmental Management
	(15 credit)

	Wind Power 2
	(15 credit)

	Finite Element Laboratory
	(10 credit)

	Power System Laboratory
	(10 credit)


Elective Subjects

In addition to the modules listed below it is normally expected that the topic of the Part D Advanced Project would be relevant to the elective subject area.

Electronic and Electrical Engineering (Control and Power)

In addition to the modules:

	Title
	Modular
Weight

	Control System Design B
	15

	Electrical Power B
	15


The programme must include modules to a total weight of at least 40 chosen from:

	Title
	Modular
Weight

	Digital Control C
	15

	Electrical Machines and Drives C
	15

	Power Electronic Converters
	15

	Electrical Machines and Systems C
	15

	Advanced Topics in Control C
	15

	Finite Element Laboratory
	10

	Modern Control Engineering
	10

	Power System Laboratory
	10

	Digital Control D
	15

	Electrical Machines and Drives D
	15

	Electrical Machines and Systems D
	15

	Advanced Topics in Control D
	15


Electronic and Electrical Engineering (Digital Communications)

In addition to the module:

	Title
	Modular
Weight

	Communications B
	15


The programme must include modules to a total weight of at least 60 chosen from:

	Title
	Modular
Weight

	Computer Networks B
	15

	Principles of Digital Communications
	15

	High Frequency Communications
	15

	Computer Networks C
	15

	Microwave Circuits Laboratory
	10

	Digital Signals and Communications Theory
	15

	Digital Signal Processing
	15

	Communication Networks
	15

	Coding
	15

	ATM Networks
	15

	Communication Channels
	15

	Communication Network Security and E-Commerce
	15

	Mobile Communications
	15

	Audiovisual Communications
	15

	Audiovisual Communications
	10


Electronic and Electrical Engineering (Microelectronics)

In addition to the module:

	Title
	Modular
Weight

	Electronics B
	20


The programme must include modules to a total weight of at least 50 chosen from:

	Title
	Modular
Weight

	Introduction to VLSI Technology
	15

	Electronic System Design with FPGAs
	15

	Digital Interfacing and Instrumentation C
	15

	Computer Architecture C
	15

	Verification
	10

	Embedded Software Development
	10

	Introduction to VLSI Design
	10

	Microcontroller Laboratory
	10

	Semiconductor Devices
	10

	Digital Interfacing and Instrumentation D
	15


Electronic and Electrical Engineering (Renewable Energy)

The programme must include:

Modules to a total weight of 60 chosen from:

	Title
	Modular
Weight

	Renewable Energy Sources
	15

	Sustainability, Policy and Environmental Management
	15

	Integration of Renewables
	15

	Solar Power 1
	15

	Wind Power 1
	15

	Water Power
	15

	Biomass 1
	15

	Solar Power 2
	15

	Wind Power 2
	15

	Biomass 2
	15


One module chosen from:

	Title
	Modular
Weight

	Finite Element Laboratory
	10

	Modern Control Engineering
	10

	Power System Laboratory
	10


Language modules in Parts C and D

Language modules are taken from the University-Wide Language Programme and are available in 12 levels suitable for a wide range of previous experience from beginner to post ‘A’ level. Modules at level 3 and above qualify as Degree Modules for this programme.

6. Criteria for admission to the programme:

Candidates must satisfy the general entrance requirements of the University and of the Department of Electronic and Electrical Engineering, typically in one of the following ways:

A level qualifications:

320 points from three full A levels, typically grades ABB, two of which must be in scientific or numerate subjects.

Other qualifications:

BTEC National Diploma: 320 points from 18 units including Distinction in Mathematics and two other units.

SQA: 320 points including Mathematics at Higher grade B.
International Baccalaureate: Minimum of 34 points, including 5 in Mathematics and one Science subject.

Other relevant qualifications as agreed by the Department.

Second Year Entry:

Direct entry into the second year (Part B) may be offered to candidates with appropriate qualifications. Examples include: HND from the UK, diplomas from Malaysia and Singapore and higher diplomas from Hong Kong.

Science and Engineering Foundation Studies:

Loughborough runs a one-year full-time Foundation Programme that does not lead to an award but is designed to prepare candidates who do not meet the conventional intake requirements for entry into degree programmes listed above. Information can be found at:

http://www.lboro.ac.uk/prospectus/ug/fs/
In order to progress to Part A of the programme candidates must accumulate at least 100 credits and achieve at least 60% in modules MAF001, MAF002 and MMF500 and an overall average mark of at least 50%. For transfer to an MEng programme candidates are normally subject to interview.

English Language Requirement:

English language requirements are specified by the University’s general entrance requirements and can be found at:

http://www.lboro.ac.uk/prospectus/international/englishlang.htm
7. Information about assessment regulations:

Candidates must achieve the minimum requirements set out in the University’s Senate Regulation XX and meet the following requirements:

In order to progress from Part A to Part B candidates must obtain in Part A at least 40% in modules totalling 100 credits, no less than 30% in the remaining modules and achieve an overall average mark of at least 50%.

In order to progress from Part B to Part C candidates must obtain in Part B at least 40% in modules totalling 100 credits, no less than 30% in the remaining modules and achieve an overall average mark of at least 55%.

In order to progress from Part C to Part D candidates must obtain in Part C at least 40% in modules totalling 100 credits, no less than 30% in the remaining modules and achieve an overall average mark of at least 55%.

To be eligible for the award of Master of Engineering, candidates must obtain in Part D at least 40% in modules totalling 100 credits, which must include a major solo project module.

Candidates who fail to satisfy these requirements are eligible as of right and on one occasion only to undergo reassessment in any modules that have prevented progression or the award of a degree. This reassessment may usually be undertaken in the University’s Special Assessment Period (SAP) before the start of the next academic year. However, some modules are not available in SAP and must be undertaken in the following academic year, optionally with or without tuition. Any student who obtains 40% in modules totalling less than 60 credits in any one Part is not eligible for reassessment in the SAP.

Candidates who fail to satisfy the requirements for progression or award on the MEng programme are often able to transfer to the BEng programme in Electronic and Electrical Engineering.

Candidates who undergo reassessment in the final year may not satisfy the requirements specified by the relevant accrediting Institutions.

For full details of the requirements for progression and award refer to the programme regulations.

8. Indicators of quality:

The programme is accredited by the Institution of Engineering and Technology (a new institution formed in 2006 by the merger of the Institution of Electrical Engineers and the Institution of Incorporated Engineers), the Institute of Measurement and Control and the Energy Institute. Other programmes in the Department are also accredited by the Royal Aeronautical Society and the Institution of Mechanical Engineers.
The independent Quality Assurance Agency subject review process of 1997 produced an Excellent grading of 22 out of 24 points.

The Department achieved a Research Assessment rating of 5 in the UK 2001 Research Assessment Exercise.

9. Particular support for learning:

Information about the Careers Service, Computing Services, the Counselling Service, the Disabilities and Additional Needs Service, the Engineering Education Centre, the English Language Study Unit, the Library, the Mathematics Learning Support Centre and Professional Development can be found at:
http://www.lboro.ac.uk/admin/ar/templates/notes/lps/
Well-established links with industry offer the possibility in all the programmes offered by the Department of taking a one-year industrial placement after successful completion of the second year. This gives students the opportunity of gaining relevant practical experience in an engineering environment and forms the major part of the requirement for the award of the Diploma in Industrial Studies (DIS).

The industrial placement can be undertaken optionally between Parts B and C or between Parts C and D of the programme. The Department assists all those wishing to find a placement by arranging interviews, visits and by circulating relevant information. An Industrial Liaison Tutor is available to assist in this process by maintaining links with industry and holding regular seminars/tutorials where relevant issues can be raised. Work permits can usually be obtained through the Department for those students needing them.

More information can be found at:

http://www.lboro.ac.uk/departments/el/programmes/company-placements.html
10. Methods for evaluating and improving the quality and standards of learning:

Information about the University’s formal quality management processes can be found at:

http://www.lboro.ac.uk/admin/ar/templates/notes/lps/
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