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1. Aims of the programme:

The programme is the first compulsory taught element of the four years of training delivered through the UK Doctoral Training Centre in Energy Demand Reduction and the Built Environment. This is jointly operated by the Department Civil and Building Engineering and the Energy Institute at UCL.  The course is open to DTC and non-DTC students and may be followed in either FT or PT mode. The aims of the programme are:
· To develop students’ interests in, and knowledge and understanding of, the interdisciplinary field of energy and the built environment;

· To provide an understanding of the UK energy landscape and the energy and climate change challenges facing the UK, to have a general understanding of the  international energy landscape and the technical and behavioural approaches to reducing energy demand.

· To enable them to critically assess the environmental, social and economic issues that affect the measurement, analysis, interpretations, research and management of energy demand;

· To provide them with general scientific knowledge and practical and technical skills required to carry out interdisciplinary scientific research projects;

· To develop students’ transferable skills enabling them to successfully manage, communicate, and lead complex research projects.
2. Relevant subject benchmark statements and other external and internal reference points used to inform programme outcomes:

The following are pertinent:

· QAA Benchmark statements for engineering.

· Framework for Higher Education Qualifications.

· Loughborough University Learning and Teaching Strategy
· EPSRC Energy Programme objectives of expanding research capacity in energy-related areas and to address perceived weakness in postdoctoral training in energy demand (EPSRC, Energy Landscape documentation, January 2009)
· University definition of MRes, Learning and Teaching Committee, PDQ Team, Nov. 2005.
· Discussions with Director of Graduate School (Harper) and Senior Assistant Registrar, Learning Policy Support Office (Bowyer).
The DTC was funded on the basis that an integrated programme of study would be delivered by UCL and LU. The Universities’ programme requirements permit this in large measure. 
The LU course consists of two advanced taught module (ATM) delivering core subject knowledge and two modules to develop generic or subject-specific research training/methodology/skills (RTMS).Two optional mdules must also be chosen from a number offered from within the Civil and Building Department and by others e.g. CREST (all 15 credits) these will provide RTMS. A dissertation, which will be equivalet to 90 credits, will be undertaken by all student.
In line with University policy, students that complete 4 modules will gain a PGCert. 
3. Intended Learning Outcomes

3.1 Knowledge and Understanding:

On successful completion of this programme, all students should be able to demonstrate knowledge and understanding in the following areas:
· Energy demand and its historical, technical, social, economic and policy context. 

· Energy demand in the UK and elsewhere.

· Energy use in domestic and non-domestic buildings the human and technical factors that influence these. 

· Climate change and energy supply and demand in buildings.

· Future energy pathways – decoupling economic growth and energy demand.

· Energy supply system, gas/oil, electricity, renewables and nuclear.  
· Modelling energy supply and demand – building energy use, embedded energy and integrated low and zero-carbon technologies.
· Low energy building design domestic and non-domestic.

· Quantitative and qualitative measurement and survey methods. 

· Monitoring technologies, calibration and sampling - temperature, energy use and environmental quality.

· Data analysis and representation. 
· The social environment and lifestyles and individuals attitudes and behaviours,

· Cultural effects on energy demand behaviours.

· The economics of energy supply and demand.

· Energy policy, targets, regulation, the policy cycle, carbon pricing, etc.

The curriculum map relates these outcomes to the individual modules.

Teaching, learning and assessment strategies to enable outcomes to be achieved and demonstrated:
The MRes consists of an initial intensive week that will be hosted at Loughborough. This will give the students an overview of the entire course and foster strong links between the students and between the students and the staff at the two site. During this week students are provided with a programme handbook, which will include the teaching time-table, a schedule of coursework assignments and their submission dates, a summary of the learning and teaching methods, the programme regulations, and module specifications, including recommended optional modules and their timetables. 
Thereafter the other (three) new modules will be of the long thin type, one run at Loughborough and the other two at UCL. The lectures provide the foundation material upon which the students will build in their subsequent self-guided coursework.  

The option modules will follow their existing format.
The new modules will involve predominantly guided reviews of literature covering each of the areas outlined above. Problems will be introduced formally through presentations, to be followed by group tutorials, seminars, demonstrations, study visits, classroom workshops and exercises, case study discussion, desktop, field and online research and writing and critique of papers. Practical work will focus on a variety of modelling problems, in which students will be asked to use, develop and critique models.
The perspectives on knowledge and research will look at scientific methods, from problem definition, choice of research approach, research design, data collection (in its most general sense) and interpretation. The modules will place a significant responsibility on the students themselves to plan and manage their time, and to evaluate their progress. 
The course work in the new modules will be designed to develop the domain specific and generic research skills of students. Likewise, the course work associated with the optional modules chosen by student will be devised to develop research skills.

In general, students are required to work individually (while researching and collating information for assignments, laboratory classes, tutorial work, and in writing reports and dissertations); students will also work in small groups (particularly for workshops and design exercises).

Student feedback will be gathered for each module, through a module survey and/or module review (a survey being of all students on the module, whereas a review is a more focused assessment by two student representatives); student feedback is also gathered via staff-student committee meetings held in each semester. Following student feedback, action is taken to improve the modules and programme where appropriate.

Assessment of knowledge and understanding will use a variety of methods, including individual and group classroom exercises and individual and group oral presentations (formative assessment). Summative assessment will be based on the coursework for each module. At the end of the course, MRes students will submit a dissertation which is will also be assessed also through an oral examination.
3.2
Skills and other attributes:

a. Subject-specific cognitive skills:

On successful completion of this programme, students should have the ability to:

· place individual pieces of research work in a broad technical, social, economic, policy and research context.

· think analytically and critically and develop an ability to define and address complex problems.

· critically analyse, interpret and contextualise literature.

· analyse and interpret evidence and data.

· apply a critical approach to multidisciplinary and general scientific thinking.

· appreciate the role science and engineering in developing, implementing and evaluating energy policy for the built environment.
Teaching, learning and assessment strategies to enable outcomes to be achieved and demonstrated:

These skills are primarily developed through: 

· introductory lectures, guided reading, seminar discussions, writing of papers.

· reading scientific research work, workshops, case-based reviews and discussions.

· Module CVP315 and CVP316, the option modules with their structured research projects and the Masters research project CVP318.

· readings, analysis and critique of key texts and discussion and reflection on policy evaluation and programme and project management.

Assessment of this ability is judged through performance in seminars and discussion and reflection on policy evaluation and programme and project management.
b. Subject-specific practical skills:

Students acquiring subject-specific skills in a number of areas but in the context of this MRes, students will be challenged to go beyond the analysis of a set problem and be required to apply the computer methods and laboratory and field monitoring skills to more open ended problems. As researchers they will be expected to have an ability to clarify the research question, to plan their ‘experimental’ approach and to implement that plan effectively to solve more open ended problems.

On successful completion of this programme, students should be able to:
· develop an approach to research in a complex, multi-disciplinary environment

· build new knowledge and skills of observation and critical assessment

· design and carry out collaborative multidisciplinary research work 
· Use data-bases, textual resources and a range of modelling and analysis techniques
· Communicate effectively through academic writing and oral presentations.
· Be reflective on own, and others’, research and work practice

· Plan and execute research projects effectively and efficiently

Teaching, learning and assessment strategies to enable outcomes to be achieved and demonstrated:
Students develop their practical skills through:

· the coursework and the major research project.

· lectures and readings, and reflection on paradigm cases and perspectives on

· knowledge 

· the compulsory and optional modules, which will have MRes devised course work chosen to assess ability to diagnose energy inefficiency in buildings, to model options for efficiency improvement, and to monitor building performance.

· module CVP316 in which the ability to understand both qualitative and quantitative social science research methods will be taught,

· their own work and association with ongoing research projects, which will lead to an understanding of the management of the scientific process from development of the research question to maximising the impact.

· effective use of databases and other scientific resources, 

· communication skills developed throughout the six modules, and by frequent discussions, presentations and reports, both oral and written.

Self-reflection and critical examination of work and thinking will be developed through constant debates and presentations, while a collaborative spirit will be developed through joint projects.
c. Key/transferable skills:

Students will acquire a wide range of transferable skills. The provision of training in these is a key purpose of this MRes programme. They include:

· Appraisal and select research methods.
· Critical literature reviews.

· Understanding research methodologies and their application to specific research problems.
· Interact with others in a professionally, socially, and culturally appropriate way.

· Understanding of groups dynamics and roles in teams, including meeting facilitation.

· Understanding organisational structures, functions, and roles.

· Planning and managing time, tracking and evaluating progress, and prioritise actions. 
· Reflecting on research work and its outcomes.

· Planning personal professional development.
· Awareness of research ethics, issues of confidentiality and data protection, intellectual property and copyright.
· Appreciation of the processes at work within the scientific, academic and stakeholder community. 
Teaching, learning and assessment strategies to enable outcomes to be achieved and demonstrated:

Transferable skills are developed through all the modules.  Activities include undertaking a personal development plan and Transferable skills are acquired:
· by planning, undertaking, and reviewing research projects.

· through discussion and reflection on course work and interaction with stakeholders, staff, and other students.

· Work within groups and presenting work to peers and defending own work in peer setting, particularly in CVP314.

· planning the dissertation research, developing the programme planning chart, and personal progress management (CVP318)

· through CVP316, matters of confidentiality and research ethics.

4. Programme structures and requirements, levels, modules, credits and awards:
The programme may be taken full or part-time, and leads to the award of Master of Research (MRes) or a Postgraduate Certificate (PGCert).
The four new modules are compulsory with two others being optional: all are 15 credits. These are followed by a 90 credit research project module. Two of the new modules provide core subject material (i.e. will be ATMs) the others focus on the building subject specific and generic research training/methodology/skills (RTMS). 

All the new modules will be assessed by coursework only using a range of approaches designed, as a whole, to develop the diverse range of research skills needed by energy demand researchers. The optional modules taken will be assessed through the associated course work which, for DTC students will be structured to develop their generic and subject specific research skills.

Part time students will undertake module CVP314, an option module, and CVP317 in year 1 and begin CVP318.   

This will be a demanding course to stimulate the UKs most talented and committed energy research students. 
With the exception of the research project (which spans both semesters and the summer period), and the first module, with its intensive one week residential block format, the other three new modules will be taught in the long thin format over a ten week period. Option modules will follow their established format.
Further indicative information about the DTC can be found at:

http://www.energy-building-dtc.org.uk/
Full details will be found in the Programme Regulations at:
http://www.lboro.ac.uk/admin/ar/lps/progreg/
5. Criteria for admission to the programme:

The minimum entry requirement to the course is either:

· a good first degree in relevant engineering, science or related subjects; or
· extensive relevant industry experience and a capability in engineering, science or related fields equivalent to graduate level.  
6. Information about assessment:

Students are assessment overwhelmingly through coursework and the research project.  The coursework is designed to develop and test diverse subject and generic research skills, including: written reports, data analysis, field work, laboratory experimentation, critical appraisal of published works, group work and oral and graphic presentations. All course work associated with the compulsory modules is to be submitted and assessed before the end of the semester in which the module is taught. Reassessment takes place during the University’s Special Assessment Period (normally in September each year).
7. What makes the programme distinctive:

The study of energy and the related discipline of sustainability is an active area of education, with numerous courses covering a range of specialisms and with many courses only relatively recently formed. However, a more detailed review of their aims and objectives finds that none address the area of energy demand with the same depth or breadth as is proposed here. Many focus on issues related to energy supply or on the more general topic of sustainability, or in terms of specific technological areas, such as the application of renewables. None are Masters in Research with the emphasis on research skills; none combine both theoretical and historical perspectives of energy demand with the context of economics, policy, and systems modelling approaches to research; none are cross-university and so able to offer the breadth of training proposed here. In short, none deliver an academic environment, course content, or the research and professional training comparable to that proposed in this MRes course. 
These are the strategic features recognised by the EPSRC which is funding the Doctoral Training Centre (DTC) for Energy Demand Reduction in the Built Environment with UCL, for which this MRes provides the first years training. The funding will support 40 PhD students over 5 years. In funding this DTC the EPSRC has underscored our vision to attract the brightest energy engineers, designers, and scientists to the crucially important area of energy demand reduction, to expand their capability, creativity and imagination by exposure to a melting pot of ideas. 
This MRes focusing on Energy Demand Studies represents the first concrete steps to equip them as the next generation of innovative researchers in a truly multi-disciplinary environment, and to give them the diverse skills needed to engage effectively across the industrial, political, social and academic arenas where so much in this area needs to be done.

The very strong engagement with stakeholders though out advisory panel ensures that the students will have the best possible opportunity to put their newly acquired skills into practice and that the course will meet industries changing demands.

8. Particular support for learning:

Please refer to:

http://www.lboro.ac.uk/admin/ar/templateshop/notes/lps/index.htm
9. Methods for evaluating and improving the quality and standards of 
learning:

Please refer to:

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