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Introduction 
 
This volume contains the appendices to the report: Educating Engineers for Sustainable 
Development and should be read in conjunction with that Report. 
 
The intention behind the provision of these appendices is two-fold.  First, we have sought to 
provide some additional information to amplify that given in the main Report; an example of this is 
the detailed nominal group process feedback contained in Appendix 7.1.  Second, and perhaps 
more important, we have sought to provide sufficient information for others to replicate our pilot 
study.  The key point here is that it is the process that is paramount in the design, not the content.  
Partly for that reason, we have not provided full details of the exercises used.  In addition, in many 
cases the exercises have been prepared by people outside the core team and they have retained 
some intellectual property rights in the materials.  Wherever possible, we have provided examples 
of actual documents used, although these may have varied between the years in which the 
programme has run. There has also been a substantial amount of re-formatting and some culling of 
less relevant (and possibly confusing) detail.     
 
The sequence of appendices follows, largely, the pattern of the main Report in order to help those 
interested in replicating the pilot study and those using the appendices as an adjunct to their 
reading of the main report.  Moving from some background considerations, the prime consideration 
is the design of the course unit and of the sequence of exercises that underpin it.  Subsequent 
appendices deal with the facilitators – who played a key role in the unit – and, thence, with the 
students.  After appendices dealing with issues of assessment come those looking at monitoring and 
evaluation and, finally those dealing with the process of dissemination.  We have also included a 
bibliography and reference list, drawn not just from those cited in the Report and the appendices, 
but also illustrating some of the background material that we consulted. 
 
Many of the original documents were provided by our Royal Academy of Engineering Visiting 
Professor in Engineering Design for Sustainable Development, Charles Engel, as background to get 
the pilot under way and we are most grateful that he has agreed to allow these working documents 
to be incorporated in the appendices.  Although many appendices are team efforts, we have tried 
to ascribe authorship to individual appendices where this is appropriate. 

 
Bland Tomkinson 

March 2009 
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Appendix 1 Overview 

A pilot course unit was tested with 48 students from four disciplines within the Faculty of 
Engineering and Physical Sciences in 2006/7.  Six groups, each with two Third Year students from 
the four curricula respectively, met weekly during Semester 2 (academic year 2006/7) to study with 
a sequence of five ‘case studies'. Timetabling difficulties made it necessary to focus on Year Three.  
This was repeated, the following year, with an increased cohort of 93 students, drawn from seven 
disciplines and a slightly smaller cohort, including a small number of students from Geography and 
from Life Sciences, has embarked on the latest iteration. 

The sequence of five tasks, each spread over three weeks, was designed to help the students to 
explore a range of relevant aspects of sustainable development and begin to develop a number of 
related abilities and skills within the time constraints of the (introductory) pilot course unit. Each 
group met with a post doctoral research fellow whose role was to ‘facilitate’ the students’ work 
during their weekly two hour problem-based learning (PBL) type session. At the start of the second 
week's session, the students shared what they had learned through individual study of questions 
which they had identified in relation to the current ‘case study’. They would then apply what had 
been learned to planning how they would tackle the task posed in the case study. During the third 
week’s group meeting the students would discuss the appraisal of their report, the outcome of their 
task for the three week case study. They would also spend some time when each student in turn 
would reflect on how s/he had learned and collaborated within the group.   This last task was 
sometimes facilitated by additional supporting material relating to group processes. 

The pilot course unit was planned as if it were the introductory course unit in a prospective strand 
on sustainable development. The course unit was designed to provide an active, cumulative, 
contextual, interdisciplinary and collaborative learning experience for the students. The students 
were also exposed to formative and summative assessments which were designed to support what 
they learned and how they learned within the pilot course unit. The assessments offered valid 
opportunities for the students to demonstrate how they were progressing and what they had 
achieved. The learning objectives focused on a selected number of tasks which engineers may be 
expected to undertake in relation to sustainable development. The underpinning abilities and skills 
also included a number of generic competences.   

Four advisory groups [see Appendix 1.2], each with a small number of academics from the faculty, 
were invited to support the project team. Their advice to the project team was also reported to 
the Steering Group, chaired by the faculty's Associate Dean for Teaching and Learning. The project 
manager (Rosemary Tomkinson) assisted the Steering and advisory groups wherever necessary. The 
project officer (Helen Dobson) acted as convener and rapporteur for the Steering and advisory 
groups. The advisory groups were invited to review and advise on suggestions assembled by the 
project team.  While these advisory groups ensured the profession-specific relevance of this 
project, its members also enjoyed repeated opportunities to familiarise themselves with a range of 
up to date aspects of undergraduate education.   

The project team has been responsible for the conduct and evaluation process of the project.  

The team has also investigated a number of specific questions through a Delphi Consultation with a 
number of national experts, including some who have acted as Visiting Professors in sustainable 
development in engineering. This additional project was supported by the Higher Education Academy 
Subject Centre for Engineering. 

The project has been supported by the Royal Academy of Engineering with the appointment of a non-
engineering Visiting Professor with emphasis on exploring an interdisciplinary, problem-based 
learning educational approach. 
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Appendix 1.1:  Profiles of key team members 

Visiting Professor - Charles Engel 
In 2006, Professor Charles Engel was appointed a Royal Academy of Engineering Visiting Professor at 
the University of Manchester, no mean feat for an octogenarian especially one with a background in 
medical education.  He has made a considerable impact on higher education throughout the world, 
particularly in the Commonwealth.  He is perhaps best known for his work in medical education and 
in problem-based learning, about both of which he has written extensively.  Indeed, he was the 
Foundation Head of the Division of Medical Education and Programme Evaluation of the Medical 
School at the University of Newcastle, Australia, and introduced the idea of a PBL curriculum into 
that country.  He has been awarded Honorary Doctorates by Brunel University and the University of 
Linköping and other honours by the medical authorities in the UK and Australia as well as the order 
of Saint John of Jerusalem.  He has acted as a consultant to universities throughout Europe and the 
Commonwealth as well as being a long serving member of the World Health Organization Expert 
Advisory Panel for Human Resources for Health Development. 
 
In recent years, Charles has taken on a mission to challenge higher education as to its purpose, 
especially in the face of increasingly complex and intransigent global problems, and it is this that 
has led to his appointment in the field of sustainable development. He has been a prolific 
contributor to books and professional journals, sometimes in the role of editor.  Perhaps because 
his work has itself had a global dimension, but largely because he has shunned personal publicity, 
he may be less well known in the UK than elsewhere in the world. 

Project Consultant - Bland Tomkinson 
Bland Tomkinson is University Adviser for Pedagogic Development at the University of Manchester, 
having spent forty-five years in the public service – civil service, local government, university and a 
spell with the Royal Institute of Public Administration.  Bland’s initial career was in Operational 
Research, including a number of studies in the area of refuse disposal. His current role has two 
principal aspects.  First is the development of academic staff and others who teach and, second, 
the encouragement of research and development into teaching and learning.  In the latter role, he 
has been engaged on two studies looking at the embedding in the curriculum of education for 
sustainable development and also smaller studies on the use of portfolios for academic and 
personnel decision-making.  Bland is a member of the STLHE (Canada), HERDSA (Australasia), POD 
(US), ISSoTL and of the Heads of Educational Development Group (UK) of which he is currently 
Treasurer.  He is a Fellow of the Higher Education Academy and also of the Association of University 
Administrators and was, until its recent reorganisation, Chair of the Netskills Steering Group.  Bland 
has also served as both Chair and Treasurer of AFS(UK), an international exchange organisation and 
also as Treasurer of the International Tree Foundation, of which he remains a Trustee. 

Project Manager - Rosemary Tomkinson 
Rosemary Tomkinson is currently Academic Support, Teaching Innovation and Development Adviser 
in the Faculty of Engineering and Physical Sciences in the University of Manchester.  Prior to this 
she was the Assistant Director of the Teaching and Learning Support Centre at UMIST.  Since leaving 
university with a Joint Honours degree in English and Drama and a Postgraduate Certificate in 
Education, Rosemary has a long career in education including appointments as Head of Drama, 
Head of English Head of General Studies and Head of Sixth Form in secondary schools; she also has 
experience and qualifications in counselling and in mentoring.  At UMIST Rosemary had 
responsibilities for staff and educational development and was Programme Director for the 
Postgraduate Certificate in Academic Practice, later exchanging this role for that of the Teaching 
Science and Engineering in English programme. In addition to her role supporting and developing 
academic staff in the faculty, Rosemary has been responsible for managing educational projects 
sponsored by the Royal Academy of Engineering and by the Higher Education Academy Engineering 
Subject Centre.  Rosemary’s academic support role includes responsibility for the programme of 
development for new lecturers in the faculty, development of those involved in student support 
and encouragement of curriculum design and enhancement. 
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Project Officer – Helen Dobson 
Having graduated with an MEng in Chemical Engineering and Environmental Technology, Helen 
started her career as a Process and Environmental Engineer for ExxonMobil in Scotland.  Since 2000, 
Helen has worked for the University of Manchester, firstly employed by a five-year EPSRC funded 
project to develop and manage an MSc Programme in “Environmental Management and Technology” 
for the School of Chemical Engineering and Analytical Science.  Helen then secured a post in the 
Engineering and Physical Sciences Faculty Teaching Support and Development Unit, where she was 
engaged in curriculum development and pedagogic research, developing an innovative inter-
disciplinary undergraduate Problem Based Learning course-unit in Sustainable Development as an 
action research project.  She is now employed by the University’s Manchester Business School, 
designing and delivering courses and workshops for Manchester Enterprise Centre.  Outside work, 
Helen is mother to two very lively young daughters, is a keen photographer and enjoys walking in 
the picturesque Peak District countryside where she lives.  

Project Officer (2008) – Anna Hiley 
Anna Hiley is both an academic and an Architect.  She commenced her career in architectural 
practice in 1972 and until 1993 worked in the construction industry, first as a senior project 
architect, then as a partner in private practice.  Her main role was to lead multi-disciplinary design 
teams in the design and project management of an extensive range of projects, from very large 
complex multi-function developments to commissioned work for individual clients.  She developed 
extensive expertise in this multi-disciplinary environment in which the ability to collaborate 
effectively with others, and to develop and implement appropriate strategies to solve problems 
creatively is core to a successful project outcome.   
 
She combined her role in industry with work Higher Education as a visiting lecturer and research 
fellow, working on the Evolutionary Development of Expert Systems (IT) in Real Life for the 
Construction Industry.  In 2005, she was seconded to the University Pedagogic Development Office 
to undertake the Directorship of the Teaching Science and Engineering in English postgraduate 
programme for Chinese academics and continued in this post until the end of the contract with the 
Chinese Government.  Further secondments allowed her to develop her expertise in staff 
development, teaching and pedagogic research.  Her main areas of interest encompass academic 
staff development, the development of students’ high level transferable skills, innovation in 
student support and learning and the promotion of multidisciplinary and interdisciplinary learning.  
She now lectures in the School of Mechanical, Aerospace and Civil Engineering at the University of 
Manchester. 
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Appendix 1.2 Remits of key working groups for the pilot phase                                            
   

Steering Group 
The Group is invited to supervise the overall organisation, funding and conduct of the RAEng 
Sustainable Development Project as outlined in the Overview. 
Not more than three face to face meetings are envisaged during the life of this project. 
The project manager will ensure that members are kept informed between these meetings. 
 
The membership of the Steering Group: 
Professor Patrick Bailey  (Associate Dean, Teaching and Learning: Chair) 
Professor Paul Sharratt        (Deputy Chair) 
Professor Peter Hicks  (School of Electrical Engineering and Electronics) 
Professor Colin Hughes       (School of Earth, Atmospheric and Environmental Sciences)  
Professor Charles Engel      (present RAEng Visiting Professor) 
Professor Richard Dodds    (member of the RAEng Education Group) 
Dr Simon Steiner                (Academic Adviser , Engineering Subject Centre) 
Mr Bland Tomkinson               (University Adviser on Pedagogic Development) 
Mr Tim Jones                 (Manchester Science Enterprise Centre) 
Mrs Helen Dobson   (Project Officer) 
Mrs Rosemary Tomkinson  (Project Manager, Convener and Rapporteur)  
 
The advisory groups 
The Groups are invited to assist the project team by reviewing and advising on suggestions and 
related material provided by the project team as outlined in the Overview.  
The Groups’ reviews and advice will be made available to the Steering Group. 
The Groups may elect to carry out their remit initially by communicating by e-mail, 
so that not more than four face to face meetings, each of no more that one hour’s duration, may 
be necessary during the life of the project. 
Members of the Steering Group and members of the four advisory groups are cordially invited to 
participate in publications and presentations flowing from the planning, conduct and evaluation of 
the project. 
  
Advisory Group No.1 
The Group is invited to assist the project team in relation to suggestions and associated material 
assembled by the project team. 
Review and advise on:  

• The project’s Working Definition of Sustainable Development in Engineering;  

• The tasks which graduates might be asked to undertake in relation to sustainable 
development.  

 
The Group comprised: 
Professor Peter Hicks   (Chair, Electrical Engineering & Electronics) 
Professor Graham Thompson  (Mechanical, Aerospace & Civil Engineering) 
Professor Hamish Rankin  (Chemical Engineering & Analytical Science) 
Unavailable for meeting but invited to contribute comments: 
Professor Colin Hughes   (Earth, Atmospheric & Environmental Sciences)  
 
Advisory Group No.2 
The Group is invited to assist the project team in relation to suggestions and associated material 
assembled by the project team. 
Review and advise on:  

• The abilities and skills which would need to be developed for the management of the tasks 
(reviewed by Advisory Group 1);  

• The case studies and associated study material for use in the pilot (introductory) course 
unit. 

 
The Group comprised: 
Professor Paul Sharratt   (Chair, Chemical Engineering & Analytical Science) 
Professor Grahame MacDougall  (Visiting Professor) 
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Dr Bill Craig   (Mechanical, Aerospace & Civil Engineering) 
Dr Dave Polya   (Earth, Atmospheric & Environmental Sciences) 
Dr Joseph Mutale   (Electrical Engineering & Electronics) 
Unavailable for meeting but invited to contribute comments: 
Professor Colin Hughes   (Earth, Atmospheric & Environmental Sciences)  
 
Advisory Group No.3 
The Group is invited to assist the project team in relation to suggestions and associated material 
assembled by the project team. 
Review and advise on:  

• Appropriate and supportive approaches for formative and summative assessment of the 
students’ progress and achievement;  

• Relevant recognition and reward of students’ successful participation during the pilot 
course unit. 

 
The Group comprised: 
Mr Bland Tomkinson   (Chair, University Adviser on Pedagogic Development) 
Mr Tim Jones    (Manchester Science Enterprise Centre) 
Dr Bill Craig    (Mechanical, Aerospace & Civil Engineering) 
Dr Alasdair Renfrew   (Electrical Engineering & Electronics) 
Dr Pete Gardner   (Chemical Engineering & Analytical Science) 
Dr Ian Whyte    (Mechanical, Aerospace & Civil Engineering) 
Dr Mike Barnes    (Electrical Engineering & Electronics) 
Unavailable for meeting but invited to contribute comments: 
Mrs Anna Hiley    (Mechanical, Aerospace & Civil Engineering)  
 
Advisory Group No.4 
The Group is invited to assist the project team in relation to suggestions and associated material 
assembled by the project team. 
Review and advise on:  

• The design of monitoring the implementation of the pilot course unit;  

• Relevant recognition and reward of creativity and quality of commitment in educational 
activities by individual academics. 

 
The Group comprised: 
Mr Peter Winter   (Chair, Manchester Science Enterprise Centre) 
Dr Shima Barakat   (Manchester Science Enterprise Centre) 
Professor Peter Hicks   (Electrical Engineering & Electronics)  
Dr Michele Warren   (Earth, Atmospheric & Environmental Sciences) 
Mr Bland Tomkinson   (University Adviser on Pedagogic Development) 
Unavailable for meeting but invited to contribute comments: 
Mrs Anna Hiley    (Mechanical, Aerospace & Civil Engineering)  
Ms Adele Aubrey   (Teaching Support and Development)  
Dr Charlotte Woods   (School of Education) 
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Appendix 2  Literature review  
 
These two papers were prepared by Charles Engel to inform the discussions.  A more comprehensive 
list of works consulted appears at Appendix 9. 
 

Towards the Design of the Pilot course unit – Paper No.1 

Introduction 

The RAEng project is intended to explore the acceptability, effectiveness and logistic feasibility of 
teaching and learning about sustainable development (SD), with a view to its possible inclusion in 
the undergraduate programme of the Faculty of Engineering and Physical Sciences. 
 
The pilot course unit is to be offered to a limited number of Third Year Students during the second 
semester, early in 2007.  These students are to be recruited from four Schools, so that pairs from 
each school can participate in a number of interdisciplinary tutorial groups.  Each group will meet 
once per week for two hours with an academic who will assume the role of a facilitator of the 
students’ learning, not as an instructor of SD.  Both the facilitators and the students will be 
familiarised with, and supported in, the conduct of Problem-Based Learning (PBL) with the help of 
the RAEng Visiting Professor who has close personal experience in the design and implementation of 
PBL in higher education.  This approach has here been selected for two main reasons. 

1) If graduates are to be able to incorporate the requirements of SD in their professional 
practice, students need to be assisted to develop the required abilities and skills through 
active, contextual, integrated and collaborative learning.  Informed conduct of PBL can provide 
the necessary environment and facilities. 
2) The support for active, self-directed learning with the help of academics acting as 
facilitators, circumvents the need for subject specialist instructors in SD. 
The students will look at a case presentation, share their (interdisciplinary) knowledge and 
experience, in order to progress with the management of their task as it relates to SD.  As they 
progress they will formulate questions to be followed up through private study, supported with 
appropriate literature in the Library’s reserve collection.  During the first half of the following 
week’s session the group will share what its members have learned and apply this to the 
original problem and their task. 
 

It would be unrealistic to suggest that a single course unit which is implemented in parallel with 
other study responsibilities could achieve the full spectrum of abilities and skills needed in 
professional practice in relation to SD.  It will, therefore, be necessary in this pilot course unit to 
focus on the development of a limited number of requisite abilities and skills.  This paper is 
specifically concerned with the identification of the spectrum of professional abilities and skills 
which may relate to SD.  It is anticipated that this review of engineering competences will assist in 
deciding the “content” of the sequence of learning tasks in the pilot course unit. 

The Engineering Graduate in the Future 

Educating Engineers for the 21st Century: The Industry View. (March, 2006). Spinks,N., Silburn,N. 
and Birchall,D. London: Royal Academy of Engineering 

“[Figure 12] synthesises the findings of the research into a visual depiction of the domain of the 
engineering graduate of the future.  At the centre lie the defining and enabling skills and 
attributes that form the core competences of the engineering graduate.  Whilst other disciplines 
will have special skill sets, it is this combination of skills that marks out the engineering graduate 
and underpins the roles that industry looks to such graduates to undertake.  Three such roles are 
identified in [Figure 12]: 

• The engineer as specialist recognises the continued need for engineers who are technical 
experts of world-class standing. 

• The engineer as integrator reflects the need for engineers who can operate and manage 
across boundaries, be they technical or organisational in a complete business environment. 
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• The engineer as change agent highlights the critical role engineers must play in providing 
the creativity, innovation and leadership to shape the industry in an uncertain future. 

 
Individual engineers will more than likely focus on one of these roles; some, perhaps fewer in 
number, may be equally able to operate in two or more.  Alternatively engineers may occupy 
different roles at different stages of their career.  What is clear, however, is that industry will 
need engineering graduates in all three roles in the future.” 

Design – the Overall Framework 

Design principles:  The Engineer’s Contribution to Society, contributed by RAEng Visiting Professors 
in Principles of Engineering Design, identified that:  “Engineering Design encompasses three key 
stages of realisation: 

Need – all design begins with a clearly defined need; 
Vision – all designs arise from a creative response to need; 
Delivery – all designs result in a system, product or project that meets the need”. 

They added “ …in addressing the problem Design development is an interactive process.  It also 
needs information about market constraints and production processes.   There is thus a need for 
access to necessary specialist advice.” 

Educating Engineers in Design:  Lessons Learned from the Visiting Professors Scheme. London: 
Royal Academy of Engineering. 

This is an overview of creative initiatives for substantial curricular change by Visiting Professors at 
participating universities, supported by the Royal Academy of Engineering. 

“The Academy’s emphasis on the importance of design education stemmed from concern that, 
despite several examples of design teaching being very effectively introduced into the 
undergraduate curriculum, some engineering courses were tending to concentrate too much on 
individual technical disciplines and on theory, often in considerable depth, and tending to neglect 
some of the wider issues that surround the real application of engineering.  To be successful, 
engineering education has to be embedded in the realities conditioning its practice, and these 
realities are worth teaching from the very beginning of an engineering course.  The design process 
is therefore of fundamental importance in an engineering course and benefits all students, even 
if they are not going to pursue careers in design.”          ibid p.9  

The Conclusions stated:  “Ideally, design should be a major integrating theme running through the 
teaching of undergraduate engineering.  The spread of modularity creates pressure to avoid 
integrating themes that are not appropriate for all students taking a particular set of course 
units. Design is stated to emphasise project work which is resource intensive, while universities 
are under pressure to reduce unit cost.” 

Contextual, integrated learning through the application of Problem-Based Learning may help to 
supplement project work, while also supporting cumulative learning in a range of disciplines that 
are relevant to the design in hand.  Indeed the report states: “As some examples of good practice 
show the use of Problem-Based Learning, and project work can make students want to learn more 
engineering science in order to realise their projects.” 

The report emphasises repeatedly “interdisciplinary and contextual education, as well as 
curricular change to be introduced and supported from faculty level together with heads of 
schools.”  All Visiting Professors supported curricular change with Design forming a central, 
cementing element. 

The UK Standard for Professional Engineering Competence.  Engineering Council  

This sets out Specific Learning Outcomes in Engineering (Chartered Engineer).  For example: 
“Design 
Design is the creation and development of an economically viable product, process or system to 
meet a defined need.  It involves significant technical and intellectual challenges and can be used 
to integrate all engineering understanding, knowledge and skills to the solution of real problems.  
Graduates will therefore need the knowledge, understanding and skills to: 

• Investigate and define a problem and identify constraints including environmental and 
sustainability limitations, health and safety and risk assessment issues; 
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• Understand customer and user needs and the importance of considerations such as 
aesthetics; 

• Identify and manage cost drivers; 

• Use creativity to establish innovative solutions; 

• Ensure fitness for purpose for all aspects of the problem including production, 
operation, maintenance and disposal; 

• Manage the design process and evaluate outcomes.” 
 

The Applicability of Output Standards to I Eng. Programmes states 

“Design 
Graduates will need the knowledge, understanding and skills to: 

• Define a problem and identify constraints; 

• Design solutions according to customer and user needs; 

• Use creativity and innovation in a practical context; 

• Ensure fitness for purpose (including operation, maintenance, reliability etc); 

• Adapt designs to meet their new purposes or applications.” 

Systems Approach 

UK Standard for Professional Competence - The Accreditation of Higher Education Programmes 
(May 2004), Engineering Council. 

This includes in its General Learning Outcome, Engineering Analysis:  

“Understanding of and ability to apply a systems approach to engineering problems.” 

The Royal Academy of Engineering has emphasised the importance of ensuring that Systems 
Engineering is given appropriate emphasis in the undergraduate curricula of engineering.  The 
paper Systems Engineering – a road from perdition engineering, by David Stupples, RAEng Visiting 
Professor for Integrated Systems Design and Professor of Systems Engineering, City University, 
London, states: 

“Abstract:  Today’s complex engineering systems are substantially multi-disciplinary, but 
universities are still producing engineers that are essentially skilled in a single discipline.  In world 
economic terms, if the UK is to maintain its position as a leading technological nation then it must 
move higher in the engineering food chain and become a leading systems integrator.  To achieve 
this position, academic engineering education in the UK must change to incorporate systems 
engineering.  The Royal Academy of Engineering is best placed to bring about this change through 
its contacts with government.  Using a three level model for systems engineering proposed in this 
paper, the RAEng together with the engineering institutions and INCOSE should persuade 
government that systems engineering is the key to the economy, and encourage universities to 
incorporate necessary syllabus changes, with a different focus for universities that wish to 
concentrate purely on engineering and others wishing to combine engineering with systems 
engineering.” 

Hitchens (1992) defined Systems Engineering as “a methodology to deal with large-scale, complex 
engineering systems, i.e. where systems are embedded into their soft environment; going someway 
to harmonise systems theory, systems engineering and systems thinking.” 

Present definition includes: system science covering systems theory, system modelling and systems 
mathematics; decision science (including operations research, systems analysis, probability); 
systems economics, social theory, cognitive and behavioural psychology; management throughout 
the system’s lifecycle. 

Stupples (2005) describes Levels 1, 2, 3 for teaching systems education (SE) on his pages 5 and 6.  
Level 3 is to “cover two or more engineering disciplines which have substantial impact on wider 
system aspects, including economics, social, environmental and political aspects.” 

His Conclusions and Recommendations state that the UK needs to “ensure to develop skills to deal 
with complex systems or networks of systems as a prime systems integrator.  Level 3 concerns 
engineering that has strong interfaces with socio- economic, socio-technical, political and 
environmental systems.” 
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Tasks – Competences – Education 

The specifications in this Section have been extracted from three documents: 
UK Standards for Professional and Engineering Competence 
 - Chartered Engineers and Incorporated Engineer Standard     
 - The Accreditation of Higher Education Programmes 
Degree Accreditation Board for Chartered Engineers (DABCE) Appendix A:  Specified Learning 
Outcomes. 
A review of these specifications will serve to select a limited number to become part of the criteria 
for the selection or design of the case studies in the pilot course unit. The constraints will be:  

(i) the limited time available for a single course unit; 
(ii) the logistic imperative to mount the pilot course unit in Year Three of the 
undergraduate programme, which will constrain the original aim to produce an introductory 
course unit. 

Tasks and Competences are here listed under: 
Design Process, including Analysis and Systems Approach 
Practical Application, Methods 
Management 
Economics, Social, Environmental and Sustainable Development Context 
Generic/ Generally Applicable Competences. 
 

Design Process, including Analysis and Systems Approach 
Investigate and define a problem and identify 

Constraints, including environmental and sustainability. 
Limitations, health and safety and risk issues. 
Consider customer and user needs. 
Identify and manage cost drivers. 
Use creativity to establish innovative solutions 
Adapt designs to meet their new purpose or application. 
Ensure fitness for purpose, including production, operation, maintenance, disposal. 
Apply a Systems Approach to engineering problems. 

Practical Application, Methods 
Select techniques, procedures and methods to undertake engineering tasks, with evidence 
from best practice. 
Establish an action plan to implement the results of the review. 
Identify problems and evaluate possible engineering solutions to meet client needs. 

Management 
Identify factors affecting the project’s implementation. 
Prepare implementation plans and method statements. 

Economic, Social, Environmental and Sustainability Context 
Apply knowledge and understanding of commercial and economic context of engineering 
processes. 
Act responsibly, taking account of the need to progress environmental, social and economic 
outcomes simultaneously. 
Provide products and services which maintain and enhance the quality of the environment 
and community. 
Ensure that engineering activities and outcomes promote sustainable development. 
Consider legal requirements governing engineering activities, including personnel, health, 
safety and risks – including environmental risks. 

Generic, Generally Applicable Competences 
Work with uncertainty. 
Communication, including obtaining information, conveying information orally, in writing, 
consulting and being consulted, participate in debate.  
Chair, record meetings. 
Personal and social skills, e.g. manage own emotions, strengths and weaknesses, awareness 
of, and concern for others. 
Collaborate in teams. 
Prepared to manage own continuing professional development, including self-evaluation, 
identification and critical appraisal of relevant sources of information, practise as a 
reflective professional. 
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Some Educational Considerations 

The achievement of the desired learning outcomes could be significantly enhanced in an 
educational environment which facilitates active, contextual, cumulative, integrated and 
collaborative study which is based on self-directed learning for a  “need to know”, in order to apply 
in practice.  Formative and summative assessment would support what students learn and how they 
learn. 

 Formative and summative assessment would provide students with valid opportunities to 
demonstrate how they are progressing in their development from lay status to that of the newly 
qualified professional and thus how to plan their studies. 

These considerations are supported by the expectations and recommendations expressed in the UK 
Standard of Professional Engineering Competence – The Accreditation of Higher Education 
Programmes, for example:  

“The breadth and depth of underpinning scientific and material  knowledge, understanding and 
skills is provided in the most appropriate manner to enable the application of engineering 
principles. . . . “ [p 9]  

“The definition of Knowledge and Understanding, Intellectual Abilities, Practical Skills and 
General Transferable Skills include: must have appreciation of: 

• the wider multidisciplinary engineering context  

• must appreciate the social, environmental, ethical, economic and commercial 
considerations 

•  application of engineering tools to the analysis, synthesis and  formulating designs. 

• problem solving, communication, working with others, information retrieval, planning of 
self-directed learning.” [p 10] 

 

Sustainable Development and Engineering – Paper No.2 

General Background 

The Higher Education Funding Council for England, in parallel with the Government’s policy on 
Securing the Future (Appendix I) undertook a consultation on sustainable development and 
published its Statement of Policy on Sustainable Development in Higher Education (July 2005/28). 
The Action Plan in this document includes the following statement: 
“Action: Building on the work of the Higher Education Academy in identifying, sharing and 
augmenting good practice in curricular and pedagogical development we will: 
build links to employers, professional bodies and students – all aimed at encouraging these groups 
to view sustainable development as a desirable component of higher education courses. 
In Research we will explore with the Research Councils and other research funders whether 
research could be strengthened to build the new skills, knowledge and tools needed for 
sustainable development in all subject areas. 
We will continue to support the Leadership Foundation in embedding sustainable development in 
its courses and programmes.  
As catalysts in the transition to sustainable development, we will 

* allocate funds through the Rewarding and Developing Staff Initiative; 
* support the implementation of the self-assessment tool for people management; 
* support the Equality Challenge Unit.  

We will support the Higher Education Academy in identifying, sharing and augmenting good 
practice in learning about sustainable development.” 
 
In reviewing ongoing activities the report acknowledges the Higher Education Academy’s resources 
project which will identify and collate learning and teaching resources on sustainable development. 
The report also mentions the RAEng scheme to help Engineering Faculties to develop curriculum 
material to show how engineering helps to address the challenges of sustainable development. The 
materials are gradually being rolled out to the remainder of the academic community. The report 
mentions two Centres for Excellence in Teaching and Learning which focus on sustainable 
development: The Centre for Sustainable Communities Achieved through Integrated Professional 
Education at Kingston University and the Centre for Excellence in Teaching and Learning for 
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Education for Sustainable Development at University of Plymouth.  The Plymouth Centre has 
offered to direct us to potential study material for the project’s Library’s Reserve Collection. 
 
The Higher Education Academy’s Sustainable Development in Higher Education: Current Practice 
and Future Developments, a Progress Report for Senior Managers in Higher Education (January 
2006) identifies six key findings:  

• “there is significant evidence that sustainability literacy is a growing element in many 
academic disciplines in many institutions; 

• many of the skills and much of the knowledge required to develop a sustainability literate 
graduate are already embedded in many programmes, and can enhance the employability 
of the graduate; 

• the overall coverage of ESD in the curriculum is currently uneven both within and across 
disciplines; 

• Academic Subject Centres are well placed to identify, develop and share good practice 
within and across disciplines where this is required.”   

 
This would indicate that the University’s RAEng project could provide a significant opportunity to 
offer a practical example for curriculum development in sustainable development, especially as the 
Higher Education Academy Engineering Subject Centre is reported as working with the Royal 
Academy of Engineering and its Visiting Professors scheme, including the production of learning and 
teaching resources. The Higher Education Academy acknowledged key barriers to adding 
sustainable development to existing curricula and offered some suggestions for remediation. The 
report’s section on Future Developments states that the Academy and its Subject Centres intend to 
strengthen support for institutions. 
 
An in depth contribution has been provided by the Higher Education Partnership and the Forum for 
the Future in their Learning and Skills for Sustainable Development: Developing a Sustainability 
Literate Society – Guidance for Higher Education Institutions (February 2004). This sets out to offer 
suggestions on curriculum design for integrating sustainable development with established 
curricula. However, some of the examples relate to Masters Degrees, with several dedicated to the 
environment or sustainability in particular. A closer examination would indicate that the faculty’s 
RAEng pilot course unit may add an interesting alternative to the advice and suggestions offered in 
this publication. 

Sustainable Development in Engineering 

UK Standards for Professional Engineering Competence: Chartered Engineer and Incorporated 
Engineer Standard states “Today’s professional engineers demonstrate a personal and professional 
commitment to society, to their profession and to the environment”. 
Lord Sainsbury of Turville contributed: “Engineers also have a more important role than never 
before as technology and the demands which we make of it become increasingly more complex, in 
ensuring that development takes place in a way which does not cause problems for our safety or 
our health. They have an equally crucial part to play in minimising risk to the environment, and in 
bringing about sustainable development, not only in the UK but throughout the world.” 
 
The Threshold Standards of Competence and Commitment section of the document states: 
“Undertake engineering activities in a way that contributes to sustainable development. This could 
include ability to: 

• Operate and act responsibly, taking account of the need to progress environmental, social 
and economic outcomes simultaneously; 

• Use imagination, creativity and innovation to provide products and services which 
maintain and enhance the quality of the environment and community, and meet financial 
objectives. 

• Understand and encourage stakeholder involvement. 
 
Degree Accreditation Board for Chartered Engineers, Appendix A includes: 

• Understanding of the requirement for engineering activities to promote sustainable 
development (S 3); 
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• Awareness of the framework of relevant legal requirements governing engineering 
activities, including personal, health, safety and risk (including environmental risk) issues 
(S 4). 

 
The Higher Education Academy Progress Report on Sustainable Development for Senior Managers 
acknowledges that a wide range of abilities and skills are required to create “action-orientated, 
sustainability literate graduates”. The report includes the following examples: 

• Problem-solving skills in a non-reductionist manner for highly complex real-life problems; 

• Ability to think creatively and holistically and to make critical judgements; 

• Ability to participate creatively in interdisciplinary teams; 

• Ability to initiate and manage change. 

Module Design and Implementation 

The publication ‘Engineering for Sustainable Development: Guiding Principles (2005)’ by the Royal 
Academy of Engineering is complementary to its Engineering Guide: Educating Engineers for Design 
(2005) and its report The Social Aspects of Risk (2003). The present Guide aims to assist in 
education for the competences in sustainable development which are set out in the UK Standard for 
Professional Engineering Competence (2004). Engineering Council UK. 
The introduction argues that “industrialised society simply cannot be sustained indefinitely.” The 
editors’ definition of sustainable development is “the process of moving human activities to a 
pattern that can be sustained in perpetuity.” They go on to argue that “Sustainable Development 
redefines the context within which the skills must be deployed. It is a new integrative principle, 
not a new set of tools, so that the concept cannot simply be regarded as an ‘add-on’ to existing 
engineering skills and educational programmes. Engineering input to sustainable development 
solutions must be provided in partnership with many other interests. For sustainable development 
to be achieved, professional practice in engineering needs urgently to have a much wider compass 
than the development of elegant solutions to narrowly specified technical problems.” 
 
The publication lists a set of twelve Guiding Principles which were identified in collaboration with 
the RAEng Visiting Professors for Sustainable Development: 
 

1.  Look beyond your own locality and the immediate future 
2.  Innovate and be creative 
3.  Seek a balances solution  
4.  Seek engagement from all stakeholders 
5.  Make sure you know the needs and wants 
6.  Plan and manage effectively 
7.  Give sustainability the benefit of any doubt  
8.  If polluters must pollute….then they must pay as well 
9.  Adopt a holistic, ‘cradle-to-grave’ approach 
10 Do things right, having decided on the right thing to do 
11. Beware cost reductions that masquerade as value engineering 
12. Practise what you preach. 

 
Each of these principles is explained in a subsequent section. For example, Principle 5, the 
requirement to know what is needed or what is wanted, includes a range of other requirements for 
decision making and for informing, persuading others, including shareholders. This would relate 
closely to a range of communication skills, as well as applying what is now defined as ‘emotional 
intelligence’- how others think, reason and react. Pages 32 to 39 summarise most helpfully in 
tabular form the various principles with their respective sub-sections for each of the seven 
illustrative examples. 
 
These Guiding Principles and their related activities will prove invaluable in the design, 
implementation and evaluation of the pilot course unit. 
 
[For full references, see Appendix 9] 
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Appendix 3: The Exercises 

Although the course unit specification ought to be a product of the curriculum design exercise, in 
practice the necessity to have the unit approved, and added to the menu of units available, meant 
that the specification had to be produced at an early stage.  This, then, posed a constraint on the 
development.  Some small adjustments were allowed and the version appended here is that issued 
to the students once the unit was under way. 

The advisory group looking at the design of exercises came up with eighteen possible scenarios and 
these needed to be whittled down to a usable number.  Appendices 3.2 and 3.3 elucidate some of 
the guidance given to the advisory group, whilst Appendix 3.4 shows a series of matrices that were 
designed to try to ensure good coverage, of all the requisite dimensions, in the exercises chosen.  
Each of the possible broad scenarios is mapped against three axes; underpinning interpersonal and 
technical skills; tasks in engineering practice, and; aspects of sustainable development. Appendix 
3.5 shows the initial design of a template to record the vital facts about each exercise and 
Appendix 3.6 exemplifies some of the detailed guidance about the way that the exercises would 
work in practice. 

 
The exercises contained in Appendix 3.6 are those used in the pilot phase and do not represent the 
full briefing that was given to the students or the additional background material supplied to 
facilitators.  The information given here demonstrates the salient points of each exercise, without 
going into excessive detail.  This is for two reasons.  First, some of the authors have retained 
copyright in their materials and, hence, use of the materials by others has to be with permission of 
the author.  Second, although we encourage other institutions to replicate what we have done, this 
needs to be by following the full design process, not by simply copying the exercises.   
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Appendix 3.1 Course unit specification 
 

1. GENERAL INFORMATION 
 

Title Integrated approaches to Sustainable Development 

Unit code  

Credit rating 10 

Level Level 3 

Pre-requisite units None 

Co-requisite units None 

School responsible MSEC 

Member of staff responsible Rosemary Tomkinson,  Helen Dobson (TSDU, FEPS),  
Tim Jones (MSEC) 

 

2. AIMS 
 

The aim of the programme unit is to introduce students to the concept of sustainable development 
and its implications for business, environment, the impact of technology locally and globally and 
the concepts of corporate social responsibility with a view to developing abilities and skills for 
assuming professional responsibilities in relation to sustainable development . 

 

3. BRIEF DESCRIPTION OF THE UNIT 
 

Students from each of the participating Schools will work in active, contextual, collaborative, 
interdisciplinary learning groups.  With the guidance of a facilitator, they will apply aspects of 
engineering and scientific practice towards the management of tasks inherent in a sequence of 
sustainable development case studies.  Group sessions will explore a set of case studies, in order to 
familiarise the students with different aspects of sustainable development and how they may be 
managed in professional practice.  

 

4. INTENDED LEARNING OUTCOMES 
 

Category of outcome Students will be able to:  

Knowledge and 
understanding 

A1 Demonstrate knowledge of key challenges of sustainable development 
as they relate to engineering and science practice. 

A2 Demonstrate knowledge and understanding of potential strategies to 
maximise benefits and avoid, minimise, mitigate or remediate 
potential adverse impacts of activities undertaken by scientists and 
engineers. 

A3 Demonstrate understanding of how their work interacts with society 
and the environment, locally and globally, in order to identify 
potential challenges, risks and impacts. 

A4 Demonstrate knowledge of major aspects of change management. 
A5 Demonstrate understanding of the importance of professional ethics 

and stakeholder engagement. 

Intellectual skills B1 Apply appropriate engineering and scientific approaches as they relate 
to different aspects of sustainable development. 

B2 Work across discipline boundaries in order to pursue sustainable 
development goals in relation to professional science and engineering 
practice. 

B3 Apply a holistic and systemic approach to investigating messy 
problems. 

Practical skills C1  
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Transferable skills and 
personal qualities 

D1 Demonstrate ability to practise self-directed learning, including 
formulating questions to be explored, identifying relevant sources of 
information, critically appraising information, applying new 
knowledge and understanding and reflecting on their application of 
what has been learned. 

D2 Use problem solving skills in examining complex issues that 
incorporate uncertainty and conflicts of interest. 

D3 Work with others as a member of a multidisciplinary team. 
D4 Develop, structure and communicate ideas and proposals. 
 

 

5. LEARNING AND TEACHING PROCESSES  
 

Methods of delivery 
 
An EBL approach is being undertaken for this course unit supported by facilitators for each 
multidisciplinary group of students and access to e-learning resources. 
 
Each group of students will share their existing knowledge and experience in examining a case 
study, seeking further information about the presenting situation and discussing possible 
approaches to the management of a sustainable development related task.  They will formulate 
questions to be explored through individual study.  During the first half of the following group 
session they will share what they have learned, decide how this may be applied to the management 
of the task and practice at least one of the related skills. 
 

 
 
 

Number of Hours Allocated to: 

Lectures Tutorials 
Practical Work/ 
Laboratory 

Private Study Total 

3 20 75 98 

 
 

6. ASSESSMENT 
 

Assessment task Length Weighting within 
unit (if relevant) 

Formative, during group sessions, to provide feedback on how 
students manage the tasks inherent in a case study: 
Modified Essay Question test (MEQ) 

 
25 

minutes 

 
 
nil 

The course unit will have four methods of assessment for which 
marks will count towards the overall performance: 

• Summative: MEQ (individual) written examination 

• Coursework: Written group project report, final project 

• Individual contribution to the final project (assessed by 
peer feedback) 

• Observation of groupwork by members of staff (assessing 
group performance during the final project) 

 

 
 

1 hour 
2 weeks 

 
2 weeks 

 
3 hours 

 
 

40% 
35% 
 

15% 
 

10% 

 
 
Reading References 
The nature of this unit is such that students will need to undertake minor literature searches but 
there are no set texts. 
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Appendix 3.2 Curriculum criteria: design and implementation of 
student exercises (Charles Engel) 

 
1) Underpinning Educational Precepts 
 
A set of educational precepts are central to the design and implementation of this pilot course 
unit: 
1.    Cumulative Learning, where growing familiarity with theory and practice lead to mastery and 
create the foundation for lifelong learning. 
Closely specified learning objectives are thus not expected to be attained fully as a result of a 
specific, single educational intervention, activity or experience.  
Instead, the aim is to enable students to progress in their development of: 
(i)   Familiarity with a range of aspects and challenges related to sustainable development; 
(ii)  Application of profession-specific activities in relation to challenges within sustainable 
development; 
(iii)  Competence in enabling abilities and skills  
2.   Contextual Learning relates overtly to the need to apply knowledge, understanding and skills 
to profession related tasks. 
3.   Active Learning, when students need to identify what they do not understand, need to know or 
practise, in order to manage a task. They will pose and follow up their own questions and practise 
the application of their new knowledge, understanding and skills. 
4.   Integrated Learning is practised when students explore several disciplines as they contribute 
to the management of a particular task. 
5.   Inter-professional, Collaborative Learning, where students learn with and from each other, 
learn to accept different points of view, benefit from expert contributions made by other 
professions and experience inter-professional collaboration. 
6.   Reflective Learning, where the students are encouraged to consolidate their learning by 
reflecting on their experience of what has been learned and how it was learned 

 
2) Implementation of the Precepts 
The precepts will be implemented through a sequence of weekly two hour meetings by small 
groups, each consisting of pairs of students from four different undergraduate curricula. They will 
meet with a Facilitator who will assist and guide the students’ learning. The Facilitator is not 
expected to ‘teach’ in the conventional sense. 
 
This approach to teaching and learning follows the principles of Problem-Based Learning. This 
should enable the students to experience and practise a wide range of important abilities and skills, 
as well as to further their profession-specific studies – here related to aspects of sustainable 
development. 

 
3) The Student Exercise 
The above description of the educational intentions for the pilot course unit will indicate that the 
traditional concept and use of the engineering case study as the start of an educational task might 
not be entirely helpful. In other disciplines the opening presentation at the present type of small 
group session is sometimes called a Problem to be investigated and managed. We might here think of 
calling it just a Student Exercise. Occasionally this is referred to as a Trigger, as one of its purposes 
is to stimulate the students’ interest and to initiate the students’ thinking and discussion.  
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Interdisciplinary Sustainable Development Unit - Exercise Development Documents 
 
 

Title Description 
 

Purpose 

1. Template Document describing, for example, summary, learning outcomes of 
this particular exercise, wicked aspects and reasons for choosing this 
topic, using set headings. 
 

Produced as a summary for facilitators, members of 
staff and external stakeholders.  

2. Brief Short written document initiating task – typically one page, including 
role of team, brief background information, request for task to be 
carried out and format of expected deliverable. Can possibly 
supported with additional multimedia material (e.g. 10 minute 
video), or additional written trigger (e.g. article). 
 

To introduce students to the task and give 
instructions on output required. 

3. Links List of useful links to get students started (if needed). 
 

To direct students to useful resources, particularly 
obscure documents they might not otherwise find. 
 

4. Supporting 
Documents 

Documents not otherwise available to students (not in the public 
domain), or providing background information (e.g. photographs, 
maps, journal articles, transcribed interviews). These will be 
available to students electronically. 
 

To provide students with useful or essential 
resources they would not otherwise have access to, 
or material such as images or quotes that add impact 
or realism to the task. 
 

5. Facilitator 
Guidance 

Guidance for Facilitators only: any additional information, any 
pitfalls the students should avoid, opportunities for initiating special 
activities (e.g. roleplay). 
 

To aid Facilitators in supporting the groups, and 
enhance their understanding of the exercise. 

6. Feedback 
Proforma 

Criteria used to assess student output for this task (typically ten 
categories) laid out as a table with space for extra comments at the 
end. 
 

To aid students in producing an appropriate output 
and ensure fair formative feedback. 

7. Author Profile 
 

Brief Biography of the author – background, credentials, interests, 
brief career history, etc. Approx 150 words. 
 

For students and external stakeholders, to add 
credibility to the exercise and its author. 
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• Not simply showcasing successful 
technical solutions to sustainability or 
environmental problems

• Not simply designing technical solutions 
to a problem without considering  the wider 
economic (commercial) and social barriers  
to implementation

Case Study Exercise Development
• Mechanisms for Driving/Implementing Change

• Predicting Consequences of Change

• Barriers to Change (Social, Env, Tech, Financial)

• Corporate change (within large organisations) 

• Change across national and cultural boundaries

• Change via new legislation 

• Change driven by technical innovation

• Change driven by investor pressure

• Team of industry consultants

• Environment Agency Team

• Overseas Aid Organisation

• Safety, Health and 
Environment (SHE) Dept of a 
large organisation

• Verbal & written Communication

• Collaborative team working

• Interdisciplinary Working

• Researching 

• Handling large quantities of 
information (and misinformation)

• Filtering and analysing data

• Handling uncertainty and 
incomplete information

• Problem Solving

• Decision Making

• Justifying and Defending 
Recommendations

• Balancing environmental, social and 
economic consequences

• Considering impacts of change             
on different stakeholders

• Corporate Social Responsibility

• Life Cycle Approach

• Benchmarking / Assessing sustainability

• Cost/Benefit Analysis

Management 
of Change

Sustainable
Development

Concepts 
& Tools

NOT a 
previously 

solved
problem

Cumulative

Contextual: 
Realistic 

Role

Develops 
professional 

skills

Messy/
Wicked 
problem

“Live” topic

Case Study 
Exercises
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Appendix 3.3 Exercise format 

 
1. Template  
Details of the educational intentions, including the sort of questions students should be encouraged to 
ask themselves, in order to research with a view to applying the new information and understanding in 
the report of the Exercise.  Examples of a formative MEQ with its model answers. 
 

2. The Scenario 
 
3. Facilitator’s Data Sheet   

Data about the setting of the organisation which requests action in the Scenario: answers only to 
be given when the students can justify the need for this information.      
Data relating to the request in the Scenario: release of related answers need careful justification 
from the students - “Why do you need this information?  From whom would you expect to receive 
such information?”  
This challenge may provide an opportunity for limited role play between two students. 

 
4.   A sample Report of the type expected from the students. 
 
5.   List of study material to be available during any of the sessions. 
 
6.   A list of study material to be available in the Library’s Reserve Collection (note 
that all 48 students are studying with the same scenario at the same time)      Note: Some guidance 
during the first Exercise may be justified, while the students familiarise themselves with this new form 
of learning. 
 
Important. The above information will be vital for assessors to read, in order to ensure that their 
report is in tune with what the students were expected to produce. 
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Appendix 3.4 Matrices 

 
This Appendix shows a series of matrices that were designed to try to ensure good coverage of all the 
requisite dimensions in the exercises chosen.   
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1 Understanding and working with 
risk, uncertainty, detriment and 
applying judgement 

 x  x x x  x x x 

2 Divergent, rather than convergent, 
thinking 
 

  x  ?   x   

3 Written communication, including 
information gathering and 
dissemination and minute-taking  

x x x x x x  x   

4 Oral communication and rapport-
building, including debating, 
chairing meetings and consulting 
others  

x x x x x x  x x x 

5 Understanding group processes and 
collaborating in diverse teams 

x x x x x x  x x x 

6 Self and group awareness, knowing 
own limits, practising concern for 
others in team 

x x x x x x  x x  

7 Self-reflection and critical 
evaluation 
 

   x  x x  x  

8 Broader knowledge and awareness – 
global and societal 

  x  x x x x x x 
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Tasks in Engineering Practice 
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. 

9 Problem definition 
 

  x x x x  x  x 

10 Identifying information needed 
 

x x x x x x x x   

11 Background research 
 

x x x x x x x    

12 Criteria for determining optimal 
solution 
 

x    x     x 

13 Generation of options 
 

  x  ?   x  x 

14 Evaluation of options 
 

x x x x x   x  x 

15 Decision making 
 

x x  x    x x x 

16 Action, implementation and 
facilitation 
 

        x x 

17 Review of outcomes 
 

x x x x x x x x x x 
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 INTERCONNECTEDNESS           

 i) Individual – Local - Global  x x   x x x x x 

 ii) Social – Economic - Environmental X x x x x x  x x x 

 iii) Timescales: Past – Present – Future 
and  
Short-term – Long-term 

 x x x x x   x x 

 iv) Company – Supply Chain - World x  ?  x x x   x 

 UNDERSTANDING MECHANISMS FOR 
CHANGE 

          

 v) Regulation, Policy & Standards x  x ? x    x x 

 vi) Economic Instruments & Cost-Benefit 
Analysis 

x x x x x    x x 

 vii) Culture & Attitude x x ? x x x x x x x 

 viii) Innovation & Technology   x x x   x x  

 UNDERSTANDING SOCIETAL 
RESPONSIBILITY 

          

 ix) Quality of Life & Human Needs  x ?    x x x x 

 x) Individual and Cultural Values and 
Philosophies 

 x   x x x x x  

 xi) Ethics, Morality and Respect ?     x x x   

 xii) Citizenship: Diversity, Harmony, 
Empathy, Community & Congruence 

   x  ? x x   

 TRIGGERS FOR CHANGE           

 xiii) Social Inequity, Poverty, Conflict  & 
Human Suffering 

       x  x 

 xiv) Environmental Detriment  & Harm 
to Ecosystems 

  x x  x  x  x 
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Appendix 3.5: The Exercises 

 
WHEELS 
Author: Helen Dobson 
 
1. Aspects of Sustainable Development to be explored: 

• Institutional/corporate attitudes to sustainable development 

• Perspectives of different stakeholders (customers, employees, consultants) 

• Sustainability definitions, tools and techniques 
 

2. Professional Activities to be practised: 

• Understand and challenge a project brief 

• Research data sources to find information 

• Apply critical thinking to analyse information, compare options and make decisions based 
on incomplete data 

• Produce an output within a limited timescale 
 

3. Ability/Skills to be developed: 

• Planning a complex task 

• Communication within a team 

• Negotiation within a team 
 

4. The role which the student group is to adopt: 
Graduate engineers/scientists working in the SHE (Safety, Health and Environment) Department of a 
small European tyre manufacturing company. 
 
5. The task to be addressed, on behalf of whom: 
The output requested is an email response of up to 500 words, recommending sustainability initiatives 
for the company to pursue, on behalf of the SHE Department. 
 
6. Outline information for the task: 
The students will be given a consultants letter that includes keywords relating to specific sustainable 
development tools they may wish to investigate. Other material can be provided on demand from the 
Facilitator if the students can justify their need. The Facilitators will also be provided with a list of 
internet links. 
 
7. MEQ Question: Sustainable development for a manufacturing company. 
 
8. Place in the sequence of exercises 

First 
 
9. Location 

Europe, Manufacturing Industry 
 

10. Brief 
 
Your team is employed by a tyre manufacturing company (Tyres’r’us) in the Safety, Health and 
Environment (SHE) Department. Your team leader has just received the following email from Site 
Manager, on behalf of the company Chairman, following the Annual General Meeting of shareholders.  
 
Given that your role is to promote sustainability for your organisation, please provide a suitable 
response by the date stated in the email. Your response should be submitted by email to your group 
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Facilitator as a Word document attachment, along with a list of references your group has used in your 
research.  
 
 
-------------------------------------------------------------------------------------------------------  

Email Message to Safety, Health and Environment (SHE) Manager,  
Tyres’r’us Company Ltd.  

From: alex.smith@trus.co.uk  
To: chris.kahn@trus.co.uk  
Subject: Sustainable Development  

Date: 31
st 

January 2007  
 
Chris,  
 
Sorry to spring this on you, but I have just returned from a meeting with the Company’s shareholders. 
They are insisting we take action urgently regarding evaluating and reporting the sustainability of our 
site.  
 
As SHE Manager, this is clearly part of your remit, but we can bring other Section Heads on board if you 
think necessary. Some money has been set aside in our 2007 budget to do this, but how much resource 
we should be spending on this exercise isn’t yet clear, and as you know, any project requiring 
significant time or funding will have to be justified to senior management to gain approval prior to 
work being started.  
 
There are several options we could pursue and please find enclosed a letter from a consultant 
suggesting some techniques. We do not have the budget to employ an external consultant, but would 
like your team to investigate these initiatives and recommend what we should carry out as an in-house 
project, bearing in mind we have limited time and resources to devote to this.  
 

I will need an answer in time for a meeting first thing Monday morning, 12
th 

February, so please email 
your response to me by then. Keep it concise - no more than one side of A4, and we can then discuss in 
more detail at our next team meeting.  
 
Best Regards, Alex  
TRUS Site Manager 
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SHELTER 
Author: Grahame McDougall 
 
1. Aspects of Sustainable Development to be explored: 

• Impact of natural disasters on communities in short and long term 

• Requirement for co-operation between stakeholders 

• Requirement for infrastructure and logistic systems 

• Cultural and other differences (e.g. between developed and developing world and between 
different World regions) 

• Requirement for design to be appropriate to end user and maintainable and robust if it is 
to be sustainable. 

 
2. Professional Activities to be practised: 

• Understand a project brief 

• Research data sources to find information 

• Apply critical thinking to analyse information 

• Develop a strategy 

• Produce an output within a limited timescale 
 

3. Ability/Skills to be developed: 

• Planning a complex task 

• Communication within a team 

• Negotiation within a team 

• Seeking relevant information from, and implementing information received from, key 
external sources. 

 
4. The role which the student group is to adopt: 
A team of facilitators, acting as a conduit between the design industry and the humanitarian world. 
 
5. The task to be addressed, on behalf of whom: 
The output requested is a written report of up to 1000 words, to be presented to representatives of UK 
aid agencies, industries and the United Nations. 
 
6. Outline information for the task: 
The students will be given brief and two maps. Other material including photographs and organisational 
structures can be provided on demand from the Facilitator. The facilitators will also be provided with a 
list of internet links. 
 
7. MEQ Question: Island severe flooding 
 
8. Place in the sequence of exercises 

Second 
 
9. Location 

Overseas 
 

10.  Brief 
On 8th October 2005, eleven-year-old Amina was sitting in school. “When I noticed my fountain pen 
rattling on the desk I quickly ran outside,” recalls Amina. Twenty of her classmates were less fortunate 
and unable to save themselves. In the district where the girl lives, over 211 schools suddenly ceased to 
exist, destroying or seriously damaging a total of 6000 schools. Overall, 73,000 lives were lost due to 
the earthquake and around 3 million people were made homeless in the Kashmir areas of Pakistan and 
India. International aid was swift and generous, but made difficult by the rapid onset of winter. With 
logistics provided by the military, much was done to save lives by the simple provision of tents and 
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tarpaulins, but longer-term assistance is required to help the population rebuild their communities and 
infrastructure, whilst providing medium-term solid shelter (transitional accommodation) from the 
extreme sub-Himalayan weather. 
 
You are a team of ‘facilitators’, working with international aid agency Design for Humanity, acting 
essentially as a conduit between the design industry and the humanitarian world. You are a multi-
disciplinary team whose aim would be to assess the situation on the ground and, with the help of the 
following: 
� Local community groups 
� Local police and security forces 
� Army and other military personnel 
� Aid agencies and charities – both at organisational level and in the field 
� Non-governmental organisations (UN, UNHCR, ICRC, etc.) 
� Designers 
� Manufacturers 
� Other organisations (including health organisations and food charities) 
….to develop a strategy to provide suitable transitional accommodation (housing, schools, clinics, etc).  
 
It is vitally important that all issues of sustainability are taken into account, and a realistic balance is 
achieved between emerging technologies and the constructional methodologies traditional in the area. 
Take account of potential transport difficulties, severe shortages of skilled labour and building 
expertise, as well as the availability of potentially suitable building materials. It is worthy of note, at 
this point, that many of the collapsed buildings were of ‘modern’ in-situ concrete construction – 
unfortunately, often with inadequate reinforcement. Also, many of the surviving buildings were of 
locally traditional construction – namely, stone walls, with timber posts and beams built into the 
structures. This, it seems, provided adequate flexibility to withstand the seismic upheaval. 
 
You are to analyse possible alternative approaches and propose an environmentally sound and 
sustainable strategy for the construction of buildings, listed above. Achieve a realistic and workable 
balance between international aid and local skills and manpower. Make a reasoned proposal for a 
technological strategy which, if employed, would facilitate the creation of sustainable and safe 
buildings, and act as the building blocks of a longer-term rebuilding of communities. 
 
Note: This is not a physical design exercise. Do not attempt to design any buildings. Instead, design an 
appropriate and workable strategy based on best current knowledge. Any such strategy must be 
workable, sustainable, affordable in both the short and longer terms, and should propose appropriate 
activity networks for all potential participants (local and international). Present your analysis and 
proposals as a 1000 word A4 report. Your ideas will be presented in due course to representatives from 
UK aid agencies, industries and the United Nations. 
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RULES 
Author: Carolyn Abbott 
 
1. Aspects of Sustainable Development to be explored: 

• Main impacts of high tech products at different stages of the life cycle(environmental, 
social and economic) 

• Implementing change via legislation 

• The process of implementation of EU Directives by Member States  
Different forms of regulation 
Impact and costs to small companies of changes to environmental regulations 

• Impacts of change along the supply chain 
 

2. Professional Activities to be practised: 

• Understand a project brief 

• Research data sources to find information 

• Apply critical thinking to analyse information 

• Produce written communication appropriate to specific audiences 

• Produce an output within a limited timescale 
 

3. Ability/Skills to be developed: 

• Planning a task 

• Communication within a team 

• Written communication 
 

4. The role which the student group is to adopt: 
A group of employees of the Environment Agency (England and Wales) 
 
5. The task to be addressed, on behalf of whom: 
The outputs requested are: 

• Task 1: Produce a briefing note for SMEs (Small and Medium sized Enterprises) 

• Task 2: Produce a press release 

• Task 3: Identify impact on other sectors in the supply chain 
 

6. Outline information for the task: 
The students will be given a briefing letter, with attached article from the Environmental Trade press, 
and a list of relevant links. The Facilitators will also have a small selection of additional press articles 
to give to the students, if the students can justify why they should receive this information. 
 
7. MEQ Question: Batteries Directive 
 
8. Place in the sequence of exercises 

Third 
 
9. Location 

England 
 
10. Brief 
 
Your team is employed by the Environment Agency (England and Wales), and has been presented with 
the following project. 
 
Please provide a suitable response by 9am Monday 12th March. Your response should submitted by 
email to your group Facilitator as a Word document attachment, along with a list of references your 
group has used in your research on a separate page. 
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---------------------------------------------------------------- 
TASK 1: PRODUCE A BRIEFING NOTE FOR SMEs 
As you are aware, one of the priorities of our organisation is to identify impacts of regulatory 
instruments on SMEs (small and medium sized enterprises). 
 
We have been asked to provide a concise industry briefing on the impact of the recent European 
Directives affecting the electronics industry, for the benefit of SMEs in that sector. This is of particular 
importance given that the attached article has raised concerns over how these directives are being 
perceived. 
 
Please produce a 500 word briefing note targeted at SMEs involved in the manufacturing of electronic 
equipment and components. Ensure you include the key actions SMEs may need to take to comply with 
new regulations and standards, and reference existing documents in the public domain where 
appropriate. 
 
TASK 2: PRODUCE A PRESS RELEASE 
In addition, please prepare a press release of up to two pages to send to media outlets to inform the 
trade press of the intended benefits of recent and impending changes. 
 
Your press release should explain clearly (i) how the negative life cycle impacts of electronics 
manufacturing activities are being addressed by the combined impact of these directives, and (ii) why 
the particular forms of regulation that have been chosen are the most appropriate in each case. 
 
TASK 3: IDENTIFY IMPACT ON OTHER SECTORS IN THE SUPPLY CHAIN 
 
Other businesses may also be affected indirectly by these directives, for example, because they use 
electronic components in their manufacturing, are reliant on products that may change, or need to 
dispose of waste electrical on electronic goods. Please identify other key industrial sectors and 
stakeholders at risk of being impacted by these directives, who may need to be informed of likely 
changes. 
 
Best Regards, 
 
Environment Agency Team Leader 
---------------------------------------------------------------- 
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ENERGY 
Author: Tony Sung 
 
1. Aspects of Sustainable Development to be explored: 

• Implementing change through introduction of new technology 

• Barriers to new technologies, including social and economic factors 

• Use of renewable energy generation: wind, solar and geothermal power 

• Impact of legislation and standards on sustainability of housing design 

• Assessing viability of novel technologies 
   Secondary Aspects to be explored 

• Energy and heat conservation 

• Conflict between urban dwellings as status symbols and environmental impact 

• Appropriate housing design for local conditions 

• Capture, storage and reuse of rainwater and water 
 
2. Professional Activities to be practised: 

• Understand a project brief 

• Research data sources to find information 

• Apply cost-benefit analysis to inform decision making 

• Apply critical thinking to analyse information 

• Apply creative ideas to develop alternative strategies  

• Produce an output within a limited timescale 
 
3. Ability/Skills to be developed: 

• Communication within a team 

• Negotiation within a team 

• Carrying out detailed analysis 

• Preparing a presentation 
 

4. The role which the student group is to adopt: 
A specialist environmental housing consultancy team 
 
5. The task to be addressed, on behalf of whom: 
A PowerPoint presentation including annotated notes. 
 
6. Outline information for the task: 
The students will be given the scenario and a schematic of a current Eco-house design; together with 
full installation costs and energy efficiency measures from CLG and email links.  The Facilitators will be 
provided with a list of internet links and relevant factsheets. 
 
7. MEQ Question: An evaluation of single-hose grey-water systems. 
 
8. Place in the sequence of exercises 

Fourth 
 
9. Location 

Manchester, England 
 
10. Brief 
 
You are a team of consultants for a specialist environmental housing consultancy “Perma”. Perma has 
been contracted by a UK house builder to make recommendations on improving the sustainability of the 
house builder’s next project. Perma’s expertise is in innovative housing design based on sustainable 
ecological, permaculture, environmental and social principles. 
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Perma’s client has been appointed to create a new community housing development in West Gorton, 
on a 128-acre area close to the city centre. The house builder will be working closely with New East 
Manchester Ltd and the New East Manchester Housing Regeneration local community to develop a 
masterplan for the regeneration of the area. 
 
--------------------------------------------------------------------------------------------------------------------- 
 
Dear Consultant Team, 
 
In April 2007, the UK Government will publish a new “Code for a Sustainable Home” that will be 
implemented by house builders in the country on a voluntary basis. We want to be one step ahead of 
our competitors and so are considering introducing renewable energy micro-generation facilities and 
energy efficiency measures in our next phase of new built homes. 
 
We are aware that several of our competitors have already been studying renewable energy 
technologies in a range of their new homes. (Please watch the promotional video which Barratt’s have 
produced). However, we are unsure of the applicability, performance, costs, benefits and risks of 
incorporating these systems, and we believe there may be alternative options that would be more 
effective in the long term. 
 
Please produce a PowerPoint presentation summarising the key factors we should be aware of to 
enable the company to make an informed decision about whether we should or should not incorporate 
microenergy generation technologies and alternative energy efficiency measures in our forthcoming 
community housing development in West Gorton. Please ensure you include environmental, economic 
and social aspects in your analysis. Any alternative suggestions you can provide for other means of 
improving our new build homes in line with the new Government Standards will also be of benefit to us 
is making our final decision on this development. 
Your presentation could include a brief summary of 
� any relevant government regulations, industry standards, and recommended codes of practice and 
best practice guidance documents, 
� estimated cost of installing an optimum set of renewable technologies, 
� information about technology viability, 
� an analysis of the possible environmental, social and economic costs, benefits and risks in the short 
and long term (taking into account of the expectations of our customers), 
� a table which ranks the order of the technologies showing key pros and cons in separate columns, 
� any recommended alternative strategies we could apply to make our homes more sustainable. 
 
We have a deadline approaching to submit our proposals to New East Manchester Ltd. I look forward to 
receiving your PowerPoint presentation with annotated notes for our Board of Director’s meeting. 
 
Yours truly,  
Mrs Building Technical Director 
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SHOPS 
Author: John Butlin 
 
1. Aspects of Sustainable Development to be explored: 

• Implementing change driven by investor pressure 

• Supply chain management 

• Benchmarking 

• Corporate social responsibility 

• Assessing sustainability. 
 

2. Professional Activities to be practised: 

• Research data sources to find information 

• Apply critical thinking to analyse information 

• Apply creative ideas to develop alternative strategies 

• Produce written communication appropriate to specific audiences 

• Produce an output within a limited timescale 
 

3. Ability/Skills to be developed: 

• Planning a task 

• Carrying out detailed analysis 

• Written communication 

• Working to deadlines 
 

4. The role which the student group is to adopt: 
Consultancy team producing a report for a company Sustainability Director, to a tight deadline. 
 
5. The task to be addressed, on behalf of whom: 
To advise on assessing and installing a process for benchmarking the company’s current social 
responsibility (CSR) performance, benchmark it against good practice, assess the gaps and develop a 
programme to bring the company’s CSR performance up to best practice in the industry. 
 
6. Outline information for the task: 
The students are given background information on the impact that CSR can have on investment in a 
company. 
 
7. MEQ Question: [Exam] 

• Child labour 

• Waste disposal 
 
8. Place in the sequence of exercises 

Fifth 
 
9. Location 

England 
 
10. Brief 
 
A (fictional) supermarket chain, Tesadry (with about the same number of retail outlets and distribution 
centres as Waitrose, part of the John Lewis Partnership) is a public held company, i.e. its shares are 
traded publicly on the major stock exchanges such as London, New York and Tokyo (as well as other 
smaller ones). For some years, one of the (fictional) leading asset management companies, ACME Asset 
Management or “AAM”, has expressed increasing concern about the negligence of corporate social 
responsibility (“CSR”) issues by Tesadry. 
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AAM has been in dialogue with Tesadry for several years, as it holds shares in the company in several of 
its investment funds. Finally, AAM has written to the Chairman of Tesadry, Sir Charles Allpower. He 
knows without a shadow of doubt that AAM selling its shares in Tesadry will result in the share price 
falling significantly, followed by a significantly reduced bonus at the end of the financial year and 
possibly demands for his resignation. 
 
As a result, the board takes a bold decision to make Tesadry sustainable according to a series of target 
values within five years. The Chairman sends a Memo to the newly appointed Sustainability Director, 
Bloggs Guthrie, which reads as follows. 

 

 
 
Bloggs Guthrie summons his team immediately and they brainstorm the request from Sir Charles. As a 
result, they decide that they need to engage consultants and produce this brief which they send to 
there preferred contractors, PBL Consultants of Manchester, whom you represent. The brief reads as 
follows:  “Tesadry Supermarkets requires PBL Consultants, as a matter of urgency, to advise it on 
assessing and installing a process for benchmarking its current social responsibility (“CSR”) 
performance, benchmark it against good practice, assess the gaps and develop a programme to bring 
Tesadry’s CSR performance up to best practice in the industry. The consultants should pay particular 
attention to prioritising the actions to be undertaken, deciding which elements should have priority 
over others and establishing an order of priority for all of the elements for the upgrade programme. 
This is to be completed by 9am Wednesday 2nd  May.” 

Dear Bloggs, 
 
You may recall the Board’s discussion at your first board meeting yesterday around the 
ultimatum received from AAM. Distasteful though it may seem it would appear that AAM is 
following the trend whilst we have been battling against it. I have decided, therefore, that 
we need to change our approach to corporate responsibility issues completely, take stock of 
where we are and decide how best to turn Tesadry’s approach to these matters around. Our 
immediate objective is to ensure that AAM reverses its decision to dispose of our shares. 
Will you please, therefore, come back to me in the next two weeks with a plan to assess the 
magnitude of the task involved in making Tesadry a leading corporate responsibility player 
in the FTSE 250, and thereby never being faced with this sort of ultimatum again. Please be 
aware, we need to make this assessment throughout our activities in the UK and abroad, 
and right down the supply chain. We understand that we will not be able to achieve all that 
is required within the next 12 months, but the Board now committed to this course of 
action and, within the constraints of affordability, wishes to proceed with all due haste. 
 
Please do not hesitate to come back to me if you have any questions. I must emphasise, 
however, that there is no time to be lost on this: if AAM do, indeed, proceed with their 
current plan, Tesadry’s performance will suffer over a number of years, and maybe 
irreversibly. 
 
Yours sincerely, 

Charles Allpower 
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Appendix 4 Facilitators 

The facilitators were key to the approach and they were selected from a large number of volunteers 
from amongst the Post-Doctoral researchers, including those from disciplines beyond those who had 
students taking part.  The materials in the following appendices are taken from the induction and 
training exercises undertaken by the facilitators before commencing the pilot and used by them as 
support materials during the unit. 

The facilitators were given a small fee for the work that they put in and, in addition, received a 
commendatory certificate, an example of which appears as Appendix 4.5. 
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Appendix 4.1 Preparation and guidance of the Facilitators   
 
The following are taken largely from documents prepared by Charles Engel for the guidance of 
facilitators during their training and beyond. 
 

Roles and responsibilities of the facilitators 
 

In relation to the Students: 
• Facilitate Group Process 

• Facilitate Design reasoning and Problem-Based Learning 

• Act as a resource broker, rather than as a resource 

• Advise students on relevance and adequacy of  learning 

• Provide case study data (Facilitator Information Sheet) as the need is identified by the group 

• Be familiar with the case study; ensure material is provided to students at the appropriate time 

• Attend consistently and ensure start of  tutorials as time-tabled 
 

Facilitators’ additional time commitment  
• Participate at each of the four Facilitator induction sessions  (one hour each) 

• Participate at each of the pre-case study sessions to familiarise yourself with the next Case Study 
with its Facilitator Guide and Facts Sheet (one hour each) 

• Participate at each post- case study facilitators’ debriefing session (one hour each) 

• Act as assessor at one of one other group’s case study session 
    (We may also need the Facilitators as assessors for one other type of assessment) 

• Participate at the end of course unit facilitators’ evaluation session 

Facilitator guide  

Attachments  

• Template which provides our educational intentions 

• The Scenario (+ 8 copies for issue to the students) 

• List of aspects to look for when observing students’ contributions 

• Copy of A1. Roles and responsibilities of Facilitator  

• PBL enables students to: ….. 
 
Guide, First session (total time: 1 hour) 
1,   Please be familiar with the Template of this Exercise (attached) and the Scenario (copies attached) 
2.   (In each guide) the amended (1.01.07) A2. [Appendix 4.2.1] – top seven bullet points only 

               3.   Throughout the session observe how each student contributes to the group’s work. 
 
Guide, Second session (total time: 2 hours) 
1.   Please look again at the Template and the scenario. 
2.  Here the remaining bullet points in the amended (1.01.07) A2 [Appendix 4.2.1] 
3.  Throughout the 2 hours observe how each student contributes to the group’s work. 
 
Guide, Third session (total time: 1 hour) 
1.   Please look once more at the Template and the Scenario. 
2.  The students’ report, with an assessor’s comments should be read out by one of the students. Now 

devote not more than 10 minutes for the students to discuss the assessor’s comments and for the 
group to decide what they would wish to observe in response. Any such response should be 
submitted to the Project Officer within the next two days. 

3.   Distribute the formative (informal) test for the students to answer within not more than 15 
minutes, in order to familiarise themselves with this type of assessment and to see how well they 
can make decisions and justify them as a result of their recent studies.  
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      Point out the rules of the game as set out on the cover. 
      Now display the Model Answers which contain the most important aspects of the expected answers, 

for the students to discuss in relation to their own answers during the next 10 minutes (max). This 
represents effective immediate ‘feedback’. 

      Next, ask the students to place a secret symbol in the top right hand corner, 
      so that their own paper can be given back to them, after the course unit team have looked at 

group and cohort achievement (no individual record will be kept). 
      Please note that this test and feedback need to be carefully timed, to allow up to 25 minutes, so 

that each student will have three minutes to reflect on their learning experiences and their 
contribution to the group’s work during this Exercise. 

      Remember that the second half of this two hour session is devoted to the discussion of the next 
Scenario. 

4. Your experience of the conduct of each session and of the individual student’s contribution will be 
discussed at the debriefing meetings with the project manager. 

Sequence of activities during the three small group sessions 

First Session 
*   The Facilitator invites one of the students to assume the role of the ‘Scribe’, who records the group’s 

discussion on the flip chart in three sections: I for Information, 
      D for Details of Task, Q for Questions to be explored.  
*   The Facilitator distributes the ‘Scenario’ and invites the group to explore it with a view to 

identifying its challenge in sustainable development and the related task(s) for practising 
engineers. 

*   The Group shares their existing knowledge and experience to explore the task in the scenario. 
(‘Activating’ memory). 

*   The Group may ask for more information about the scenario. The Facilitator will provide this from 
her/his Data Sheet, when the students have given an acceptable reason for the use of such 
additional information. (Information Gathering; Critical Reasoning) 

*   The scribe will add the information to the left hand column “Information” on the flip chart. A 
central column can be used for details of the group’s exploration of the scenario. The right hand 
column may be used to record the questions which students pose to be followed up during 
individual study. 

*   The Facilitator will observe the students’ discussion and may stimulate/redirect the  
      students’ work by posing a question or two. The Facilitator should not be tempted to ‘teach’ or to 

interject more than would be helpful for the Group. 
*    Before the end of the session, the Facilitator will encourage the group to decide which of the 

questions everyone will decide to follow up and which of the remaining questions individual 
students would elect to study on behalf of the group. Exploration of these questions is designed to 
help towards completion of the Group’s task. 

 
Second Session 
*   At the next session the Facilitator will invite one student to lead off  by summarising what s/he has 

learned in relation to one of the questions which everyone has explored. The other members of the 
group will compare what they hear with what they have learned. (Active ‘Elaboration’ and 
immediate ‘Feed Back’ assist organisation in the individual’s memory.) 

*    Members of the group may wish to ask questions to clarify what the presenting student has said 
(Practice of Professional Communication). 

      The Facilitator may wish to encourage this with “Do any of us wish to add a comment or ask a 
question for the presenter to answer/elaborate her/his explanation?”. 

*    When the remaining questions, explored by all students, have been discussed,  
      Student(s) who had volunteered to address a question on behalf of the group would now summarise 

what s/he had learned. (A different Communication Skill) 
*   Each presentation would start with a very brief review of the sources of information used and their 

respective usefulness and reliability (Critical Appraisal). 



 

 36 

*   The group will then discuss how their earlier decisions may be changed as a result of what they have 
learned.  

*   The Facilitator, with an eye on the clock, may suggest that the group move on to discuss the 
application of their learning to the task(s) of the scenario. 

      If appropriate, the Facilitator may suggest some role play of the action(s) which  
      they decided to take (e.g. interviewing a manager). 
 
Part of Third Session (see Facilitator Guide) 
*   The remaining five minutes before the end of the session can be used to reflect on what has been 

learned, how it has been learned and how individuals have collaborated in the group’s work 
(Reflecting on Experience). 

 
 
Note:   The first group session may be fully taken up with introductions, becoming   familiar with the process and 

value of Problem-Based Learning, the purpose of the pilot course unit and its aims for the students, as well as 
the initial exploration of the first scenario. At the end of that session the Facilitator needs to guide the 
students to formulate Group Rules for this collaborative study programme. 

      The first half of each subsequent two hour group session will be devoted to the completion of the tasks related 
to the previous Student Exercise.  

      The second half of these sessions will then introduce the next Student Exercise, as outlined above. The last 
five/ten minutes can be reserved for reflection on progress in learning and on collaboration within the group. 

PBL enables students to: 

• Practise logical, analytical approach to unfamiliar situations; 

• Activate their existing knowledge; 

• Elaborate new knowledge; 

• Learn in the context in which it is to be used; 

• Learn in an integrated fashion; 

• Practise application of new knowledge; 

• Practise critical reasoning; 

• Practise critical appraisal; 

• Practise self-directed learning; 

• Practise different communication skills; 

• Practise collaboration in a team; 

• Practise reflective learning. 

Facilitators help students to: 

Practice logical, analytical approach to unfamiliar situations 

• What do we know that will help us to clarify/identify/resolve …..?  
= ‘activate’ existing knowledge/experience. This also helps to organize new knowledge in memory. 

• What more would you want to know about the situation/organization …?  
= information gathering but not just any information. You need to justify how that information 
might help you. 

• Can we organize what we now know, in order to come to a helpful appreciation of the task? 
 
Practise Self-Directed Learning 

• What would you want to research, in order to enrich your understanding, ability to make useful 
decisions? 

• How could you phrase this as a question which you would want to answer? 

• Perhaps you might break the question into a set of two or more smaller questions which are 
easier/quicker to research, where the answer to one question helps towards answering the next 
bigger question. 

• Where will you find the answer to your question? 

• What is the respective subject/discipline? 



 

 37 

• Would you want to search for journal articles references/official documents/ or….? 

• To save time ensure that the information will be applicable for your purpose: How relevant, up to 
date, accurate is the source? 

• To organize in your memory what you have learned, write a well sequenced summary which serves 
to answer the question(s) you have researched = ‘elaboration’. 

• When a colleague reports what s/he found out about a question which you all decided to 
investigate, listen carefully and ask yourself:  

o Is this what I found out?  
o Have I learned as much or more?  

This will help you to organize in your memory what you have learned = ‘elaboration’.   
It will also tell you right away how well you have learned = early feedback. 

• Consolidate what you have learned by applying it to the present situation/task.  

• Make full use of every opportunity to reflect on how you have learned, how you have contributed 
to the work of the group. This is useful practice for lifelong learning. 

 
Practise collaboration in groups/teams (where others may not be colleagues in your own discipline or 
branch of the profession). Encourage and support our group: 

• Listen attentively to what they have to say and establish eye contact. This may contribute interesting, 
additional, alternative information, based on their professional/ cultural experience or knowledge. 

• Support an atmosphere of trust and tolerance by adopting a professional approach to seeking, and 
responding to, information from others in the group, particularly if they seem shy or struggling with 
English. 

• Try not to antagonize others by appearing to dominate the discussion. 

• Offer ideas, suggestions, information, when this would advance the work of the group. 

• Encourage a more silent colleague to summarize to the point where the discussion may appear to have 
gone astray. 

• Offer to research one of the questions which the group as a whole is not researching. 

• Come to the next meeting prepared to provide a summary of what you have found out in relation to a 
question which everybody agreed to research. 

• Undertake your share of the work to accomplish the group’s task. 
 
Practise Communication Skills (with peers in the same and different disciplines) 

• Requesting information;  

• Seeking explanation; 

• Providing information/explanation; 

Notes for facilitators 
Each team will be allocated to a facilitator who will remain with that team throughout the Semester. 
There will be two Co-ordinating Facilitators, each co-ordinating facilitator will look after 6 teams. 

 
Team Facilitator role 
 
Listed below are the main responsibilities of the twelve team facilitators. 

• Facilitate the team process within the PBL learning environment. 

• Ensure that the sessions run according to the timetable. 

• Be familiar with the case studies and ensure that material is provided at the appropriate time. 

• Guide students in the use of the 3-column format for discussing exercises (e.g. 
‘information/problem’, ‘hypothesis/questions’, and ‘questions/tasks’). 

• Act as a ‘resource broker’. 

• Ensure that flipchart paper and pens are available for each session. 

• Facilitate the development of generic competencies. 

• Administer questionnaires and Nominal Group process evaluation. 

• Monitor the attendance of students. 
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• Facilitate the organisation of a team contact list to promote communication with team members. 

• Respond to student enquiries outside class sessions (or forward these on in a timely manner to the 
appropriate member of staff) 

• Attend weekly de-briefing sessions. 

• Complete a weekly reflective log as part of the monitoring and evaluation process. 
 

 
Co-ordinating facilitator role 
 
Listed below are the main responsibilities of the two Co-ordinating facilitators. 

• Liaise between the six facilitators in their team and the Project Leader/Co-ordinator to solve any 
problems arising during the sessions and inform facilitators of any schedule changes. 

• Act as peer mentor to the six facilitators in their team. 

• Act as observers to support the continuing evaluation and development of the unit. 

• Minute the post-session debriefing meetings 

• Maintain attendance sheets for the student cohort. 

• Distribute briefing and other documents. 

• Distribute academic feedback to groups.  

• Publish student reports (electronically) on Blackboard Vista once all are submitted. 

• Liaise with Rosemary Tomkinson and Anna Hiley. 

• Complete a weekly reflective log as part of the monitoring and evaluation process. 

• Act as a stand-in in case of facilitator illness or other authorised absence. 
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 Appendix 4.2: Sample facilitator certificate 
 

 
 
 
 
 

 
 
 
 
 

This is to certify that 
 
 

Fedora Akunin  
  
 
 

has successfully fulfilled the role of facilitator within an interdisciplinary group  

engaged in Problem Based Learning in the University of Manchester’s  

Royal Academy of Engineering course unit,  

‘Sustainable Development for Engineers and Scientists’. 

January 2007-May 2007 

  
 
 
 
 
 
 
 
 

 
 

Pat Bailey 

Associate Dean for Teaching & Learning 

Faculty of Engineering and Physical Sciences 
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University of Manchester, UK. 
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Appendix 5: Students  
 
In the pilot phase, Year three undergraduate students from four disciplines were enrolled on the unit.  
Forty-eight student places were available and, because balanced teams of two students each from each 
discipline were required, only twelve students from each discipline were needed. Each team was 
allocated a post-doctoral member of staff as facilitator. Previous performance was not taken into 
account when devising the teams and neither students nor facilitators were given any choice about the 
team to which they were allocated.  The female and overseas students were identified and divided 
evenly between the teams. Sixteen of the forty eight students originally selected (33%) were female 
and the cohort included nine international students (19%). Nineteen of the forty-eight students were in 
their penultimate year of a four year Masters degree, twenty-eight were in the final year of a three 
year Bachelors degree and one was an ‘Erasmus’ student - in Manchester for one year.  Four students in 
the cohort were registered as dyslexic, having been tested by the University’s Disability Office. No 
special arrangements were required in the group tasks but these students were allowed extra time in 
the final examination.  In the second year of operation 93 students were registered and there was a 
similar split in terms of gender and ethnicity but a wider spread of subject disciplines. 
 
Appendix 5.1 gives the initial guidance, set out by Charles Engel, for the induction of the students.  
This format was adjusted in each of the following years, notably to take account of the greater use of 
electronic support. 

Student involvement was encouraged by the presentation of a certificate (see Appendix 5.2), endorsed 
by the Royal Academy of Engineering, to those who successfully completed the unit. 

In the second and subsequent years of operation some additional material was provided to facilitators 
to help structure some of the reflective sessions by focussing on specific aspects.  These supporting 
materials, prepared by Anna Hiley, appear as Appendix 5.3 
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Appendix 5.1: Induction of students 

 
Day One of the course unit 
 The entire cohort will assemble at their labelled group tables, together with their respective 
Facilitator. [This requires that the pairs of students will have been informed of their respective group 
allocation, ditto the facilitators. They will all have been informed of date, time and location of this 
first meeting – with the instruction to acknowledge receipt. This session will need to be labelled as 
mandatory, as will be all subsequent meetings. The students will have been advised to seat themselves 
at their designated group table, together with their facilitator. At their table each student will find 
their folder with a summary of your presentation. The folder will be strong enough to accommodate 
subsequent papers which the students may wish to keep. Attractive labels on the front cover will signal 
that we intend to look after them.] 
Please discourage all other potentially interested individuals from attending. This meeting needs to be 
perceived by the students as entirely for their benefit.  
 
Allocation of time 
Your welcome and introduction will need to be limited to less than half an hour to allow for not more 
than twenty five minutes for the librarian’s guide to finding information in the Library. The second 
hour of the first session can than be devoted to the start of Scenario One. 
 
1.    Welcome and Introduction 
(i)    We regard this cohort as special as they will help to develop this RAEng course unit further, based 

on the students’ experience and suggestions. 
         
(ii)   What the course unit sets out to help the students to develop in terms of abilities and skills (not 

too much detail) e.g. growing familiarity with …… through practice with some five tasks related 
to sustainable development issues in professional practice. 

 
(iii)   So, what will the students be doing during this course unit? 
         Briefly sketch out the sequence of working within each of the five student exercises – with the 

help of their group’s facilitator. 
 
(iv) So how will you be assessed? Most tests will be informal ‘formative’ as a guide to your further 

studies and to familiarise you with the occasional summative assessment. Brief descriptions of 
the different types of tests will be in their folder. 

          Each test is designed to indicate how you are progressing in each of a number of important 
abilities and skill for application in professional practice. 

 
 (v)  This course unit calls for active, collaborative, self-directed learning in the context of 

professional situations. This will expect you to manage your learning as a team. Just to make it 
more realistic to real life situations, you will be collaborating with pairs of colleagues from three 
other disciplines. This collaborative learning in an interdisciplinary team, and without a string of 
lectures, will be a major challenge. 

         Individually and as a group you will be expected to decide how the group is to approach the task 
and what needs to be learned, in order to be able to manage the task in hand. You will have 
considerable help from your facilitator, but he is not going to teach you!  

(vi) To finish this brief introduction, how will you be able to help us to improve this course unit which 
may eventually be the introduction to a strand of course units running through the curriculum? 

         You will appoint a member of your group to act as the group’s secretary. S/he will be the group’s 
direct link with me for anything which needs to be made easier or improved immediately. There 
will also be a short questionnaire at the start and at the end of the course unit, as well as a 
meeting where all 48 of you can identify what has been so great that it should be preserved and 
what was so bad that it must be changed. 
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(vii) Now hand over to the Librarian, who will give you some handy hints about finding what you need 
in the Library which will be a main resource for your studies. 

         He will endeavour to enlighten you in a matter of just 25 minutes, before we break for your 
individual group work. 

(viii) Twenty five minutes later, briefly introduce the person who will liaise with them to ensure that 
the programme runs as smoothly as possible. Then close the first hour’s session with a brief 
period for Any burning Questions? 

 
2.     Advice for the Facilitators on the conduct of the second half of the first session of the course 

unit 
(i) Facilitator introduces her/his name, discipline and current activities. 
(ii) Facilitator explains that s/he will help them in working together in this, to the students not 

entirely familiar way of learning, but s/he will not ‘teach’ them.  
         This way of learning is known as Problem-Based Learning which is quite widely used in 

engineering and medical education in Africa, Asia, Australia, Canada, The Netherland and the 
USA. Here at Manchester, the Medical School is among the leaders in Britain. Active, 
collaborative, contextual and cumulative learning has come to be recognised as a splendid way to 
prepare for lifelong learning in professional practice. 

(iii) Each student is invited to introduce her/himself briefly by name, discipline and any special 
interest in participating in this course unit. 

(iv) Let the group appoint a ‘volunteer’ to act as the group’s secretary as a direct link. 
         Let the group appoint a ‘volunteer’ scribe, only for this first exercise, to record on the flip chard 

what the group sees as Information which is important in the scenario for the clarification of the 
task, then record the answers to the questions which the group poses to refine the task itself, 
and then the questions which members pose in order to seek more information to explore in the 
literature and use in satisfying the task set in the students’ exercise. After further discussion the 
scribe will record who is undertaking to study which of the questions, either with several others 
in the group or on their own for subsequent sharing with the group. 

(v) Now distribute the scenario to each member of the group, allow two to three minutes for the 
study of the request and then guide the students through the stages of the session, as outlined 
above. 

(vi) When the group has agreed who will study which question(s), state the date, time, and location 
of the next meeting of the group to share what has been learned and how this can be used to 
complete the task. 

(vii) Indicate that at some point in the next session the group will reflect on what has happened in the 
group, how the individuals feel about their contribution to the work of the group, how they have 
learned and how this can be supported most effectively by formulating some ground rules for 
smooth collaborative learning. 

         
[The facilitator may want to distribute one or both the questionnaires, to stimulate suggestions for the 
Ground Rules. During the second group session, when the group shares what has been learned and 
discusses application to the task, the facilitator needs to use a further reflective ‘time out’  
opportunity to distribute and stimulate discussion about the stages of Group Dynamics, how to 
avoid/diffuse ‘pathologies’ within the group and the group’s corporate responsibility in dealing with 
such pathologies. However, this is best left to a stage where the students can reflect on what they 
have experienced and are thus ready to look at reasons and related conclusions.] 
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Appendix 5.2: Sample student certificate 

 
 
 

 
 
 
 
 

 
 
 

This is to certify that 
 
 

Xanthe Walpole  
  

  
 

has successfully completed the University of Manchester’s 

Royal Academy of Engineering  

Interdisciplinary Problem Based Learning course unit, 

‘Sustainable Development for Engineers and Scientists’. 

January 2007-May 2007 

  
 
 
 
 
 
 
 

Pat Bailey 

Associate Dean for Teaching & Learning 

Faculty of Engineering and Physical Sciences 

University of Manchester, UK 
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Appendix 5.3   Supportive discussions  
 

 

Group discussion: Setting Ground Rules for Teamwork 
 
Stage 1: Agreeing on a set of ground rules 
To start the team discussion it may be beneficial to use the quotation below to prompt team 
members to consider their experience of working in a team and what ground rules they think 
they should put in place to promote the appropriate behaviour and attitude to, for example, 
roles and responsibilities. 
 
'A team is a group of people with complimentary skills who are committed to a common 
purpose and hold themselves mutually accountable for its achievement'. 

Katzenbach and Smith,1993, The Wisdom of Teams 

 
 
Stage 2: Applying the ground rules 
Once the team has set out their ground rules it is useful to prompt the team members to 
group their ground rules into the three categories listed below.  This should raise awareness 
of the interdependencies between: 
 

• the individual – for example, how are they fulfilling their role in the current exercise? 

• the team – for example, is the team telling individuals what to do or reaching a 
consensus about what work should be done; 

• the organisation or management process which is needed to underpin successful 
teamwork – for example, what are the procedures used to ensure that the work is 
planned so it is completed on time? 

 
Ground rules generally fall into three main categories namely: 
 
1. Team culture 

This category deals with the promotion of an environment beneficial to team working, 
and therefore the behaviour of the team to the individual. 

 
2. A team member's responsibilities 

This category deals with an individual's behaviour within the team. 
 
3. Team organisation 

This category deals with those generic management activities which should underpin the 
work of any successful team. 

 
 
Note 
 
The team should revisit their ground rules when appropriate. 
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Group discussion: Dealing with Conflict 
 
Stage 1: Conflict and effectiveness in teams 
The following information should be read by the team members to form the basis for ‘Stage 2’ 
 
Levin (2005)1 talks about teams as dealing with three needs, which should be kept in balance 
for a team to work effectively; 

• the needs or demands of the task in hand; 

• the needs of the team to build up and uphold relationships within the team that will 
support the needs of the task; 

• the needs of the individual, whose aims may encompass both short term and long term 
objectives, for example motivation and career development. 

 
Lencioni (2002)2 comments that those who belong to unified, effective teams work in a 
culture which enables them to: 

“Trust one another.  Engage in unfiltered conflict around ideas.  Commit to decisions 
and plans of action.  Hold one another accountable for delivering against those plans.  
Focus on the achievement of collective results.” 

 
Lencioni (2002) sees the above as a chain of activities supporting effective teamwork.  He 
goes on to talk about the five dysfunctions of a team, namely if there is an ‘absence of trust’, 
this creates a situation where there is a ‘fear of conflict’ and individuals are wary of engaging 
in open discussion.  This then leads to a ‘lack of commitment’ as when opinions cannot be 
shared openly individuals are reluctant to commit fully to decisions.  The lack of commitment 
leads to ‘avoidance of accountability’ which in turn leads to an ‘inattention to results’ as 
team members put their own needs first. 
 
When we think about conflict the most visible manifestations of conflict, such as arguments, 
spring to mind first.  Conflict in teams however comes in many forms and some examples are 
given below. 
 

• A dominant team-member causing disharmony by imposing their will on others. 

• A team culture which denies individuals the opportunity to voice differing opinions. 

• Fragmentation of the team into sub-groups, each with their own agenda. 

• A team-member who does not pull their weight, or is inflexible. 
 
Stage 2: Problems and solutions 
Each member of the team should be given about two minutes to talk about a problem, that 
could lead to conflict within a team, that they have experienced, have observed, or are 
concerned may occur.  The team member should also suggest how the problem could be 
avoided or overcome. 

                                                 
1Levin, P. (2005) Successful teamwork! Open University Press 
2 Lencioni, P.M. (2002) The Five Dysfunctions of a Team: A Leadership Fable. John Wiley and Sons 
A brief summary of Lencioni at http://www.successfromwithin.com/content/5DysfunctionspofaTeam.pdf [accessed on 03/01/08] 
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Group discussion: Creativity 
 
Stage 1: The problem of defining and developing creativity 
The following information should be read by the team members to form the basis for ‘Stage 2’ 
 
There is no one definition of creativity 
 
Creativity is also often perceived as providing an outcome that is imaginative, innovative, 
original, valuable or interesting.  Many now agree that a broader definition should be used, 
for example, the outcome of a problem-solving process can be considered creative if an 
incremental change enhances the value of an existing solution. 
 
"Creativity, it has been said, consists largely of re-arranging what we know in order to find 
out what we do not know."  
George Kneller3 
 
“I have joined those who associate creativity with achievement.  If a person is doing 
something that, at least in intent if not in realization, will contribute to society, he or she is 
being creative.” 
Alfred Balkin4 
 
Creative individuals are considered to have: 
 

• independence of thought or action; 

• ability for lateral and divergent thinking; 

• ability to see many viewpoints; 

• ability to tackle a problem from a different angle; 

• ability to rethink situations or problems and reassess assumptions and opinions; 

• ability to discover new meanings through analysis. 
 
 
Stage 2: Examples of creative thinking in developing responses to the exercises 
 
The team should be asked to identify examples of creative thinking in their work for this unit 
and to discuss how they could further develop their creative thinking abilities.   

                                                 
3 Balkin, A. (1990) What Is Creativity? What Is It Not? Music Editors Journal, Vol. 76, No. 9, Special Focus: Creative Thinking in 
Music, pp. 29-32 
4 Kneller, G. (1967) The Art and Science of Creativity. Holt, Rinehart and Winston 
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Group discussion: Decision-making 
 
Stage 1: How decisions are made 
To start the team discussion the following question should be asked, ‘In carrying out the work 
on the exercises what processes have been used to make decisions? 
 
The team’s list should be compared with the following: 
 

• By weighing up advantages and disadvantages; 

• By thinking about previous similar decisions 

• By considering what the outcomes of the decision might be 

• By considering what resources will be needed 

• By considering the context in which the decision is to be made. 
 
 
Stage 2: The basis for decision-making 
The following information should then be provided to the team 
Analysing the ‘How we make a decision’ activity we can see that decision-making is generally 
based on: 
 

• The context in which the decision has to be made 
The situation or the circumstances 
 

• The criteria by which we will judge the outcome 
Criteria can be defined as something by which something is judged 
Criteria are based on requirements (what is needed) and constraints (limitations) 
 

• The consequences that may result from making a particular decision 
The perceived advantages and disadvantages 

 
The act of making any decision will have an effect on what future decisions can be made. 
 

• Any decision may limit future options or may open the door to more possibilities. 

• Any decision may impose constraints on the process being undertaken. 

• Any decision will affect the level of risk or whether risk can be avoided. 
 
Stage 3: Conclusions concerning the characteristics of the decision-making process 
The team should be asked what their conclusions are concerning the process of decision-
making, for example: 
 

• Decision-making is a complex multi-faceted process which is underpinned by putting 
together proof or evidence to support the decision; the evidence is found through 
questioning; 

• Any decision can change the direction of future activities or what future options are 
available. 
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Appendix 6 Assessment  

Nature of assessment 

To cover the range of intended learning outcomes, it was thought necessary to use a range of 
assessment instruments: 

• A 1-hour individual ‘examination’, at the end of the unit. This comprised two compulsory 
questions in the MEQ format (Appendix 6.1).  Students were given briefing documents one week 
earlier to enable them to prepare for the exam; 

• A group report submitted in hard copy, for the final exercise.  This received a mark for the 
report that was given equally to all members of the group.   

• At the end of the final exercise, each student in the group was asked to complete a simple, 
anonymous, check-sheet for each of the other members (Appendix 6.2).  The assessor 
distributed marks, individually, to each student for their contribution to the project and to the 
group report, based on these sheets; 

• For the final exercise, a facilitator from one of the other groups acted as an observer to note a 
number of parameters of the performance of that group as a whole (Appendix 6.3). These were 
used to provide a group mark that was given equally to all members of the group.  

 
For the second iteration some changes were made to the assessment methods, but still maintaining a 
variety of instruments: 

• An individual ‘reflective log’ (Appendix 6.4).  This comprised entries for each task together 
with an overall reflective summary of learning experienced through the unit; 

• A group report submitted in hard copy, for the final exercise.  This received a mark for the 
report that was given equally to all members of the group.   

• At the end of the final exercise, each student in the group was asked to complete a simple, 
anonymous, check-sheet for each of the other members.  The assessor distributed marks, 
individually, to each student for their contribution to the project and to the group report, 
based on these sheets; this score was then used to modify the group mark for the final exercise 
(Appendix 6.2). 

 

Results 

The results of the four assessments used in the pilot study are summarised in Table 6.1 

Table 6.1  Summary of assessment results – pilot year 

 Mean Range 

MEQ examination 53.52 32.5 67.5 

Group report 60.17 46.0 72.0 

Peer review 62.17 49.3 81.3 

Facilitator observation 58.67 54.0 69.0 

Overall 57.67 43.0 66.4 

 

It will be noted that the highest mark overall was lower than the highest mark for any of the individual 
components.  This caused a little concern but appears to stem from the independence of the modes of 
assessment.  Pair-wise correlations were undertaken between the assessment methods and this 
established no strong correlation except between the MEQ and the peer assessment. 
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Table 6.2  Correlations between assessment modes – pilot year 

Attributes correlated Correlation coefficient t-value 

MEQ v Group report 0.0367 0.25 

MEQ v Peer review 0.4621 3.61* 

MEQ v Facilitator observation 0.0695 0.48 

Group report v Peer review 0.1044 0.73 

Group report v Facilitator observation 0.1328 0.93 

Peer review v Facilitator observation 0.0859 0.60 

*  significant at 99.5% level (46 degrees of freedom) 

   

Table 6.3  Summary of assessment results – second year 

 Mean Range 

Reflective report 66.11 45.0 78.0 

Group report 69.71 55.0 80.0 

Peer review 60.29 28.0 77.0 

Overall 67.53 50.0 86.0 

because the group report and peer marks were multiplied, rather than added, the range of marks increased 
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Appendix 6.1  Assessment: Summary of information 
 
Diagram below sets out the elements which combine t o produce final mark for the unit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Components of Individual Reflective Report 
This report is to include the following. 
 
1. Reflective Log 

Refer to, for example, ‘Guidance on Reflective Log’. 
2. Conclusion to be developed from Reflective Log. 

For information to be included in conclusion see Page 2 overleaf and 
‘Assessment Overview’ in Blackboard/Course Information/Item 1 
Assessment. 

3. Copies of the Group Reports (submissions) and Feedback Sheets 
received for Exercises 1 to 4. Note these and their contents should be 

referred to in the Reflective Log and Conclusion. 

Individual Reflective Report 
Carries 60% of marks 
 
Refer to Blackboard/Course Information ‘Item 
10, Reflective Practice’ for documents on 
guidance on reflective writing and criteria for 
assessment. 
 
See Page 3 for marking criteria (already posted 

on Blackboard). 

Group Project Report  
Carries 40% of the marks 

Components of Group Project Report 
1. ‘Dig’ Project Report 

2. Peer Assessment Exercise 

Assessment : main elements  
(See Page 2 overleaf and ‘Assessment Overview’ in Blackboard/Course Information/Item 1 Assessment) 
All students to ensure that they attend the session on the 7th May 2008 to undertake Peer Assessment Exercise (Item 2a below) 
 
1. Individual Reflective Report 

Two hard copies to be handed in to Andrea Taylor (MSEC), Sackville Street Building, Room D4, by 4.00 pm on the 16th May 2008 
 
2. Group Project Report ‘Dig’ 

Two hard copies are to be handed in to the Facilitator, signed by all members of the team, at the beginning of the session on the 7th May 
2008. 
The Project Report is also to be submitted electronically by 9.00 am on the 7th May 2008. 

 
a. Peer Assessment Exercise 

This will be carried out under exam conditions on the 7th May 2008 at 9.00am. 
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Assessment Overview 
 

Summary 
The 2008 run of the module will have three forms of assessment.  An individual Reflective Report will 
account for 60% of the marks and a combination of group Project Report and Peer Assessment exercise 
will account for the remaining 40%. 

 

Group Project Report Mark 
The group project mark will be based on the group’s fifth, and final, project.  This will be modified by 
the results of a peer assessment exercise, undertaken to allow each member of the group to comment on 
the performance of others.  The criteria for the peer assessment will be: 
 

• Attended regularly and on time; 

• Contributed actively to the group discussions; 

• Gathered appropriate ideas and information; 

• Helped to shape ideas and analyse information to develop an appropriate solution; 

• Helped the group to reach decisions by summarising ideas and information; 

• Contributed to the structure and design of the report; 

• Contributed to the writing of the report; 

• Helped to keep the group focussed on the task; 

• Made sure the views of everyone were included; 

• Helped to identify and resolve potential conflicts in the group. 

 

Individual Reflective Report 
The individual Reflective Report is to include the following. 
 

• A reflective log, which should be undertaken as a continuous process throughout the 
programme unit.  Guidance will be given on the topics that should form the basis of the 
reflective log, which in general will promote reflection on what has been learned from the 
experience and how individual’s abilities have developed, both in terms of dealing with 
problems in the context of sustainable development and also in terms of generic skills.  Each 
individual, for each exercise, will be expected to write 500 to 1000 words. 

 

• A conclusion (500 to 1000 words), developed from the reflective log, which is to explore the 
following questions: 

o How have your abilities developed in respect of creative open-ended problem-solving in 
the context of sustainable development? 

o How have your abilities developed in respect of the generic transferable skills required 
to support professional practice and how do you intend to further develop these skills in 
the future? 

o What conclusions can you draw from your team’s performance, your individual 
contribution to the exercises and the feedback the team received on the exercises? 

 

• Copies of group reports, and feedback received, on the first four exercises. 
Note these and their contents should be referred to in the Reflective Log and Conclusion. 
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Assessment of Reflective Report (Anna Hiley) 

 

CRITERIA BELOW 
SATISFACTORY 

SATISFACTORY GOOD EXCELLENT 

(1) Completeness 
of report. 
Structure and 
standard of 
written English.  
(10%) 

Poor standard of 
written English. 
Incomprehensible. 
Sections missing. No 
attempt to present in 
a logical order. 

Report with all 
sections present 
and an 
acceptable 
standard of 
English but 
possibly poorly 
set out or 
organised. 

Complete 
report with no 
sections 
incomplete 

Complete report. 
Presented in 
clearly laid out 
sections with 
appropriate 
subheadings and 
good cross-
referencing , in 
easily 
comprehensible 
written English. 
 

(2) Demonstrates 
involvement in 
the tasks / 
participation / 
positive 
contribution.  
(10%) 

Minimal effort 
expended in 
contributing to the 
tasks set. No 
evidence of 
participation in group 
discussions or 
contribution of own 
ideas. 
  

Demonstrates 
participation in 
tasks, but mostly 
in a reactive 
manner 

Shows 
evidence of 
positive 
contributions 
to both the 
group task 
and process. 

Demonstrates 
student is a 
committed, 
enthusiastic 
participant in all 
tasks, fully 
engaged in the 
course-unit.  

(3) Demonstrates 
comprehension of 
underlying 
learning points 
(e.g. 
understanding of 
how their work 
interacts with 
society and the 
environment, 
major aspects of 
change 
management).  
(15%) 
 

Superficial view of 
exercises, with no 
understanding of 
wider implications of 
mechanisms for 
change, long term 
impacts and the need 
to balance social, 
environmental and 
economic concerns. 

Has grasped 
some of the 
wider 
implications of 
the exercises 
and of key 
learning points. 

Has analysed 
the wider 
implications 
of exercises 
and grasped 
key learning 
points. 

Has analysed the 
wider implications 
of exercises, fully 
grasped key 
learning points 
and considered 
how these could 
apply in other 
situations. 

(4) Demonstrates 
development of 
self-directed 
learning skills 
(analysing 
problems, 
researching 
literature, 
evaluating 
sources, critical 
appraisal of 
information). 
(10%) 
 

Oblivious to personal 
practice in self-
directed learning. No 
attempt at reflection 
or change in practice 
throughout unit. 

Has sought to 
develop own 
skills. 

Has adopted a 
structured, 
reflective 
approach to 
own skills and 
learning 
needs. 

Has appraised 
own practice in 
self-directed 
learning, 
identified areas 
for improvement 
and taken positive 
measures to 
enhance 
performance in 
these areas. 
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CRITERIA BELOW 

SATISFACTORY 
SATISFACTORY GOOD EXCELLENT 

(5) Demonstrates 
awareness of team 
dynamics and 
their development 
throughout the 
course-unit.  (15%) 

Oblivious to team 
dynamics and how 
they changed 
throughout the 
unit.  
 

Reflects some 
understanding of 
group dynamics 
and of his or her 
contribution to 
these. 

Shows 
understanding of 
group dynamics 
and of his or her 
contribution to 
the ways that 
these have 
changed. 

Has reflected 
throughout unit on 
team dynamics 
and how they 
have changed. 
Active in 
attempting to 
develop effective 
team-working. 
 

(6) Demonstrates 
understanding of 
own interactions 
with team and 
developing 
working 
relationship with 
team members.  
(10%) 
 

Unaware of own 
role in team and 
the need to foster 
working 
relationships. 
Ignores problems. 

Demonstrates 
awareness of 
different team 
roles and of the 
need for group 
cohesion. 

Demonstrates 
awareness of 
different team 
roles and of 
working to 
promote 
harmony and 
effective team-
working. 

Has made effort 
specifically to 
promote harmony 
and effective 
team-working. 
Identified and 
tackled any 
problems that 
arise in a positive 
way. 

(7) Demonstrates 
proactive change 
in approach / 
behaviour, or has 
developed 
strategies to deal 
with issues arising 
throughout unit in 
response to team 
process review 
discussions.  (15%) 
 

Passive team 
member. No 
effort made to 
modify personal 
practice or 
develop skills to 
improve team-
working in 
evidence. 

Demonstrates 
awareness of the 
need for a 
structured 
approach to 
responding to 
process team 
issues. 

Has identified 
action points 
resulting from 
appraisal of own 
behaviour and 
sought to 
implement 
these. 

Has identified 
clear action points 
resulting from 
appraisal of own 
behaviour and 
demonstrated that 
he or she has 
taken steps both 
to put these into 
practice and to 
reflect on the 
effects of this. 

(8) Demonstrates 
understanding of 
issues of working 
with people from 
other backgrounds 
and disciplines. 
(15%) 

No comment on 
the existence or 
not of issues of 
cultural or 
disciplinary 
differences or 
similarities. 

Has recognised 
that individuals 
from different 
disciplines or 
cultures may 
have different 
points of view. 

Shows evidence 
of sensitivity to 
other 
disciplinary or 
cultural points 
of view. 

Has analysed and 
commented on 
issues of working 
across disciplines, 
and with students 
from different 
disciplines and 
cultures, and how 
these have 
impacted on 
team-working. 
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Appendix 6.1 Modified Essay Questions (Charles Engel) 
 
Format  
• Each question paper is based on one scenario, in which the student is taking on the role of a 

professional early in their career, employed by a specific organisation. 

• The question paper should not assume previous knowledge of the scenario. A pre-reading 
information page may be given to the students to be studied in advance under open-book 
conditions, a copy of which is then attached to the question paper. 

• The paper is divided into three parts, each containing one question requiring several responses. 

• Instead if writing an essay, students write short sentences comprising of the three or four key 
points that they would have used if producing a full essay. Boxes are provided on the paper for 
the students to write in their responses. 

• The paper is examined under strict time constraints. Just 20-30 minutes is allowed to complete 
three separate questions, with the time expected per question specified on the question paper. 

• Each of the three parts of the paper is tackled as a stand-alone question. Students are not 
permitted to look forward or go back to previous parts of the question, each of which is shown 
on a separate page. 

• The three parts of the paper should complement each other to form a coherent whole. They 
may address a problem from different perspectives, or follow a project through different stages 
of the timeline. 

• There are often many possible answers to a particular question, and intelligent marking is 
needed to ensure students are given credit for sensible responses. Due to the wide range of 
correct answers, producing a definitive model answer is difficult, so in practice-papers an 
“example answer” has been produced instead. 

• Although the questions should allow for a range of answers, they shouldn’t be so unrestricted as 
to leave the student unsure of what type of response is being sought. To avoid confusion, an 
example response is given for each question, to show the student the type of information that 
is being requested.  

 
What is being tested?  
• The MEQ tests the student’s ability to apply skills, concepts or understanding learned during an 

exercise to a new problem or situation. It is not testing their ability to recall factual 
information. 

• Due to the time constraint, the MEQ is also testing the ability to respond quickly to a question 
and understand what is being asked for. This can be challenging for students for whom English 
is not their first language. 

• Students are assessed on their ability to make suggestions or recommendations and then 
explain their reasoning or justification. The reason/justification will typically attract higher 
marks than the suggestion itself. 

• Two strong themes of the course are  
o (i) managing change and  
o (ii) analysing social, environmental and economic aspects of a situation or problem. 

Many of the questions deal with change-management issues: identifying potential 
barriers to change, understanding mechanisms for change, developing arguments for 
and against a particular proposal, identifying who has the authority to drive change, 
influencing different stakeholders to implement changes, etc. 

• Sustainable Development is known to be an area where experts have conflicting views on 
everything from the approaches that should be taken to the viability of technical solutions. The 
MEQ should not simply be testing whether the student’s views are similar to that of the 
assessor. 

 
How are the questions written?– 
The questions should relate to a scenario similar to, but not exactly the same as, an exercise the 
students have previously undertaken in class. The questions should not assume any discipline 
specific knowledge, nor favour nor discriminate against students from any specific discipline. The 
supplementary (pre-reading) material should not be longer than two sides of A4 paper. Students 
should have a week to study the material and look up any unfamiliar terms. Additional research by 
the student should not be required.  



 

 56 

 
Examples – 

Group Exercise MEQ Scenario 
Analyse the benefits and wider 
consequences of the introduction of three 
European Directives. 

Analyse the positive and negative impacts of the 
introduction a different European Directive and 
suggest measures that should be taken to ease 
transition. 

Analyse pros and cons to determine viability 
of novel domestic-scale energy generation 
technologies, and recommend how to build 
more sustainable housing. 

Identify pros and cons and barriers to 
implementation of a different technology (grey 
water recycling) and suggest how they could be 
overcome. 

Develop a strategy to deal with the 
aftermath of a natural disaster in the 
developing World, to deliver sustainable 
transitional housing. 

Recommend elements of a strategy to deal with the 
aftermath of a natural disaster in the Developed 
World, identifying which organisations should be 
involved and which strategies would be employed.  

 
The questions should test the student’s ability to apply skills, concepts or understanding learned 
during an exercise to a new problem or situation. They are not testing their ability merely to recall 
factual information. For example, the following questions would not be appropriate: 

Question Why Inappropriate 

Describe how manufacturing contributes to climate 
change. 

Too broad – not linked to a particular 
scenario. 

Name three European Directives recently 
introduced to tackle sustainable development 
Issues. 

Purely factual, assuming detailed knowledge 
of EU Directives. 

Describe four methods of making a house more 
sustainable. 

Too close to the question asked in the group 
exercise (regurgitating learned facts). 

Explain how photovoltaic cells work. Purely factual, assuming detailed knowledge 
of a particular technology. 

How could the University be made more 
sustainable? 

Too many possible answers. 

Design a more sustainable domestic kettle. Infeasible in the time allowed. 

 
Types of question that have been used in the practice MEQs include: 

 
• IDENTIFYING RISKS/THREATS: 

 
 

• OVERCOMING BARRIERS TO CHANGE: 

 
 

• ANALYSING & DEFENDING A PROPOSAL FOR CHANGE: 

 
 

• IDENTIFYING INFORMATION NEEDED: 

 

What risks would you have to consider when assessing the suitability of X (a novel technology)? 
Identify one environmental, one social and one economic threat to the success of the project. For 
what reasons do these factors pose a risk? 

Assuming X has been identified as a barrier to change, how might this be overcome, by any 
organisation or authority? What are your suggestions? (List any three appropriate organisations 
who could take action to encourage use of this technology, and what actions could each of these 
organisations should take). 
 

Given two alternative proposals, X and Y: Identify any TWO arguments in support of X as the 
preferred option, and any TWO arguments in support of Y instead. 
 

In evaluating conditions (at the disaster zone, in this case), what is the main information you will 
have to identify at the outset? What are your suggestions? 
Identify three areas of information. What are your reasons for considering each of these aspects to 
be important? 
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• IDENTIFYING APPROPRIATE CONTACTS TO IMPLEMENT CHANGE: 

 
 

• RECOGNISING APPROPRIATE STRATEGIES FOR CHANGE: 

 
 

• ANALYSING WIDER CONSEQUENCES OF CHANGE 

 

• PREPARATION FOR CHANGE TO MINIMISE NEGATIVE CONSEQUENCES: 

 
 

• IDENTIFYING POSITIVE AND NEGATIVE CONSEQUENCES 

  
These questions have focused on implementing change toward sustainability rather than examining 
the root causes of unsustainability or learning about specific technical solutions. 
The exercises the students have undertaken have also given them knowledge about several specific 
problems, such as legislation affecting the electronics industry, novel energy micro-generation 
technologies and CSR issues concerning tyre manufacturing companies, but this is incidental and it 
is the concepts and skills rather than the details of the scenarios studied that the students are 
being tested on. 
 
The final, summative, assessment will differ slightly in that although one of the papers will be 
based on a recent exercise, the other will be new to the students. 

 

You are asked by X to co-ordinate the work of all organisations involved in activities Y and Z, with 
a view to ensuring a sustainable outcome. You must ensure all appropriate bodies are included in 
the network. What are your suggestions? List any three appropriate organisations or sources of 
expertise. What are your reasons for proposing each of these? 
 

It is decided that X is needed. Your job is to recommend a strategy for this to occur. 
Below is a list of proposed strategies. Select any two of these proposals that you would recommend 
pursuing, and two proposals that you would reject. What are your reasons for each recommending 
or rejecting each of the four strategies that you have selected, including a brief outline of the 
advantages and disadvantages (as appropriate) of each? 
 

In preparation for the introduction in England of X (a new European Directive), what three 
actions would you suggest Y should make now in preparation for the future implementation of 
the Directive? What are your suggestions? (List any three appropriate actions you recommend). 
What are your reasons for proposing each of these actions? 
 

In preparing for the introduction in England of X (a new European Directive), who would you 
inform about the planned changes, as a high priority? What are your suggestions? (Identify three 
types of organisation) What are your reasons for considering each of these to be high priority? 
 

X will have environmental, social and economic impacts; some positive and some negative, some 
local and some global. Looking at the EU as a whole, and the complete supply chain, identify two 
positive and two negative consequences of X, and the reasons why you consider these will have a 
significant impact. Identify any TWO positive consequences and any TWO important negative 
consequences of X. What are your reasons for suggesting that each of these four consequences will 
have a significant impact? 
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MEQ Design Method 
 
1. Choose a scenario or a problem to tackle (an industry? A location? A topical sustainability issue?) 
2. Choose a role for the student (an employee of which organisation?) 
3. Select three appropriate types of question – see list above for examples. 
4. Apply the three questions to the scenario, in a sensible sequence 
5. Check the questions are not ambiguous or too broad, or likely to lead to answers that could be 
marked differently by assessors with different beliefs/points of view 
6. Prepare a supplementary information sheet, to be handed out as pre-reading 
 
Appendix 6.1.1 gives an example of a Modified Essay Question in this context. 
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Appendix 6.1.1 :  Example of a Modified Essay Question (MEQ) 
 

 

This would be the cover page. 

 

 

Formative Modified Essay Question 

Exercise 1. 

 

 

Please do not open this folder until the Invigilator asks you to do so. 

You will have twenty minutes to answer three questions (Q1a, Q1b, Q2, Q3). 

Please think about your answer before writing it down. 

You will Not be permitted to go back to an earlier question. 

You will Not be permitted to look ahead at the next following questions. 

When you are satisfied with your answer, turn to the next page with the next 

question. 

 

 

Please wait until you are asked to start. 
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Modified Essay Question (Draft Example) 
 

Formative MEQ Exercise 1. 
 

 

 

 

 
Q. 1a. What are the main ways in which the manufacturing industry’s activities 
(UK and overseas) impact upon global sustainable development? 
Your suggestions: (give no more than three) 

1 ……………………………………………………………………………..……. 

2……………………………………………………………………….…………… 

3 …………………………………….…………………………………………….. 

 

What are your reasons for considering these aspects to be important? (please list 

up to three reasons as headings): 

1…………………………………………………………………….……………… 

…………………………………………………….………………………………… 

2……………….……………………………………………………………………… 

……………………………………..………………………………………………… 

3……………………………………………………………………….……………… 

………………………………….………………………………………………….… 

Time for Question 1a: five minutes. Time remaining: fifteen minutes. 

Your Group is looking to produce a report on sustainable development for 
consideration by a UK manufacturing company. 
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Q. 1b. What are the main ways in which the UK manufacturing industry is being 
affected, and may be affected in the near future, by sustainability issues? 
 

Your suggestions: 

1 ……………………………………………………………………………..……. 

2……………………………………………………………………….…………… 

3 …………………………………….…………………………………………….. 

 

What are your reasons for considering these aspects to be important? (please list 
up to three reasons as headings): 
 
1. ………………………………………………………………. 

. …………………………………………….…………………. 

. …………………………………………….…………………. 

2. ……………………………………….………………………. 

. ………………………………………………………………... 

. ……………………………………………………………..…. 

3. ……………………………………….………………………. 

. ………………………………………………………………... 

. ……………………………………………………………..…. 

Time for Question 1b: five minutes. Time remaining: ten minutes. 
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Q. 2. In what ways would you recommend that the company explores changing its 
practices in order to identify and control its environmental, economic and social 
impacts? 
 

Your recommendations: 

1. ……………………………………………………………… 

2. ……………………………………………………………… 

3. ……………………………………………………………… 

 

Your reasons: (list at least one potential benefit and disadvantage for each) 

1. ………………………………………………………………. 

. …………………………………………….…………………. 

. …………………………………………….…………………. 

2. ……………………………………….………………………. 

. ………………………………………………………………... 

. ……………………………………………………………..…. 

3. ……………………………………….………………………. 

. ………………………………………………………………... 

. ……………………………………………………………..…. 

 

 

Time for Question 2: five minutes. Time remaining: five minutes. 

 

 

Let us assume you decided it is important for a manufacturing company to manage the 
risk to the company of being affected by future “green taxes”, health, safety and 
environmental regulations or material shortages, by identifying and minimising adverse 
environmental and social impacts of its products and operations. 
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Q. 3. Which different departments in your organisation do you think should be 
involved in this activity? 
 
Your decisions: (list three departments) 

1. ……………………………………………………….. 

2. ……………………………………………………….. 

3. ……………………………………………………….. 

How could you ensure these parts of your organisation will be engaged in this 
activity? 
 
Suggest three methods you could use to encourage co-operation, enthusiasm and 
commitment from these different departments: 
 
1. ………………………………………………………………. 

. …………………………………………….…………………. 

. …………………………………………….…………………. 

2. ……………………………………….………………………. 

. ………………………………………………………………... 

. ……………………………………………………………..…. 

3. ……………………………………….………………………. 

. ………………………………………………………………... 

. ……………………………………………………………..…. 

Time for Question 3: five minutes. Time remaining: none. 

Let us assume that one of the ways that you listed was to identify and evaluate the 
sustainability impacts of your organisation as a whole, looking up and down the supply 
chain, rather than just focusing on your technical manufacturing process and operating 
staff. 
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Appendix 6.2 Peer assessment (Bland Tomkinson) 

Introduction 

The assessment of students for the pilot course unit was undertaken in four different ways.  This is 
best seen as a matrix: 
 

 Group Individual Percent of  
total mark 

Process Observation by staff 
10% 

Peer observation 
15% 

 
25% 

Content Group report 
35% 

Modified Essay Question 
40% 

 
75% 

Percent of  
total mark 

 
45% 

 
55% 

 

 
The peer assessment was intended to reflect the individual contribution to the final group exercise 
and group report.  Initially it was thought that the peer observations could be used to modify the 
group score so that each individual received a score for the final report predicated both upon the 
mark received for the group’s submission and also the individual’s perceived contribution to that 
mark.  This conjoint mark would account for half of the total mark.  There are a number of models 
available for this but they were felt to be too complex for operation within the university’s 
assessment regime. 
 
Instead, a simpler model was chosen that would allow a separate mark to be incorporated for 
perceived contribution to the final project, with each student receiving a group mark for the 
project report. 
 
To obtain a score for the perceived contribution, each student was to be asked to make 
observations upon all the other members of his or her group. At the end of the final exercise, each 
student in the group completed a simple, anonymous, check-sheet for each of the other members, 
concerning his or her: 

• Attendance;  

• Contribution to the group discussions; 

• Gathering appropriate ideas and information;  

• Shaping ideas and analysing information; 

• Summarising ideas and information; 

• Contribution to the structure and design of the report; 

• Contributed to the writing of the report; 

• Task focus;  

• Including others; 

• Conflict resolution; 
and this outline of points being considered was circulated to them well in advance.  Appendix 6.2.1 
gives an example of the check sheet used. 

 
The key learning outcomes (see Appendix 3.1) to be measured in this section were: 

A5  Demonstrate understanding of the importance of professional ethics and 
stakeholder engagement. 

D3  Work with others as a member of a multidisciplinary team. 
D4  Develop, structure and communicate ideas and proposals. 
 

Table 6.2.1 illustrates the links between the peer observations and these learning outcomes. 
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Table 6.2.1: Links between observation sheet and learning outcomes 

 
 

Observation Outcome 

Attended regularly and on time A5 

Contributed actively to the group discussions D3 

Gathered appropriate ideas and information D3, D4 

Helped to shape ideas and analyse information to develop an appropriate solution  D3 

Helped the group to reach decisions by summarising ideas and information D3, D4 

Contributed to the structure and design of the report D4 

Contributed to the writing of the report D4 

Helped to keep the group focussed on the task  D3 

Made sure the views of everyone were included A5, D3 

Helped to identify and resolve potential conflicts in the group A5, D3 

 

Scoring 

All of the sheets were collected for all of the groups and these were vetted by a team of three from 
Teaching Support and Development in the faculty.  A very small number of specific observations 
were disallowed by the team, comprising either remarks that clearly referred to incidents prior to 
the final exercise or that clearly described a normal contribution but had been entered in another 
box.  From these sheets, individual profiles were drawn that indicated the perceptions of the group 
upon every other member and the number of instances of observed unsatisfactory and excellent 
contribution.  The marking scheme took 8 points out of 15 as being the norm.  For each individual 
the number of items deemed to be unsatisfactory or excellent was established where a net number 
(in a very small number of instances individuals were rated as unsatisfactory by some colleagues 
and excellent by others on the same attribute) of three or more peer observations suggested this.  
For each attribute so deemed, 0.6 points were added or taken away.  This made the theoretical 
range from 2 points to 14 points out of 15.  A threshold value of three observations was chosen as 
demonstrating some degree of consensus for that attribute; the actual number of positive or 
negative observations was not felt to be reliable as a cardinal measure of ‘satisfactoriness’.  The 
final distribution of marks was (shown cumulatively): 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Figure 6.2.1: Cumulative plot of peer observation scores (out of 15) 

 
This can be seen to be approximately Gaussian with a mean of 9.31 and a standard deviation of 
1.34 (in percentage terms these would be a mean of 62% and a standard deviation of 9%).  
We did, however, check on using the number of positive or negative responses, with a threshold 
value of one to reduce any element of mutual support.  This yielded surprisingly similar results in 
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the general shape of the distribution (mean of 62.3% but standard deviation of 7.4%) and the order 
of individuals, but without the more substantial steps of the chosen method. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure  6.2.2: Cumulative plot of peer observation scores- different methods 

 

The selected approach, to incorporating peer observation, appears to give robust and defensible 
results.  The solution is capable of yielding scores over a wide range (from 13% to 93%): for this 
relatively small sample the results band was rather smaller (from 41% to 81%) but the variance was 
such that the 99% probability limits lie at 35% and 89%.   Naturally, the approach should be re-
examined in due course, to ensure its continuing validity and reliability, but is commended as a 
pragmatic way forward. 
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Appendix 6.2.1: Example of peer observation form  

 
PEER OBSERVATION 
 

Name of group………………………………..  
 
Name of group member being observed …………………………… 
 

Did not meet this 
because…. 

Attribute Exceeded this because…. 

 Attended regularly and on 
time 
 

 

 Contributed actively to the 
group discussions 
 

 

 Gathered appropriate ideas 
and information 
 

 

 Helped to shape ideas and 
information into a workable 
answer 

 

 Helped the group to reach 
decisions by summarising 
ideas and information 

 

 Contributed to the structure 
and design of the report 

 

 Contributed to the writing of 
the report 
 

 

 Helped to keep the group 
focussed on the task  

 

 Made sure the views of 
everyone were included 

 

 Helped to identify and 
resolve potential conflicts in 
the group 

 

 
Instructions: 
1. These observations relate to the contributions of individual group members to the final 

exercise and the production of the final report. 
2. Each individual will receive an average mark for each attribute unless you make a case 

for a particular individual receiving more or less than average; individuals will not 
necessarily be expected to contribute equally under every heading. 

3. If you feel that this individual should receive a higher or lower mark than average, for 
any attribute, then you need to explain your reasons for this in the appropriate box. 

 
Projects/RAEng/Peer4 

2 March 2007 
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Appendix 6.3 Checklist for observing group functioning 

 

 

Attribute Indicator √ √ 
 
PARTICIPATION 

Attendance All members of the group in attendance   

Attentiveness All members listen actively and attentively    

Conflict 
resolution 

Group addresses conflicts and resolves them   

Contribution All members contribute orally or diagrammatically   

Interaction Widespread interaction, free from domination   

 
PROCESSES 

Discussion All members share thoughts and feelings   

Focus The group limits discussion of peripheral issues   

Integration  Information is pooled and brought together across 
disciplines 

  

Task allocation Tasks are allocated clearly, fairly and consensually    

Use of time The group organises its time appropriately   

 
PROCEDURAL THINKING 

Cue recognition The group picks out the important aspects of the 
scenario 

  

Hypothesising Hypotheses are well organised and prioritised with 
appropriate reformulation 

  

Information The group recognises significant data and uses all 
relevant facts 

  

Learning goals The group identifies appropriate learning goals   

Review The group reflects on the task and the process and 
reviews its conclusions 

  

 
PROFESSIONAL SKILLS 

Ethics The group always acts in an ethical and responsible way   

Group functioning The group acts cohesively and works to achieve 
consensus 

  

Interdisciplinarity All members are open to other disciplinary points of 
view and willing to learn from these 

  

Respect All members demonstrate respect of, and sensitivity to, 
fellow members 

  

Timeliness All members arrive on time and well prepared   
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Appendix 7 Monitoring and evaluation (Charles Engel) 

 
I.   Purpose        
      (i)  Monitoring is to observe ongoing planning, implementation and assessment of an 

educational unit, in order to 
  a) identify what is successful and what is unsuccessful;   

b) remedy what can be dealt with immediately; 
c) collect data which can be used  to improve the next delivery of the unit; 
d) inform evaluation, long or short term evaluation. 

 
       (ii) Evaluation (long or short term) is to examine available data, in order to make 
             Strategic decisions, e.g. whether to abort, plan major changes, or concentrate on specific 

aspects. 

 
II.   Participation 
       (i) Monitoring should involve all who are involved in the planning, design, implementation and 

assessment, and also the recipient of the educational experience. This will provide not only 
a full spectrum of information but it will also create a sense of ownership among those who 
may become involved in any subsequent changes. 

       (ii) Evaluation should minimise bias as far as possible. The strategic decisions should be well 
balanced with consideration of, for example, the benefits for students, consideration of 
staff and availability of facilities and resources, as well as broader financial, policy factors. 
These considerations council that the evaluator and her/his team be independent, external 
experts.                                                     

 
III. Categories of data to be assembled   
  The data will be equally useful for both monitoring and evaluation in relation to 

Acceptability: Was the educational initiative acceptable to all who have been involved? 
Effectiveness: To what extent have the aims and goals of the intervention been achieved? 
Efficiency / Sustainability: How costly has it been in terms of individual and corporate 
effort, time, facilities and resources (material and human)? 

 
IV. Data collection 
   Acceptability: Nominal Group sessions by students and by different groups of staff. 
  Effectiveness: Assessment methods/ instruments to fit the aims and goals of the initiative, 

with due regard to validity and reliability. 
  Efficiency: Cost analysis and Nominal Group of facilities and resources, questionnaires for 

perceived effort, time, and personal resources. 

 
N B  There will be specific requirements for long term as different from short term evaluation.   
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Monitoring & Evaluating: Data Collecting 

 
1.   From Facilitators 
1.1        At weekly debriefing meetings 
1.1.1     Report on Group behaviour and progress with current Exercise 
1.1.2     Discuss own management as facilitator 
1.1.3     Comment on the current Exercise and tests (e.g. formative MEQ, questionnaires) 
1.2        At weekly familiarization with the next Session/Exercise 
1.2.1     Comment on the current / next Session/Exercise with a view to early amendment 
1.3        Weekly personal diary in relation to 1.1 and 1.2 
1.4        Nominal Group Session (at half way, at end of course unit) 
1.4.1     Vote on order of importance in relation to individuals’ observations of  
             (a) what is/was so good that it should not be changed 
             (b) what is/was so bad that it should be changed  
             [To be included: experiences of observers of summative group behaviour] 
1.4.2     Cohort proposes how each of the three most serious negative observations could be 
improved or corrected. 
N B      Stand-by facilitators participate in the above and contribute from the point of   view of 
stand-by facilitators. The elected Chair and Scribe of the Facilitators would write the report 
summarising the facilitators’ perceptions and recommendations.     

 
2.  From Students 
2.1      Group Secretaries 
2.1.1    Meet once in every second session of each exercise with the project manager and the 
project officer 
2.1.2    Individual Group Secretaries meet with the project manager and the project officer by prior 
arrangement – if desired 
2.2      Individual students 
2.2.1   Completion of pre/post questionnaires and also (at end of course unit) a short questionnaire 
on time, effort, resources expended during the course unit 
2.3      Cohort of Students 
2.3.1   Nominal group session (at half way, at end of course unit) with activities similar to those in 
1.4 above. 
[The report summarising the Cohort’s decisions and recommendations are to be written by the 
Cohort’s elected Chair and Scribe] 

 
3.    From the Academics (who have advised on, contributed to, the exercises, acted as appraisers 
of formative exercise reports, assessed summative reports and summative MEQs) 
3.1      Relay comments to project officer and project manager at any time; 
3.2      Contribute brief written report at the end of the course unit, including completion of a short 
list of items related to ‘efficiency/sustainability of the course unit. 

 
4.    From Project Team Members 
4.1 Written summaries of individual perceptions of the planning, implementing and 
monitoring/evaluation phases of the course unit;       
4.2  End of course unit brief summary of the good and not so good aspects of the project, and 
how specific aspects might be improved; 
4.3  Completion of a list related to cost of time, effort, facilities and resources expended in the 
preparation and implementation of the project. 
 
5.    From the External Evaluator (in the event the chosen evaluator was unable to act because 
of terminal illness) 
5.1    Report on the educational and logistic viability of the course unit and its extension into a 
Strand for interdisciplinary group work within undergraduate curricula.  
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Appendix 7.1 Nominal Group Process 

 
The Aim: Apart from gathering data for monitoring and evaluation, the educational aim is to foster 
abilities and skills for change management. 
 
The Purpose:  
1. To enable each participant to state her/his personal opinion. 
2. To obtain a group judgement of priority rating of the opinions expressed by the individuals. 
 
Process: 
1.  The cohort elects a Chair and a Scribe 
2.  Induction of Chair and Scribe who, in the absence of members of staff, will be responsible 

for the conduct of the NGP and the resulting report: 
2.1  The Chair explains the aims and rules of the NGP. 
2.2  Each participant will be given repeated opportunities to nominate a positive and a negative 

aspect of their experience (i.e. the pilot course unit) 
2.3  Each participant will be asked to write down up to three aspects which were so positive 

that they should be retained with minimal change; and up to three aspects which were so 
negative that they should be removed/replaced/ seriously amended. 

2.4  Only three minutes are to be used, in order to concentrate on what is uppermost in the 
participants’ minds. 

2.5  Each participant will then be invited in turn to nominate one of her/his positive and one of 
her/his negative aspects; 
(i) Each aspect should be stated in not more than four words – without any explanation and 

no justification; the aim is to gather as many views as possible in minimum time. 
(ii) As the aspects are read out they are crossed out on the participants list and on the lists 

of other participants who have noted the some aspect(s). 
(iii) As the aspects are nominated, the Scribe will enter them in the respective positive or 

negative column on the flip chart. 
2.6  The Chair invites the next participant to nominate her/his one positive and one negative 

aspect. 
2.7 When all participants have exhausted their three responses, the chair will ensure that each, 

very brief, positive and negative observation has been fully understood.  Where there is 
doubt, the proposer of the observation is asked to illustrate the meaning, not to argue or 
defend the statement. 

2.8 Each observation is then judged by a show of hands, if judged very important.  This will be 
recorded as the group’s view of what is judged to be of major importance. 

 

Results 

The detailed results are given in Table 7.1.1 and 7.1.2. The overall results suggest that there was 
unanimity, particularly at the end of the course, about the value of interdisciplinary working.  
Group collaboration featured in most of the.  Course content also featured in the top three positive 
aspects, occurring in half of the groups.  The variety and nature of assessment featured positively 
at the end of semester but not at all in mid-semester, although the learning approach and feedback 
were both mentioned.  On the less positive side, timetabling issues featured prominently.  These 
varied from difficulties of trying to get together students from different programmes to lack of 
enthusiasm for 9 am starts!  Timing of assessments (both formative and summative) featured, 
particularly where this conflicted with major pieces of work for other course units, and also the 
timing of the weekly two-hour sessions.  A concern for a lack of contact with other groups in mid-
semester disappeared by the end of the semester, and gave way to the noise of other groups, 
working in nearby areas!  One of the minor negative aspects expressed by the students was the 
number of evaluation questionnaires.   
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Table 7.1.1:  Student nominal group process results, by team, March 2007 

Positives              

Red  Orange  Yellow  Green  Blue  Purple  Overall Groups 

Good resources 7 
Multi-disciplined teams 

8 Discussion not lectures 8 
Appreciate facilitator help/ input 8 Interesting and relevant 

topics 
8 

The award 8 Groupwork 5 

Breath of fresh air 7 
Group/Teamwork learning 

8 Relaxed atmosphere 8 
Shared learning feedback 8 Group Work 8 

Improved group skills 8 Multi-/Inter-Disciplinary 3 

Continuous feedback 7 
Current affairs 

8 Teamwork 8 
Interdisciplinary 8 People from different 

courses 
8 

Topical issues / real problems 8 Content 3 

Group work orientated 7 
Learn Outside Scope 

8 Problem Based learning 8 
Individual experience sharing 8 Good tutor 8 

Different ideas 8 Learning approach 2 

Skill building 7 
Interesting case studies 

7 Exercises not assessed 7 
Thinking about different material 6 Variety of topics 6 

Multidisciplinary group 8 Facilitators 1 

Broadens thinking 7 
Lots of discussion 

6 Lots of practice 6 
Relevant real life problems 6 Good facilities 6 

Interesting, easy learning 3 Award 1 

Use of different skills 7 
Industry base for jobs 

4 Students from other disciplines 5 
Good team contribution 5 Group independence 5 

Finishing product 2 Resources 1 

Learning from others 7 
Course is engaging 

4 Flexible course structure 5 
Free Folders 5 Professionalism of the course 3 

Free folders 2 Feedback 1 

Different disciplines 7 
Important/Useful learning 

4 Vocational real life problems 4 
Good feedback on work 5 Straightforwardness of the 

content 
2 

Good way to start day 1 Relaxed approach 1 

Good assessment structure 7 
Different types of writing-up 

4 Broadens general knowledge 4 
Well structured sessions 4 

  Tight schedule in meetings 1   

Research skills 7 
Nice venue 

3 Improve communication skills 3 
New ways of learning 4 

      

Well planned 7   Think locally, act globally 1 
Gimmicks help learning (MEQ’s, questionnaires, 
etc) 

4 
      

Group independence 7     
Good general knowledge 2 

      

Idea of PBL 6             

Interesting tasks 3             

Negatives              

Lack of group interaction with other groups 7 
Too many questionnaires 

8 Limited time 8 
Mini projects not assessed 8 Unequal tasks each week 8 

Briefing is not clear 8 Overall Timing 4 

Mix of disciplines makes meeting difficult 7 
Difficulty in meeting up outside 
class 8 Cant leave on time 8 

Monday morning deadlines 8 Weekly division of time 6 
Most work doesn’t count 8 Unassessed work 2 

No break 7 
Poor MEQ feedback 

8 No individual feedback 8 
Possible different input levels 8 Too much evaluation 5 

Range of disciplines 8 Poor feedback 2 

Secrecy of facilitator providing information 7 
Excessive work for no assessment 

8 Early morning sessions 5 
Not much work outside (Practical field visits 
etc) 

8 Attendance 5 
Not enough meeting time 5 Evaluation questionnaires 2 

Submitting on Sunday 7 
Lack of time to do report properly 

8 Course evaluations waste time 5 
Last weeks task (Task 3) 8 No individual feedback 5 

Too time consuming 4 Workload balance 2 

Aimed towards engineers 5 
Lack of discipline 

3 Vague and open ended nature 4 
Little time in class (For mini project discussion) 7 Briefs sometimes unclear 3 

Early in the morning 3 Internal timing 2 

One session a week not enough 5 
Course aims are vague  

3 No breaks 3 
Some annoying topics 6 Email hand in 2 

Track of Friday’s meeting  2 Lack of clarity 1 

Reports lack consistency due to different disciplines 5   Same routine 2 
Equal copies of literature (electronic) 6 9am start 2 

False hope regarding stationary 2 Assessment timing 1 

Lack of course information for revision 4   No incentive –unassessed work 1 
Not enough time for tasks 5 Confusion over details 2 

Too short project length 1 Range of disciplines 1 

Lack of information at start of task 4   Questions not clear 1 
Loud neighbours 5 

  Lack of topic freedom 1 No interaction with other groups 1 

No delegation of a leader 4     
Not in second semester 4 

      

9am too early 3     
Group tasks leave gaps 3 

      

Lack of words 1     
Useless questionnaires 3 

      

Topics too vague 1     
Too many teaching gimmicks 1 
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Table 7.1.2:  Student nominal group process results, by team, May 2007 

Positives              

Top 3              

Red  Orange  Yellow  Green  Blue  Purple  Overall Groups 

Multidisciplinary ∞ 
Current affairs 

∞ Interdisciplinary work ∞ 
Interdisciplinary ∞ Mixed discipline group ∞ 

Improved group working ∞ Multi/inter-disciplinary ∞ 

Not all exam based ∞ 
Groupwork 

∞ Workload ∞ Good feedback from tasks 
∞ Small groups ∞ 

Wide range of topics ∞ Team/groupwork 4 

Good overall structure ∞ 
Good marking balance 

∞ Team work ∞ Cool coursemates/ facilitators 
∞ Facilitators ∞ 

Multidisciplinary team 6 Content 3 

Others  
 

   
    

  Assessment 3 

Good resources  
Interesting topics 

 Relaxed  
Summative task good    

Personal development  Facilitators 2 

Well researched  
Multidisciplinary 

 Wide range of topics  
Structured sessions    

Certificate    

Constant re-evaluation  Project based work  PBL  Shared learning 
   

Experience of future work    

  
Many helpful staff 

 No lectures  
Different    

Facilitator    

  
Well organised 

 Assessment  
Put things in industry context    

Feedback    

  
New areas of study 

   
Certificate  

      

  
Nice venue 

   
Coursework stimulating  

      

  No lectures    
Improved groupwork skills  

      

      
Quality facilities  

      

      
Broad base 

       

              

              

Negatives              

Top 3              

Only 1/5 coursework counts ∞ 
Timetable 

∞ Unclear tasks ∞ Volume of unassessed work 
∞ Feedback on exam/ marked MEQ ∞ 

Only 10-credit & 1 semester ∞ Timetable ∞ 

Timing of assessment ∞ 
Noise 

∞ No break 7 Workload 
∞ Not enough time allocated to task in lecture time ∞ 

All work should count ∞ Workload 4 

Submission dates ∞ 
Too much unassessed work 

∞ Constant questionnaires 6 
Monday morning deadlines ∞ Too much work for Secretary ∞ 

Lot of out-of-hours work 5 Unassessed work 3 

Others  
 

   
    

  Assessment timing 2 

No introductory lecture  
Excessive feedback requested 

 Rigid structure of sessions  
Noise    

Too many questionnaires  Too short 1 

  
Not enough time to complete reports 

 Early in the morning  
Too many questionnaires    

Inconsistency of free stationery  Evaluation Questionnaires 1 

  
Too vague 

   
Second semester course unit    

9am start  Noise 1 

      
Being guinea pigs    

Timing of exam    

      
Some tasks seem less relevant    

Second semester    

      
9am start  
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Table 7.1.3: Student nominal group process results, by team, May 2008 

Alder   Birch   Cedar   Elm   Hawthorn   Larch   

 ++            

Good facilitator  ∞ Chance to debate  ∞ Team work is useful ∞ No exam  ∞ Multidisciplinary teams  ∞ Improve teamworking skills ∞ 

One meeting a week ∞ Interdisciplinary teams  ∞ Plenty of freedom & responsibility ∞ Meeting new people  ∞ Feedback on tasks and students +ve ∞ Research useful ∞ 

Mix of disciplines ∞ Deals with real life  ∞ Friendly group ∞ Online aspects  ∞ Using real world situations  ∞ Interdisciplinary  ∞ 

  Improves research skills  ∞ No exam    Facilitators  6 Innovative learning style  7 

  Independent learning ∞ Multidisciplinary    Only one assessed task  4 Good for CV  5 

  2 weeks per assignment ∞ Good format    Learned business practices  3 Chocolates at the end! 5 

  Staying in one team  ∞ It was fun    Introduces team dynamics  3 No lectures  5 

  Good feedback  7 No Maths!      Gain confidence  4 

  Sustainable thinking encouraged  6 Some interesting tasks      Meet new people  4 

  Good size groups  6 understanding complex problems      Relevance of tasks  3 

  Improving teamwork skills  6 Different writing styles explored      Staff support (facilitators, organisers) 3 

  Encourages creative thinking  6 Free stuff!      Certificate  2 

  Conflict & ground rules discussions  6 Interesting briefs.        

  Good length meetings 6         

  Good range of tasks  5         

  Defined roles  5         

 - -            

No marks for exercises ∞ Paper wastage  ∞ Blackboard sucks ∞ Stupid mark allocations  ∞ Course title misleading ∞ Feedback inconsistent  ∞ 

Reflective log too long ∞ Abstract/vague tasks  ∞ Not enough on sustainability  ∞ Peer assessment criteria bad  ∞ Facilitator-led discussion topics  ∞ Brief released too late  ∞ 

Feedback inconsistent ∞ Same facilitator throughout  ∞ Tasks not assessed ∞ 9am slot  ∞ Not enough scientific focus  ∞ Marking structure (whole course)  ∞ 

  Type of tasks  6 Disappointingly selected tasks    Weighting for reflective report 6 Too many tasks 6 

  Weighting on final task too heavy  5 Too much CSR    Too much business management  5 Unclear briefs  5 

  Too much to do  4 Marking between topics inconsistent    Sometimes feedback was irrelevant  4 Wednesday session tedious  5 

  File/information sharing  3 Disproportionate allocation of resources    No marks for initial tasks  4 In 2nd semester  4 

  Groups too big 1 Irrelevant topics    Constant deadlines  3 Time consuming  4 

    Taking away friendly facilitator    Same time as dissertations  3 Lack of teaching  4 

    Not unique learning experience    Lots of work outside sessions  2 Not learning anything  2 

    Too much stuff      Topics of tasks  2 

    Improvement by requiring presentations      No industry examples  1 

    This process is absurd        
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Oak   Poplar   Rowan   Sycamore   Willow   Yew   Overall Gps 

++              

Broadens horizon  ∞ Requires different thinking  ∞ Learning about group dynamics ∞ Current issues good  ∞ Improves teamworking skills  ∞ Use of facilitators  ∞ Interdisciplinary 6 

Dealing with different people  ∞ Very happy, no exam!  ∞ Understanding self and others ∞ Different disciplines  ∞ Regular feedback ∞ Meeting different people  ∞ Different approach 5 

Learn teamwork dynamics  ∞ Multi disciplinary teams good  ∞ Meeting new vibrant people  ∞ S* as facilitator  ∞ Diverse range of tasks  ∞ No exam  ∞ Teamwork skills 5 

Learning team management  7 New skills in teamwork  8 Gained broader knowledge  Idea of facilitator  8 Improves communication skills  5 Scheduled time (Wed am)  6 New friends 4 

Interesting contextual issues  6 Improved research skills  8 Brilliant facilitator  Teamwork  8 Broad range of knowledge  4 PBL (experience of)  5 Realistic scenarios 3 

Multi-disciplinary students  6 Interesting content of tasks  5 Material stimulating  No exam  8 Reflective learning  3 Facilitator rotation  4 Facilitator 3 

Multi-cultural students  5 Group size was good   3 Understanding different views  Different perspectives 8 Promotes interdiscip learning  2 Variety of tasks  3 Interpersonal skills 2 

Lovely team members  5 Use of Google Docs  2 Lucky having such a good group  Real life relevant issues  4 Increases self-awareness  1   No exam 2 

Personal insight  4 Only last task marked  1 Room to grow as a group  Wide range of topics  4 Thinking outside the box  1     

Blackboard online resources  4   Number of tasks (good)  5 tasks  2       

Quick feedback  3   No exam!          

Developing creativity  1             

              

              

              

              

- -              

Workload  ∞ Lack of continuous assessment  ∞ Inconsistent marking ∞ Less paper  ∞ Marking scheme for tasks ∞ First 4  tasks don’t count  ∞ Tasks don't count 6 

Ineffective group member  ∞ No explanation of requirements  ∞ Uselessness of feedback ∞ 4 tasks didn’t count ∞ Tasks were too ambiguous  ∞ Reflective report  ∞ Inconsistent marking 4 

Emphasis on last task  ∞ An early morning lecture (?)  ∞ Blackboard submission ∞ Inconsistent marking  ∞ Earlier tasks should count  ∞ Final task, less interesting  ∞ Challenging tasks 3 

Reflective report overly weighted  6 Time  for tasks (not enough)  5 Reflective report deadlines)  Irrelevant group discussion  8 Higher % for group tasks  8 Reflective report deadline 5 Feedback inconsistent 3 

Not enough guidance  4 Extra (hidden) tasks  4 Pressure to have conflict.  Vague briefs  7 Facilitators should give hints 5 No team building activities 5 Content 3 

Criticism unhelpful  4 60% reflective too much  3 Timing  (clashes)  Additional task copies  5 9am starts  2 Variation in feedback  5 BlackBoard 2 

Inaccurate marking  3 NGP bad  2 Other tasks don’t contribute  Less reflective  5 Overly time consuming  2 Word/page limits  3 9am start 2 

Irrelevant topics (sustainability)  3   Meetings were too early  Second semester, third year  4 Word count limit insufficient  2   Reflective report 2 

No intro to SD  3   General disorganisation   9am  4       

Some very challenging tasks  1   Google Docs didn’t work  Method of peer assessment  4       

      Lecture sources (?) 4       

      More time scheduled  3       
      Fewer tasks  2       
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Appendix 7.2 Questionnaires (Bland Tomkinson) 

 
Copies of the questionnaires used to evaluate issues of effectiveness appear at Appendices 7.2.1 – 
7.2.3. These were applied at the beginning and end of the unit. The self-perception questionnaire 
(Appendix 7.2.1) was devised in the university’s School of Education and the results showed a 
demonstrable improvement in perception of skills in relation to the learning, over the course of the 
course unit.  The Approaches to Studying questionnaire (Appendix 7.2.2) was based on the ETL Project, 
Shortened Experiences of Teaching and Learning Questionnaire (2005). The SETL questionnaire showed 
significant increases in deep learning (from an average of 3.80 to an average of 4.18), and 
commensurate decreases in surface learning (from an average of 2.28 to an average of 2.02).  The 
Approaches to Studying II questionnaire was based on the Readiness for Inter-Professional Learning 
questionnaire (Mattick and Bligh: 2006), modified for the wider inter-professional context.  This failed 
to show any significant differences in pre- and post- scores but this may be due to the high levels of 
scores attained (an average of 4.40, rising to 4.53, on factor I and an average of 4.54, rising to 4.58, 
on factor II). 



 

 77 

Appendix 7.2.1 

 
Sustainable Development for Engineers and Scientists 2007 

STUDENT SELF-EVALUATION 
 
Name _________________________ Degree course: _________________________ 
 

The programme aims to introduce you to the concept of Sustainable Development (SD) and its implications for 
business, the environment and corporate social responsibility.  It will enable you to develop abilities and skills for 
assuming professional responsibilities in relation to SD.  
 
This questionnaire explores your own perception of the confidence you have in carrying out various activities 
relevant to the programme.  Try to be as honest as possible.  This self-evaluation will not form any part of your 
formal assessment, but is there to help you to see how you have improved and to help us to evaluate how well we 
have helped you with your learning.   
 

For each of the activities listed below, please indicate the level of confidence you have in your ability to carry out 
the activity by circling the appropriate rating from 1-5; this should take no longer than 5 minutes.  Please circle 
the appropriate number on each line. 
 
1=Completely sure I could NOT carry out this task effectively 
2=Fairly sure I could NOT carry out this task effectively 
3=Unsure whether I could carry out this task effectively 
4=Fairly sure I could carry out this task effectively 
5=Completely sure I could carry out this task effectively  

1. Explain the key challenges of SD as they relate to engineering and science 
practice 

1 2 3 4 5 

2. Explain strategies for minimising adverse environmental and social impacts 
of  projects  

1 2 3 4 5 

3. Identify potential challenges, risks and consequences of how scientific and 
engineering work impacts upon society and the environment, locally  

1 2 3 4 5 

4. Identify potential challenges, risks and consequences of how scientific and 
engineering work impacts upon society and the environment, globally 

1 2 3 4 5 

5. Make use of major aspects of change management 1 2 3 4 5 

6. Show understanding of the importance of professional ethics and involving 
all interested parties 

1 2 3 4 5 

7. Draw on knowledge from outside my discipline in pursuing SD goals in 
science/engineering practice. 

1 2 3 4 5 

8. Use a holistic and systematic approach in exploring solutions to complex 
problems 

1 2 3 4 5 

9. Identify relevant sources of information 1 2 3 4 5 

10. Critically appraise information 1 2 3 4 5 

11. Apply new SD knowledge and understanding  1 2 3 4 5 

12. Use problem solving skills to examine complex problems incorporating 
uncertainty and conflicts of interest 

1 2 3 4 5 

13. Work with others as a member of an multi-disciplinary team 1 2 3 4 5 

14. Develop and structure ideas and proposals 1 2 3 4 5 

15. Communicate ideas and proposals effectively orally 1 2 3 4 5 

16. Communicate ideas and proposals effectively in writing 1 2 3 4 5 

 

If you would like to add any comments, please do so below.   

 

Please make sure you hand the completed form to the facilitator before you leave.  Thank you. 
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Appendix 7.2.2   APPROACHES TO STUDYING 

 
Name _________________________ Degree course: _________________________ 
This questionnaire asks you to indicate your relative agreement or disagreement with comments about studying made by other 
students. Please work through the comments, giving your immediate response. In deciding your answers, think in terms of this 
particular course. It is also very important that you answer all the questions: check that you have.  Please circle the appropriate 
number on each line. 
5 means agree (�)   4 = agree somewhat (�? )   2 = disagree somewhat ( x? )   1 = disagree ( x )  
Try not to use 3 = unsure ( ?? ), unless you really have to. 
           �   �?   ??    x?   x 
 
1. I’ve often had trouble in making sense of the things I have to remember.    5     4     3     2     1 
 
2. I’ve been over the work I’ve done to check my reasoning and see that it makes sense.   5     4     3     2     1 
 
3. I have usually set out to understand for myself the meaning of what we had to learn.   5     4     3     2     1 
 
4. I have generally put a lot of effort into my studying.      5     4     3     2     1 
 
5. Much of what I’ve learned seems no more than lots of unrelated bits and pieces in my mind.  5     4     3     2     1 
 
6. In making sense of new ideas, I have often related them to practical or real life contexts.  5     4     3     2     1 
 
7. On the whole, I’ve been quite systematic and organised in my studying.    5     4     3     2     1 
 
8. Ideas I’ve come across in my academic reading often set me off on long chains of thought.  5     4     3     2     1 
 
9. I’ve looked at evidence carefully to reach my own conclusion about what I’m studying.   5     4     3     2     1 
 
10. When I’ve been communicating ideas, I’ve thought over how well I’ve got my points across.  5     4     3     2     1 
 
11. I’ve organised my study time carefully to make the best use of it.      5     4     3     2     1 
 
12. It has been important for me to follow the argument, or to see the reasons behind things.  5     4     3     2     1 
 
13. I’ve tended to take what we’ve been taught at face value without questioning it much.   5     4     3     2     1 
 
14. I’ve tried to find better ways of tracking down relevant information in this subject.   5     4     3     2     1 
 
15. Concentration has not usually been a problem for me, unless I’ve been really tired.   5     4     3     2     1 
 
16. Before tackling a task or problem, I first try to work out what lies behind it.    5     4     3     2     1 
 
17. I’ve just been going through the motions of studying without seeing where I’m going.   5     4     3     2     1 
 
18. If I’ve not understood things well enough when studying, I’ve tried a different approach.  5     4     3     2     1 
 
 

 
Please make sure you hand the completed form to the facilitator before you leave.  Thank you. 
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Appendix 7.2.3 
 

APPROACHES TO STUDYING II 
 

Name _________________________ Degree course: _________________________ 
 
This questionnaire asks you to indicate your relative agreement or disagreement with 19 comments about studying. 
Please work through the comments, giving your immediate response. It is also very important that you answer all 
the questions: check that you have. Please circle the appropriate number on each line. Try not to use 3 unless you 
have to:  5 means agree ( �) 4 = agree somewhat ( �? ) 2 = disagree somewhat ( x? ) 1 = disagree ( x )  

 
 

 
 
 
 

 

Please hand to your facilitator when complete.  Thank you. 
 

 

 �  �?   ??   x?  x 
1. Learning with other students will help me become a more effective 
member of a professional team 

5     4     3     2     1 
 

2. People would ultimately benefit if students worked together to solve 
sustainability issues 

5     4     3     2     1 
 

3. Shared learning with other students will increase my ability to understand 
sustainability issues 

5     4     3     2     1 
 

4. Learning with students from other disciplines before graduation would 
improve relationships after graduation 

5     4     3     2     1 
 

5. Communication skills should be learned with students from other 
disciplines 

5     4     3     2     1 
 

6. Shared learning will help me to think positively about other professionals 5     4     3     2     1 
 

7. For small group learning to work, students need to trust and respect each 
other 

5     4     3     2     1 
 

8. Team-working skills are essential for all professional students to learn 5     4     3     2     1 
 

9. Shared learning will help me to understand my own limitations 5     4     3     2     1 
 

10. I don’t want to waste my time learning with students from other 
disciplines 

5     4     3     2     1 
 

11. It is not necessary for undergraduate students from different disciplines to 
learn together 

5     4     3     2     1 
 

12. Sustainability problem-solving skills can only be learned with students 
from my own discipline 

5     4     3     2     1 
 

13. Shared learning with other students will help me to communicate better 
with clients and other professionals 

5     4     3     2     1 
 

14. I would welcome the opportunity to work on small group projects with 
other students 

5     4     3     2     1 
 

15. Shared learning will help to clarify the nature of complex problems 5     4     3     2     1 
 

16. Shared learning before graduation will help me become a better team 
worker 

5     4     3     2     1 
 

17. The function of engineers and scientists is mainly to provide support for 
other professionals 

5     4     3     2     1 
 

18. I’m not sure what my professional role will be  5     4     3     2     1 
 

19. I have to acquire much more knowledge and skills than other professional 
students 

5     4     3     2     1 
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Appendix 8 Publicity and dissemination 

  
The team undertook to disseminate widely both the idea and the results. Some of the ideas, leading up 
to the pilot course unit, had already been promulgated prior to the support of the Royal Academy of 
Engineering; for example at: the 2004 EDiNEB Conference in Maastricht; the 2005 International 
Conference on Civic Engagement and Service Learning in Galway; the 2005 Education for Sustainable 
Development Conference in Bournemouth and; the 2005 International Society for the Scholarship of 
Teaching and Learning Conference in Vancouver. 
 
Within the university, dissemination took place through informal meetings and through progress 
reports to the Steering Group and the advisory groups (see Appendix 8.1 for an example of this).  
Externally, the team focussed on dissemination through conference papers, both within the UK and 
internationally.     The interdisciplinary nature of the project was emphasised by selecting conferences 
that represented diverse interest groups: for example, ecosystems, education, engineering, global 
citizenship and sustainable development. The project was also written up in two book chapters and a 
journal article has been submitted.  A full list of publications and conference papers, to date, is given 
in Appendix 8.2. 
 
The scheme was highly commended in the 2008 Green Gown Awards. 
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Appendix 8.1 Dissemination 
Dissemination of the project and its results is taking place through a variety of media. Three book 
chapters and a journal article have been published and contributions to two further books are in the 
process of being edited.  We have also presented papers at 19 conferences on three continents.  A 
one-day Symposium was held in December 2008 (see below). 

Book Chapters 

Engel C and Tomkinson B (2006) ‘Changing higher education to face the global challenges of  
sustainability'’ in Hunt L, Tomkinson B and Bromage A (eds). ‘Realities of Educational Change in 
Higher Education’. Routledge Falmer 

Tomkinson B, Engel C, Tomkinson R and Dobson H (2007) ‘Introducing an interdisciplinary professional 
course on Sustainable Development into Engineering programmes.’ In Aung W et al (eds) 
‘Innovations 2007’, International Network for Engineering Education and Research. 

Tomkinson B, Engel C, Tomkinson R and Dobson H (2008) ‘Developing sustainable development’.  In 
Gospodini A, Brebbia CA & Tiezzi E (eds) ‘The Sustainable City V’, WITPress. 

Tomkinson B, Engel C and Tomkinson R (to appear, 2009) ‘Dealing with Wicked Problems: an Inter-
disciplinary Approach’ (provisional title). In MacIsaac D, Wilson M and Wright A (eds) ‘Collected 
Essays on Learning and Teaching’, University of Windsor. 

Tomkinson B (to appear) ‘Coping with Complexity’ in Stibbe A (ed) ‘Sustainability Literacy’, Green 
Books. 

Journal articles 

Tomkinson B, Tomkinson R, Dobson H and Engel C (2008) ‘Education for Sustainable Development – the 
RAEng pilot course unit’.  International Journal of Sustainable Engineering, Volume 1 number 1. 

Tomkinson B and Engel C. ‘The use of a Delphi consultation to define the curriculum for sustainable 
development in engineering’. International Journal of Sustainable Engineering, Volume 1 number 4,  

Conference papers  

Dobson H, Tomkinson R, Engel C, Aubrey A and Tomkinson B, ‘Student-centred Interdisciplinary 
Education for Engineers and Scientists’.  Workshop for: Sustainability and the Curriculum: progress 
and potential - Higher Education Academy Education for Sustainable Development Conference, 
Bradford, July 2007. 

Engel C, Tomkinson CB and Warner R ‘The Ultimate Challenge: Higher Education, Globalisation and 
Change’.  Paper delivered to: EDiNEB Conference, Maastricht, June 2004 

Engel C, Tomkinson B, Tomkinson R and Dobson H, ‘The Ultimate Challenge: interdisciplinary HE for 
participating in change’.  Workshop for: Learning Together – Reshaping higher education in a global 
age Conference, Institute of Education, London, July 2007   

Engel C, Tomkinson R, Dobson H, Aubrey A and Tomkinson B,  ‘Developing Problem-based 
Interdisciplinary Education for Sustainable Development’. Paper for Learning for a Complex World: 
Facilitating Enquiry Conference, Guildford, June 2007. 

Engel C, Tomkinson R, Dobson H, Aubrey A and Tomkinson B,  ‘Developing Interdisciplinary Education 
for Sustainable Development for Engineers and others’. Paper delivered to: International 
Conference on Design and Manufacture for Sustainable Development, Loughborough, July 2007. 

Tomkinson B, ‘An Inter-professional Approach to Sustainable Development and the Management of 
Change’.  Paper delivered to the Environmental Association of Universities and Colleges 
conference, Coventry, March 2009. 

Tomkinson B, Dobson H, Tomkinson R and Engel C, ‘An interdisciplinary Problem-based Approach to 
educating Engineers in Sustainable Development’. Paper delivered to: International Conference on 
Engineering Education, Coimbra, September 2007. 

Tomkinson B, Dobson H, Tomkinson R and Engel C, ‘A Curriculum for Coping with Complexity’.  Paper 
delivered to Learning to be a Professional through a Life-wide Curriculum conference, Guildford, 
March 2009. 

Tomkinson B and Engel C, ‘Inter-disciplinary approaches to educating engineers in sustainable 
development’.  Educating Engineers in Sustainable Development conference, Graz, September 
2008. 
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Tomkinson B, Engel C and Tomkinson R ‘Extending Our Boundaries: Higher Education and New Solutions 
for Complex Problems’. Paper delivered to: Improving University Teaching Conference, Dunedin, 
July 2006. 

Tomkinson B, Engel C and Tomkinson R ‘What does a University stand for? Higher Education in the age 
of sustainable development’. Paper delivered to: Higher Education Research and Development 
Society of Australia Conference, Perth, July 2006. 

Tomkinson B, Engel C and Tomkinson R ‘Global Citizenship or Sustainable Development?’. Paper 
delivered to the Society for Teaching and Learning in Higher Education Conference, Windsor, 
Ontario, June 2008 

Tomkinson B, Engel  C & Tomkinson R , ‘Learning to Change the World’.  All Our Futures conference, 
Plymouth, September 2008. 

Tomkinson B, Engel C, Tomkinson R and Dobson H, ‘Developing a Global Citizenship Approach to 
Sustainable Development: An Interdisciplinary Pilot Scheme.’ Paper delivered to: International 
Society for the Scholarship of Teaching and Learning Conference, Sydney, July 2007 

Tomkinson B, Engel C, Tomkinson R and Dobson H, ‘Developing Sustainable Development’.  Paper 
delivered to: Ecosud  2007 – Sixth International Conference on Ecosystems and Sustainable 
Development, Coimbra, September 2007. 

Tomkinson B, Tomkinson R, Dobson H, Aubrey A and Engel C, ‘Embedding Knowledge and Skills for 
Global Sustainability in the Curriculum’.  Paper delivered to: Education for Sustainable 
Development: Graduates as Global Citizens, 2nd International Conference, Bournemouth, 
September 2007. 

Tomkinson B, Warner R and Engel C, ‘Interdisciplinary Education for Societal Responsibility – A major 
reform for university education’.  Paper delivered to: Education for Sustainable Development 
Conference, Bournemouth, Sept 2005 

Tomkinson B, Warner R and Engel C, ‘Interdisciplinary Higher Education for Global Responsibility’.  
Paper delivered to: International Conference on Civic Engagement and Service Learning, Galway, 
June 2005 

Tomkinson B, Warner R and Engel C, ‘What is a university for? Teaching and Learning across 
boundaries’. Poster for: International Society for the Scholarship of Teaching and Learning 
Conference, Vancouver, October 2005 
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Appendix 8.2 
 

Engineering Education for Sustainable Development - 
Embedding Interdisciplinary Education in Discipline-Specific Curricula 

A One Day Symposium 
15 December 2008 

Report of the Discussions 
 
Following a number of presentations on the Royal Academy of Engineering sponsored interdisciplinary 
course module5 and the Higher Education Academy Engineering Subject Centre sponsored Delphi 
consultation6, groups of delegates considered potential future courses of action. 

Introduction 

A number of threads of discussion emerged but there were two principal perspectives that 
underpinned these.  For some discussants, the question was one of broadening out the work done, on 
sustainable development for engineers, to a wider range of disciplines; for others the question was one 
of using the work done on sustainable development as a springboard for change in the undergraduate 
engineering curriculum. 

RAEng viewpoint 

One point of view, expressed as that of the Royal Academy of Engineering, was that the Academy sees 
sustainable development strictly in an engineering context. Their Visiting Professors scheme was to 
establish what sustainable development is and to create material that could be shared by others but 
there had been a question of how to get sustainable development into the core curriculum.  The view 
was that this would be facilitated by dissemination of successful practice.  However, case studies 
often were not transferable because of their bespoke technical nature. Sustainable 
Development was now part of UKSPEC and will be addressed during future course accreditation.  The 
Academy was focussing more on looking at integrated systems design, bringing everything together 
into a systemic framework: how to teach integrated systems design is the next teaching challenge.  
This should embrace issues of sustainable development in an integrated way. 

Systemic approach 

However, some delegates saw a systemic approach as too complex to undertake at undergraduate 
level and advocated this as postgraduate level, certainly no earlier than the final year of an 
undergraduate Master’s degree.  One view was that large employers provide this systemic framework 
for the graduates they employ and would continue to do so irrespective of university output.  The aim 
is to produce graduates that industry finds it easier to assimilate: industry wants them to be able to 
handle complexity and incomplete knowledge. However, not all employers are large employers and it 
was felt that employability issues needed to be carefully considered. 

The strand approach 

The prime approach that the discussants had been asked to consider was that of a strand running 
throughout the undergraduate curriculum.  There was some difference of understanding about this 
concept.  Charles Engel’s view7 was that a strand contains a logically arranged sequence of the 
constituent parts of a discipline; starting with the simplest and progressively building up to the most 
complex constituent of the discipline eg Anatomy in the medical field.  Other discussants took a 
slightly different view. Looking at it from an engineering perspective, some delegates perceived a 
need for a total rethink of the approach to teaching engineering, perhaps in the way introduced into 

                                                 
5 Tomkinson, B (ed) (2008). Educating Engineers for Sustainable Development: Report of a Royal Academy of Engineering 
sponsored pilot study.  Available http://www.eps.manchester.ac.uk/tlc/sd/raeng/RAEng_Report.pdf   
6 Tomkinson, R, Tomkinson B, Engel C and Lawson A (2008).  Education for Sustainable Development in Engineering: Report of a 
Delphi Consultation. Loughborough, Engineering Subject Centre. Available from 
http://www.engsc.ac.uk/downloads/scholarart/delphi-consultation.pdf 
7 For a fuller explanation see Engel et al (2006) A Whole System Approach to Problem-Based Learning In Dental, Medical and 

Veterinary Sciences - A Guide to Important Variables. Manchester, CEEBL  (especially pp 12 and 20)  Available from: 

http://www.campus.manchester.ac.uk/ceebl/resources/guides/pblsystemapproach_v1.pdf 
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some courses at University College, London where one Engineering degree followed three broad 
strands rather than a modular curriculum.  Another perspective would see six broad strands throughout 
the engineering curriculum one of which would be, in some way, interconnecting, both through the 
engineering curriculum and also into the broader world.  There was some debate as to the links 
between sustainable development and design, in the engineering context, and whether these would fit 
together or be perceived as two distinct strands.   

Engineering curriculum design 

Looking at broader questions, there was a feeling that the engineering curriculum, as a whole, needed 
a major overhaul, but without any preconceptions about content or delivery style.  The starting point 
for many was that of defining key outcomes and, indeed, longer term goals for such a degree 
programme and using this to define a core curriculum.  This zero-based approach was acclaimed by 
many but others saw an incremental approach, perhaps looking at what might be cut out of present 
curricula in order to give more room for movement, as more likely to fit with the requirements of 
professional accreditation.  A concern voiced here, and elsewhere, was that the conservative nature of 
universities (and professional bodies) meant that change was slow and a new curriculum could easily 
take five years to obtain approval. 

Skills v knowledge 

A further question was about the balance between skills and knowledge (though these can readily 
overlap).  Some felt that a groupwork-based approach was concerned more with developing the skills 
of groupwork than of imparting knowledge but, for many, the group was the context within which the 
learning was taking place and the knowledge was being embedded more soundly and in context.  This 
also related to a question about learning to learn: the concept that it is less important to feed 
students with facts, which they can look up, than to prime them to deal with new knowledge that 
might be more difficult to assimilate.   

Purpose of university education 

Also related to this was a discussion about the purposes of a university education.  Some delegates 
were concerned about ideas that seemed to foster a production line approach with graduates being 
produced to satisfy industrial needs.  This led to a concern that ‘industry’ did not exist as a single 
identifiable entity and focussing on the needs of a few large firms was detrimental to the engineering 
industry overall.  Students were increasingly becoming the ‘customer’ and most of them sought 
employability as an objective of the course that they undertook.  However, this is an ethereal concept 
and students would look to programmes that gave them some flexibility about their future career.  The 
point was emphasized that governments have very short time horizons (typically about 3 years) so it is 
incumbent on universities to take the longer view. 

Student-centred approaches to learning 

The presentations had focussed on modes of learning that were essentially student-centred and, to 
some extent, used groupwork approaches.  Some concerns were expressed about the abilities of 
students to benefit from this type of approach early in their undergraduate studies, particularly when 
they were so diverse in background and ability.  Other delegates voiced this as an imperative – to 
introduce students to the approach before their minds become numbed with more didactic 
approaches.  Moreover, the peer learning that takes place in groups could help overcome some of the 
difficulties posed by students’ prior experience and attainment.   There was discussion about the short 
sharp approach, typified by the Manchester and Sheffield course units, and the continuous strand 
suggested earlier.  There was also some discussion about the place of experiential projects and work-
based learning. To some extent the discussion revolved around whether the student-centred approach 
was simply as a means for introducing sustainable development or whether it was a more fundamental 
approach to the engineering curriculum.  There was also concern that the resources for student-
centred approaches were ‘front-loaded’; the design of the curriculum and the exercises to support this 
needed to be undertaken in advance of the course being run.  Some disquiet was expressed that more 
conventional programmes did not allocate sufficient resource to the curriculum design phase. 

Interdisciplinarity 

Interdisciplinary aspects were also debated.  Whilst there was general consensus that engineers do not 
operate in isolation and, hence, that students should be exposed to working with other professions, 
there was greater diversity of opinion about how this should be done.  The approach of a single 
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interdisciplinary course unit had much to commend it but some delegates felt that exposure should be 
greater than this and to a wider range of disciplines than other engineers and scientists. 

Student needs 

Having debated issues of students as customers and their requirement for employability, there was 
also discussion about the role of innovative approaches as an aid to student retention.  It was felt that 
student-centred approaches can help student satisfaction and retention and that, contrary to some 
earlier expressions, they can be very powerful approaches to use in student induction.  Examples were 
given from a number of universities of broader modules becoming embedded in first-year courses in 
order to give students a more holistic picture of the profession.  In some cases this is done through a 
‘short fat’ course module at the very beginning, relying heavily on participative learning, as an 
introduction to the discipline.  Individuals involved with the Manchester interdisciplinary course unit 
stated that their students had expressed frustration at not being able to continue with their 
interdisciplinary studies.  One way forward would be to commence the approach earlier but there was 
also consideration of introducing interdisciplinary elements into taught postgraduate courses including, 
possibly, taught elements of Doctoral programmes.  Appropriately handled, the problem-based 
approach can provide a very useful grounding to train students to undertake research. 

Where next? 

Within individual universities there is a need for top-level champions to take up the ideas and 
encourage them.  Nowhere is this more true than in interdisciplinary units where timetabling 
difficulties and internal cost transfers can render a project stillborn.  Many practising academics need 
considerable convincing before they will embark on major curriculum change, particularly changes so 
radical as to introduce new ways of teaching and learning.  Professional bodies also have to be 
convinced that successful engineers can develop in newer ways and with greater skills in using and 
retrieving information rather than simply knowing it.  Industry, too, has to be challenged to adopt 
broader horizons and to accept a new breed of engineer with skills not just to slot into the present 
system but rather to help the company move on. 

Points in brief: 

• The undergraduate engineering curriculum is in need of overhaul, both in terms of content and 
mode of delivery;  

• Sustainable development is becoming embedded in the engineering curriculum though often in a 
mono-disciplinary fashion; 

• A systems approach is vital for the future engineering professional, but this may be too complex 
for an undergraduate curriculum; 

• The engineering curriculum needs to cover both knowledge and skills and a proper balance needs 
to be maintained; 

• Learning to learn is more important that memorising facts; 

• Engineers have to learn to place their professional work in context, particularly with regard to 
working with other professions; 

• Learning together with other professions can enhance the students’ abilities to place their 
engineering studies in context and to deal with complex issues; 

• Student-centred methods of learning (eg problem-based learning, case studies, role play) can be 
effective in developing both skills and knowledge, but may have resource implications; 

• Student-centred methods of learning can help improve student motivation and levels of retention; 

• Curriculum design needs to be adequately resourced to be effective; 

• Curriculum change needs high level champions, both within universities and also professional 
bodies. 

 
Symposium Chair: Tony Brown 

Session Chairs: Charles Engel, Bland Tomkinson 
Rapporteurs: Helen Dobson, Rosemary Tomkinson 

Report prepared by: Bland Tomkinson 
 

University of Manchester 
12 January 2009 
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