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2.1 Describe your idea. 

Advanced three-dimensional virtual environment technology, similar to that used by the film and computer games industry will be used to generate interactive learning environments that allow students to explore human biology.
Many early attempts at virtual learning environments have often consisted of little more than lecture notes and images on web pages, online calculators or interactive diagrams. Those that have ventured into applying three-dimensional computer graphics based technology have been constrained by lack of realism, the detail of their graphical interfaces and often poor levels of simulation. Also the experience is often guided, allowing the learners to passively view computer-generated animation sequences thus surrendering the extensive benefits of the interactive nature of the technology. Current computer graphics based technology, if applied in the correct manner, has the potential to combine the positive benefits of visual learning with an active, learner-led experience, underpinned by the context sensitive delivery of a range of more traditional, learning material in a variety of media formats.
The Totally Immersive Computer Learning (TICL) system will provide an individualised learning experience allowing learners (including the lay public, users of health services, life-long learners, pupils and higher and further education students) to explore human biology, health, illness and disease processes within a three-dimensional learning environment. A cuboid learning matrix (see footnote 1) will provide the framework for users to enter the virtual environment at an appropriate place. Users will experience and learn not only about the internal structures, physiological and pathological processes and language but will also be able to fully interact with and dictate the pathways they choose to explore. The TICL system will provide an engaging, highly evolved and interactive interface between the user and the software. 
Rather than taking a system by system approach to understanding the body, the learning from the program will be centred on public health issues such as cardiovascular disease, diabetes, obesity, asthma, sexual and reproductive health. Learners will be able to navigate through the program in a non-linear manner. The knowledge and understanding of biological systems and processes will build around these public health foci. Phase 1 of the project will focus on exploring the pancreas and understanding Diabetes. Diabetes is a significant health issue for the UK and other countries but the public understanding of risk factors for developing diabetes, such as diet and obesity is poor. 
Phase 1 will be to fully develop a three-dimensional virtual pancreas learning environment (see footnote 1). The cuboid learning matrix will not only provide the scaffolding for the learner to enter and navigate through the environment but will also guide the development of the multimedia learning materials. The x, y and z axes will correspond to 5 learning levels (lay knowledge to Masters level), 5 structural levels (microscopic-to-macroscopic) and 5 functional levels (basic, endocrine, exocrine, neural and vascular). Pathology, health issues and clinical notes will be embedded (referenced using the Cartesian co-ordinates) within the appropriate cells of the matrix.
The technology and templates used to develop Phase 1 will then be used to produce a wider range of learning environments for Phase 2. 
Footnote 1: For a demonstration of the prototype see www.cs.nott.ac.uk/~dzs/download/nesta/index.htm or www.nottingham.ac.uk/nursing/ticl

2.2 What is novel or inventive about your idea?

Recent advances in computer graphics and virtual reality technology now allow developers to rapidly create realistic three-dimensional, virtual environments. The virtual environment proposed replicates a real internal body process, allowing a range of learners to experiment and explore in a manner that would not normally be available to them. Many other virtual teaching and training applications from a range of industries (flight, surgery and driving simulators) exemplify the value of this technology, yet it remains under-utilised in the education\public awareness sector.

There does not exist a fully immersive and interactive learning computer program that is directed by, and evolves with, the learner in this area. The individual user will be able to explore the physiological workings by becoming an integral part of the system for a period of time. S/he will be able to experience the sights and sounds of body functions without the need for textbooks. The individual will be able to choose any body system and will be transported in to the realms of virtual reality allowing the user to locate the pancreas in the human viscera and reduce the scale till they are examining individual cells and studying their abilities to secrete insulin.

The proposed cuboid learning matrix will be integral to the value of the learning experience. Imagine an undergraduate student, entering the Diabetes\pancreas matrix at the BSc level to learn about the neural pathology aspects of this disease. On selecting the neural functional level they can then investigate the interactive subject matter by scale, looking from a micro (molecular) level through to a macro (organ or system level). During their interaction with the delivered material the student may seamlessly slip to lower learning levels for information they do not understand, even potentially back to the lay-person level for basic definitions and explanations where necessary, or conversely they may pass into the MSc learning level for more detailed information on specific items of interest.

Potentially, the greatest beneficiaries of such a learning experience will be the general public, or lay audience. The exposure to this comprehensible visual learning experience, and the ability to guide and or direct their own learning experience, focusing in on particular aspects of interest to them, will: i) facilitate an increased public awareness in health; ii) encourage individuals to be responsible for their own health regimen and iii) provide a seamless passage to higher levels of learning, which will provide an insight into how the body works and what happens when things go wrong.
2.3 What need or purpose does your project fulfil? 

There are many e-resources available to support the learning and understanding of health and disease, CDs and web resources are standard accessories that come with biology texts. However, students (and a large proportion of the general public) have increasing graphical literacy, mainly due to experiences with games consoles and animated cinema. Education has rarely been able to attract enough funding to develop learning materials with a corresponding degree of sophistication and interactivity, learners are now driving the need to produce such materials. The costs of developing such resources have become less prohibitive. There are now modellers and programmers with these specialist skills at the University of Nottingham who are willing to develop these learning environments for the benefit of enhancing the public understanding of science and health. The virtual environments developed intend to cater for health sciences students in schools, FE colleges and in HE.

The interest that the general public is now showing in health and disease is demonstrated by the number of research bodies, for example, who have specially designed websites dedicated to lay people and the use of lay terminology, e.g. http://www.diabetes.org.uk. In addition to this, most research councils and bodies specifically state that the applicants must provide a lay summary of the work to be carried out. This puts greater emphasis on researchers being able to communicate to the general public the nature of their work and provide easy routes of access that will facilitate greater understanding of physiological and patho-physiological processes, for example. 

With this in mind, therefore, this proposal provides an ideal opportunity for the TICL Group, Mixed Reality Laboratory (MRL) at the University of Nottingham and NESTA to be at the forefront of immersive education in the Health Science arena. Health science students, and the public will contribute to research programmes around the role of learning environments and the novel representation of information in enhancing the understanding and knowledge of science by providing feedback at different stages of the project. These virtual experiences will complement traditional approaches in the delivery of learning. This new learning mechanism will help learners to understand and interpret complex three-dimensional spatial information. 

With a great potential to expand the use of these learning environments outside the university, we believe that we will be widening the participation of individuals from all backgrounds and not just those undergraduate students on a number of University of Nottingham courses.
2.4 Please provide details of the existing team working on the project. 

The unique nature of this proposal demands this cross-school collaboration, which combines the wealth of experience in delivering e-learning from the TICL group with the advanced technology of the Mixed Reality Laboratory (based in the School of Computer Science and Information Technology). 

The TICL group (Drs Gary Adams and Heather Wharrad) have a research and teaching background in physiology and work within a strong and dynamic team of biological scientists to deliver nursing and medical education. The group has an impressive track record in computer based learning. A number of grants have been awarded from the University and the Learning & Teaching Support Networks for research and development projects which have examined virtual learning environments and multimedia learning in a variety of settings. An example is a project which used virtual environments to evaluate the effects of temperament type on performance. [1]. Dr Wharrad is a member of the steering group of the Universities Collaboration in E-learning (www.ucel.ac.uk). The aim of this group is to produce high quality, interactive re-usable learning objects in health with published articles and international conference presentations evidence of this activity [2-6, 19]. Dr Adams area of expertise, apart from physiological systems, is centred around diabetes and attempts at providing alternative therapeutic regimens for those suffering from diabetes mellitus, in collaboration with national and international colleagues [7-10]. Dr Adams is director of the Insulin Diabetes Experimental Research Group and the TICL group, along with Dr Wharrad, which not only specialises in the experimental side of pancreatic disease but also tries to ensure that this research provides the underpinnings of pancreatic education, which is so important in understanding the disease and its management. 

Dr. Damian Schofield is currently a lecturer in the School of Computer Science and Information Technology at the University of Nottingham and also a director of Aims Solutions Ltd., a University spin-out company offering a range of computer graphics and virtual reality based learning products to both public and private sector organisations (see footnote 2). Dr Schofields main research areas in the Mixed Reality Laboratory (www.mrl.nott.ac.uk) include virtual reality based visualisations of complex data to aid understanding and interactive graphical training aids to improve the learning process. His research attempts to create a number of electronic toys, e-learning, teaching and training systems utilising the latest advances in three-dimensional graphics technology and includes medical visualisations, virtual laboratory experiments and other training systems (1, 10-17). Dr. Schofield sits on the University of Nottinghams e-learning strategy group and on the management group for the proposed University Online Academy. He is also involved in running a range of widening participation activities including open days, summer schools, work experience schemes, school enterprise days and outreach activities. 

This proposal ties in with ongoing University of Nottingham strategies to accelerate development plans for Visual Learning (VL). Dr. Wharrad and Dr. Schofield were both involved in the successful bid (1.8 million) to HEFCE to set up a Visual Learning Laboratory at the University of Nottingham as one of the UKs Centres of Excellence in Teaching and Learning (CETL). The visual learning laboratory intends to exploit more fully the promise of visual learning in higher education so as to effectively enhance student learning outcomes. Although this proposal will integrate with the aims of the VLL and utilise resources and expertise from the CETL, this project is too large in scale and scope and contains too much of a research\development focus to be undertaken solely within the remit of the VLL. Dr Wharrad also leads the Nottingham strand of the successful HEFCE CETL bid for multimedia Reusable Learning Objects (www.rlo-cetl.ac.uk) and has won a prestigious Eduserv Education Foundation (www.eduserv.co.uk) grant for cross sector development of multimedia RLOs. Dr Schofield and Dr Wharrad are both University Dearing award winners for teaching and learning, and this year Dr. Schofield was the University of Nottinghams nomination for the Higher Education Academys National Teaching Fellowship Scheme.
Footnote 2: For more information on some of the learning systems that Aims Solutions Ltd. provide see www.aims-solutions.co.uk/aims-solutions.pdf.

3.1 What is the current stage of your project?

still at ideas stage
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research & development stage
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early prototype and/or design/draft outline
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full prototype and/or design/final draft
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testing/approvals/rehearsal stage
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ready to sell as a marketable product/process
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3.2 What do you expect to achieve with funding from NESTA? 

The first system and associated health issue we are developing is based around the pancreas and diabetes. We are now seeking funding from NESTA to allow us to move from an ideas/early prototype stage to a fully interactive learning system that will explain the structure and the role of the pancreas in health and disease conditions. Diabetes is one of the conditions identified by the NHS for special consideration due to its increasing prevalence and incidence particularly in children. We envisage that the interactive virtual environment of the pancreas (and associated, context sensitive, media and information) will not only be used by students of health-care but by the general public (and therefore contribute to the public awareness of science campaign) and importantly by children as part of their health education programmes at school. Once we have demonstrated the value of this approach in facilitating the understanding and learning about the pancreatic system by fully evaluating its effectiveness we will be in a position to apply for more substantial funding to develop sytenms based around, and disseminate information on, the other public health foci and systems of the body.

The funding from NESTA will be used to employ a post doctoral computer scientist to develop the learning environment, under the supervision of Dr Schofield, and a part time biological scientist with a background in education will also be appointed to help Drs Adams and Wharrad with the development of the learning materials. The two new researchers will be integrated immediately in to the established TICL and MRL research groups in order that the foundations of the work can be fully recognised. 

The work to be undertaken can be broken down into the following objectives:

Year 1

1. Recruit a steering group who will work with the project team consisting of stakeholders including, for example, students, relevant academics from Higher and Further Education school teachers and representative members of the public. This group will be consulted at various stages of the project.
2. Cuboid learning matrix development: This stage will involve specifying and implementing the navigational infrastructure to be used throughout all the modules developed.
3. Collect and construct media assets , for example, animations, images, video clips on the pancreas and diabetes that will populate the program and produce text and audio for the various sections.
4. Develop the pancreas software platform and infrastructure to house the media assets.
5. Virtual pancreas: Development of the full, detailed interactive virtual pancreas environment.

Year 2

1. The organisation, contextualisation and interlinking of all the traditional media and learning materials into the relevant categories specified by the cuboid learning matrix.
2. The creation of new interactive, learning mechanisms for this material in the context of the virtual pancreas environment.
3. Specifying and creating any additional media items needed to support the virtual learning environment whether these are textual, image based, audio, streaming video or more advanced media forms.

Year 3
1. Testing and formative evaluation of the program with groups of students (school, further and higher education), health professionals and members of the public.
2. Summative evaluation with large groups of learners.
3. Marketing and dissemination of both the product and research data at e-learning events, health informatics and diabetes conferences.

3.3 Please describe the progress you have made to date and what work will still need to be done after the NESTA funding has finished. 

A range of three-dimensional virtual environments which simulate undergraduate laboratory experiments have been created and implemented at the University of Nottingham [11-14, 17]. These were constructed using commercially available modelling and animation software. The interaction within these three-dimensional environments was created using commercially available rendering engines (similar to those used in the computer games industry). Objects needed to be constructed with appropriate detail in order to be easily recognisable. Texture maps were strategically used and a suitable portion of carefully chosen digital photographs were utilised in order to bring a sense of reality, and hence immersion, to the virtual environments.

A number of assessments have been carried out on these virtual experiments and the feedback from a variety of learners using these systems has shown that these professional software products improve the quality of teaching provision at the University of Nottingham - creating graduates with broader experience, deeper understanding and an improved ability to actually perform the tasks they will be asked to undertake in their professional careers [12-14, 17].

Both research teams have had a series of meetings and continual correspondence over the past year to discuss, plan and implement a long-term strategy to achieve the development and final )(construction of a range of totally immersive computer learning (TICL programs. A demonstration prototype of the virtual pancreas has been produced. 

Both research groups have worked together over the last year to develop the concept and theory of this cuboid navigation system (footnote 3). At present, one can move around the matrix and perform a number of simple interaction. In order to take this work further, however, and make this interactive navigation aid a reality, increased investment of time, monies and resources are required. This investment will allow the researchers to continue the work started and provide the user(s) with the ability to have guided tours of the physiological systems available, a variety of levels and depths of knowledge and detail from which to choose. 

The development and implementation of the cuboid navigation system involves a number of human-computer interaction concerns. Issues needing investigation include:
- 
How will the (potentially computer illerate) user navigate around the three-dimensional environment ?
- 
How will the user rotate the navigation tool to select the correct axis upon which to make a decision ?
- 
How will the user select the required cell, i.e. a single click mouse operation or by making choices upon each knowledge axis, or a more pervasive interaction metaphor ?
- 
How will the system deal with problems of occlusion (i.e. if the selection of one cell is blocked by another cell in front of it) ?

The human factors literature provides possible innovative solutions to all of these issues, however a iterative development\evaluation cycle is expected.

As this system is intended for general use it is envisaged that help would be provided by a three-dimensional, computer-generated avatar (e.g. a computer generated human guide). These types of context specific interactive help systems are becoming common place and can prevent learners becoming confused, lost or disorientated.


An MRL PhD student with the requisite skill set is nearing the end of his PhD and this funding would allow him to develop the pancreas and diabetes virtual learning environment as a post doctoral research assistant. 


Footnote 3: For a demonstration of the prototype see www.cs.nott.ac.uk/~dzs/download/nesta/index.htm or www.nottingham.ac.uk/nursing/ticl
4.1 Provide details of all types of intellectual property protection that are relevant to your project:
Forms of Active Protection

Design right
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Copyright
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Know-how (key information known only to you)
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Confidentiality or non-disclosure agreement
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If you have chosen any of the above options please provide relevant information in the box below

The options chosen above have been selected since they represent the best way to protect the intellectual property of the proposers in this particular circumstance. This is based on suggestions from the University of Nottinghams Intellectual Property and Commercialisation section of the Research and Innovation Services Department.

Official number
Filing/reg. date
Next action date
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Full patent
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Published patent application
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Patent examination (prior to application)
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Registered design
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None of the above are applicable
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If none of the above are relevant to your project please choose the "none of the above are applicable" box and explain why in the box below. You can also use the box below if you have any further information you wish to provide on intellectual property protection. 

This project involves primarily software development and hence may be difficult to patent, the ideas behind the cuboid learning matrix will be trademarked and copyrighted as this is seen as one of the best option for this particular project. This is based on suggestions from the University of Nottinghams Intellectual Property and Commercialisation section of the Research and Innovation Services Department.

4.2 You must provide further information to show that your idea is original. 

Science and Technology sectors:
carry out web and other searches (e.g. using www.google.co.uk or http://www.european-patent-office.org/espacenet/info/index.htm).

Media and Arts sectors:
carry out searches as above and read our guidance notes.

For all sectors you should provide full details of this research in your answer. For example websites used, key search terms and results. 

Interactive virtual environments are able to deliver highly realistic experiences through the medium of enhanced computer simulations. Virtual reality simulations are enhanced through high-speed interactive immersive three-dimensional computer graphics [1, 11-17]. Graphical, interactive environments inherently contain other attributes:
· Their interactivity and visual appeal means that the learning experience is enjoyable.

· The environment may be augmented using abstract data visualisation to enhance understanding.

· Their aesthetic appeal and graphical quality will lead to high levels of acceptance.

-
Through active participation learners can also receive an increased sense of ownership of the knowledge.
The TICL and MRL research groups believe that these virtual reality based learning systems are ideal environments to facilitate student exploration and student-centred learning. This coupled with enhanced visualisation, aesthetic appeal and increased user familiarity, all of which pervade the proposed system, promote an enhanced learning environment to achieve specific learning aims and objectives.

This has been shown in a number of studies such as those undertaken at the International Centre for Digital Content at Liverpool John Moores University (www.icdc.org.uk/) and the Learning Sciences Research Institute (LSRI - this is linked to the MRL) at the University of Nottingham (www.nottingham.ac.uk/lsri/). Both institutes have recognised many positive benefits to learners with the introduction of this type of advanced technology (for more information on LSRI work in this area see www.gamelearning.net). This field has also been extensively researched by Nesta Futurelab with an extensive survey of most of the ongoing work in this expanding field [18].

This is in stark contrast to some of the present systems offered by others:

1. The CARET group at the University of Cambridge (www.caret.cam.ac.uk/). Their Virtual Anatomy project (www.caret.cam.ac.uk/projects/virtual_anatomy.htm) involves moving a character through body systems. Although the CARET project appears impressive on initial examination, it does not tackle the active learning and participation that is incorporated in our program. 
2. The University of Michigan Virtual Laboratory (www-vrl.umich.edu/) is developing a range learning environments but not applied to health issues.
3. There are many virtual anatomy computer packages and web based environments available (eg http://www.virtual-anatomy.com), however, although some of these contain impressive three-dimensional graphics, many do little more then allow the user to view the selected item or organ.
Competitor Analysis

The analysis to date suggests that the TICL Program is in a very opportunistic position because there does not appear to be anybody either in the British or American markets which are attempting to offer a Totally Immersive Computer Learning program. There are companies, however, which do appear to offer virtual reality programs but for very specific areas and for particular specialities. These have been listed. It has to be stated that, if possible, the TICL program will attempt to be patented at the earliest convenience.

USA Competitors:

High Techsplanations, ROCKILLE, MD
Speciality: Virtual Reality Programes for Simulated Surgery
Realistic simulations made possible by virtual reality technology allow practice on simulated patients. High Techsplanations appear to be one of the leading developers of virtual-reality software for the medical field. This program, however, is not fully interactive and immersive and is expected to take considerable time before this is developed, if at all.


UK Competitors:


Virtual Reality Applications Research Team (VIRART), School of Mechanical, Materials, Manufacturing Engineering and Management, University of Nottingham, UK
Speciality - VIRART ergonomics, manufacturing engineering, computer systems, psychology, operations management and computer aided design. 
VIRART takes a user centred approach to the specification, design, development and evaluation of Virtual Environments (VEs) in both industrial and educational applications development. A significant area of VIRARTs research is in the development of VE building techniques. This research is then used to aid the development of guidelines for VE design and implementation. A number of joint projects are underway between VIRART are linked to the MRL.

A number of UK based companies offer extensive virtual reality based, bespoke training systems, including medical simulators, for example Virtalis (www.virtalis.com/) and Aims Solutions Ltd. (www.aims-solutions.co.uk). 

However, to the best of the applicants knowledge nothing similar to the project proposed has been undertaken by any of these educational or commercial organisations.
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5.1 Describe what the potential market/target audience is for your idea. 

Transforming how people learn by harnessing the full potential of new technology across all subjects and skill development, and embedding assessment more appropriately within learning and teaching (www.dfes.gov.uk, 2005) is an important part of what this interactive learning package is trying to achieve. 

By targeting Universities, Further Education Colleges, and Schools at both primary and secondary levels, the TICL and MRL groups are promoting innovation by developing flexible learning activity design tools, thereby ensuring that e-learning products are based on robust evidence of effective learning and teaching.

An effective target area to begin the project would be the institutions with which we are familiar. The University of Nottingham is recognised as an international institution with campuses not just in the UK but also in Malaysia and China. The University of Nottingham has established a joint venture, for example, with the Wanli Education Group (WEG) to develop a purpose-built university campus in the city of Ningbo, in the Zhejiang province of China. This would provide us with an ideal opportunity to distribute and compare our program at two internationally renowned educational and research locations.

In addition, one market place for the outputs from this project would be to Schools of Nursing within such establishments. Nursing represents one of the largest subject areas in Higher Education. There are in excess of 70,000 students enrolled on nursing programmes in over 70 universities, colleges of higher education and colleges of further education in the UK [20]. Other Subjects Allied to Medicine (OSAM) have similarly large numbers of students and institutions offering a wide range of diploma, undergraduate level and post-graduate courses [21], which require some degree of physiological input. This is likely to increase with the plans contained in Delivering the NHS Plan: next steps on investment, next steps on reform [22] for 30,000 more therapists and scientists, 35,000 more nurses, midwives and health visitors by 2008.

The TICL and MRL groups, however, want to take this particular immersive learning environment beyond academically-based institutions. The proposers intend to make the system available for the general public, especially those individual children, for example, who are at increasing risk of developing diabetes and other related illnesses. With this in mind, the proposers realise that this vastly increases the potential market/target audience within this country alone and we are already considering outsourcing to other countries, where the population is higher than the UK.
5.2 How do you plan to exploit or commercialise your idea in the markets you have identified in the previous question? 

We have already consulted with the University of Nottingham Intellectual Property and Commercialisation section of the Research and Innovation Services Department and other relevant staff within the University. They have given advice on this application and will provide the support needed to exploit our idea following the development of this first TICL/MRL product on the pancreas and diabetes. A number of options may be considered. Corporate partnerships with external companies would be an option to provide the funding needed to develop the full series of total immersive biological and health systems we have planned. Publishers or software companies would be interested in this type of product and could reach wide markets. 

One proposed exploitation route is through a business arrangement with Dr. Schofields company, AIMS Solutions Ltd. This company has been responsible for a number of major learning projects for national organisations that have been distributed nationwide and utilised on a very large scale including:
-
Vehicle safety campaigns (Health and Safety Executive)
· Office safety training systems (Health and Safety Executive)
· Landfill inspection training (Environment Agency)
· Flood awareness campaigns (Environment Agency)
· Driver behaviour training (ROSPA)
· Fork lift truck driver training (RTITB)

Alternatively, a separate University spinout company, could be created to deal with the commercialisation either independently or in collaboration with other organisations. Again, extensive discussions have been held (and will continue to be held) with commercial advisors both within and external to the University.

Our links with Eduserv (Dr Wharrad is an Eduserv fellowship grant holder) provide further opportunities for marketing and distribution via Athens or Shibboleth gateways.

As stated previously it is intended to develop a whole suite of applications similar to the one described, each focusing on a different health issue. To become a sustainable commercial venture, future applications will be developed in a shorter time period than the first one proposed here. However, the development of this first pancreas\diabetes system involves the creation of the software infrastructure and extensive evaluation. In this first instance it is essential that an iterative development cycle, informed by the needs of the users, is undertaken.

Exploitation of our innovative educational technology would follow a careful consideration of the need to protect key intellectual property. 
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6.1 NESTA period of support
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EXPENDITURE
[image: image40]
 

Please use this box to explain what assumptions you have made to cost the items and what the costs are based on, e.g. suppliers quotes. You should also tell us what the main items of expenditure include and why they are important to the project. 

The main items of expenditure are for two post-doctoral level research fellows (Grade 2 up to spinal point 17). Jack March is currently completing his PhD in the School of Computer Science would be appointed as one of the Nesta research fellows. Jack has extensive experience of professional software development and a good theoretical and practical background in the use of virtual technology for learning. The other research fellow, based in Nursing, would be a lecturer in biological sciences seconded for the two year period. Equipment costs are for two high specification PCs (2000 - see attached estimates) and for relevant modelling software and programming environments (5000). 

University indirect cost recovery rate is calculated from the annual budget and accounts. The rate is expressed as a % of staff costs. In the financial year 1996-97 the rate was 95% of direct staff costs. Work has continued in assessing this rate over the past year as part of the Governments transparency review, these rates are coming well above the 95%, however the university is not in a position as yet to update the overhead rate. Overheads cover all central facilities such as heating, accommodation, computer facilities, libraries, support staff etc. Lower rates have been agreed with research councils and charities and an overhead rate of 46% is suggested for this bid. This could be negotiated with Nesta if this rate jeopardised the success of the bid. 

Consultancy fees are for legal costs associated with setting up a potential spin-out company and for the services of a graphic artist to produce drawings, images (and other media) when copyright free materials are not available.
6.2 How do you expect NESTA to make a return on any funding that it might provide? (optional) 

There is an obvious commercial potential in the development of the program described in this proposal. The proposers are flexible and willing to discuss with Nesta a number of possible return on investment options, through a variety of revue stream mechanisms.
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7.1 List here additional supporting documentation that you may have. (optional) 
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