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Abstract. This paper describes how the evolution of two related e-learning initiatives have led to School-level VLE adoption and commencement of several new teaching developments. in the School of Geography at the University of Southampton.  These have brought about the engagement of additional academic staff with online learning and have increased the role of blended learning within the curriculum, which in turn contributed to new strategies and practices at the University level.  The primary e-learning project was the JISC/NSF-funded DialogPLUS project, but we have also been involved in a collaborative online Masters programme. Barriers to embedding have been both technical and human, but the critical success factors appear to rest primarily in the human domain.  This work has all been undertaken in a collaborative context, particularly with other Schools in Southampton and other institutions within the Worldwide Universities Network (WUN).
1
Introduction

This paper describes changes at School and University level promoted by engagement in two major e-learning projects by the School of Geography at the University of Southampton.  The paper focuses on those aspects of these projects which can genuinely be identified as having brought about embedding in institutional practice at both School and University level and identifies critical success factors that characterise such development.  Many UK Universities, such as Southampton are structured around academic Schools with a high degree of autonomy and influencing practice at the School level is a key aspect of instituting broader institutional change.  

The projects described here have caused a major re-examination of the use of elearning and tools used to support elearning within the School of Geography.  There have been unexpected impacts on the structure of learning activities and the engagement of academic staff.  Most important of the two projects discussed here has been the DialogPLUS project, part of the JISC/NSF Digital Libraries in the Classroom (DLiC) programme.  This project required the sharing of geography teaching materials between partner institutions and thus exposed geography academic staff to other institutions’ learning materials, VLEs and teaching practices.  There are many other aspects to this work, including the creation of a learning design toolkit (Bailey et al., 2006) and the creation of specific innovative learning materials (e.g. Priest and Fill, 2006), which are beyond the scope of the present paper. A second project, concerned with the collaborative development of an online Masters programme, has complemented and contributed to DialogPLUS, adding specifically to our experience with learning objects and delivery and further contributing to the institutional changes identified.  Project requirements to work with partners have necessitated the identification of best practice, moderated by the institutional setting at each location, and this paper focuses on the Southampton experience, specifically from the academic geography perspective.  The authors have worked extensively on both projects as part of a much larger team and we consider the interdisciplinary, interinstitutional and international collaborations brought about by these projects to be essential elements of our successes to date, promoting the development of solutions which have widespread relevance and applicability.  David Martin is an academic geographer who teaches geographical information systems (GIS) and census analysis, who has managed both projects within the School.  Richard Treves is a learning technologist whose has worked across both projects, initially focused on the establishment of the online Masters programme.
The following section provides the institutional context for this work, including the key external partnerships.  The two principal e-learning projects, DialogPLUS and the online Masters programme in Geographical Information Systems (GIS) are then outlined particularly with regard to their impacts on learning technology and academic practice.  The fourth section considers the embedding of project developments into our institutional practices.  The next three sections review the problems faced and overcome, mistakes made and the impact on student experience.  We conclude by attempting to extract and generalise some critical success factors for institutional change.
2
Institutional context

Geography is a diverse and dynamic discipline, with teaching methods covering a wide range of traditional lecture and seminar-based modes in addition to small group tutorials, one-day and residential fieldwork, computer-based practicals and a significant research project component.  The School of Geography at Southampton admits around 150 undergraduates annually to study on traditional face-to-face BSc and BA degree programmes.  In addition, the School has been responding to local and institutional strategic objectives to develop its Masters-level teaching.  Over a long period of time, the School had developed an innovative website for the support of teaching, including not only delivery of lecture slides, handouts and reading lists but a variety of online learning activities such as simulation models and resource archives developed by academic staff (e.g. Milton, 1994), while other staff have specific interests in the relationship between research and teaching (e.g. Flowerdew and Martin, 2005).  Although the level of involvement of academic staff varied, a basic level of website provision was made for all modules taught with all uploads and maintenance being performed by a computing officer.  This provision approached, but did not reach, the level of service of current leading VLEs.  
The University of Southampton is one of the UK’s leading research universities and the School of Geography is similarly characterised by a research-oriented approach to teaching. This involves both a close association between staff research and taught modules and the direct engagement of students in research activities at various levels (Healey, 2005).  The University is strongly federal in structure, with activity based in 20 Schools which have a high degree of autonomy and a relatively small central services sector.  School initiatives are thus important in developing and challenging institutional strategy and practice.  Early adoption of resource delivery through the School website meant that there was initially little incentive for academic staff to experiment when the University acquired a centrally-supported Blackboard VLE service (http://www.blackboard.com/).  Despite relatively early adoption of web-delivered learning materials, the independent website approach to this activity precluded the use of the more interactive online learning and monitoring of student activity that would normally be associated with VLE use.  As interest in Blackboard across the university has grown it has been used to differing levels by interested staff and, importantly, introduced as part of the institution’s professional development programme for new academic staff.  
3
e-learning projects: DialogPLUS and online GIS Masters
The School of Geography was successful in winning funding for the development of two significant e-learning awards commencing in 2003.  The first of these, funded by JISC/NSF under the DLiC programme was DialogPLUS (Digital Libraries in Support of Innovative Approaches to Learning and Teaching in Geography, http://www.dialogplus.org), a collaborative project between the three schools of Geography, Education and Electronics & Computer Science in Southampton, together with geographers at the University of Leeds and Pennsylvania State University (all members of the WUN consortium, http://www.wun.ac.uk) and computer scientists at University of California, Santa Barbara responsible for development of the Alexandria Digital Library (Goodchild, 1997; http://www.alexandria.ucsb.edu/).  This group had previously been involved in various one-to-one collaborations (e.g. joint papers) and WUN discussions and visits but had not worked collectively on a major project.  Importantly, the project funding provided a learning technologist and teaching fellow within the School of Geography, making available very local and accessible support for the academic staff, as well as additional teaching capacity to help make the time necessary for staff development and authoring of new materials.  DialogPLUS was intended to develop the use of digital libraries in Geography teaching across partner institutions in the US and the UK.  A significant part of this work has been the incorporation of existing online resource collections into student learning activities. In Southampton, this involved both the introduction of new online elements to existing undergraduate modules and the authoring of entirely new modules, in both cases resulting in a blended learning model where online activities are designed to support face-to-face teaching.  Most materials were authored locally and shared with partner institutions, allowing a degree of content sharing at various levels.  An early issue with regard to such sharing was the need for portability of content across the various VLEs employed at the partner institutions.  While Southampton geographers had been working with a school website, Leeds geographers were familiar with the Leeds Bodington (http://bodington.org/) VLE and Pennsylvania State University use the Angel VLE (http://angellearning.com/).   Following initial project meetings and sharing of experiences, it was apparent to the Southampton geographers that support for students engaged in increased online activity should take advantage of a full VLE for example for organization of student groups, discussion lists, online submission of work, quizzes, feedback and monitoring of activity.  The entirely new modules, where no re-engineering of existing materials would be required, were thus created from inception for delivery through Blackboard, drawing on lessons learned across the partners. However, the project was faced with the potential need to share course materials across three different institutional VLEs.  
Early in discussion between the project partners, a detailed mapping was undertaken of the specialist geographical teaching present within four sub-areas of the curriculum (geomorphology, remote sensing, census analysis and GIS) at each site, which enabled comparison of course structures and identification of foci for collaborative development.  The smallest identifiable common elements was termed by the project team a ‘nugget’, a rather loose working definition which overcame many of the difficulties associated with more formal definitions of learning objects (Wiley, 2001; Gibbons et al., 2001).  Examples include an online example of a census questionnaire, developed to introduce students to the coverage and definitional challenges of census-taking; learning materials and a quiz on academic referencing, discussed further below, and a practical exercise in which students select datasets to represent river catchments with specified characteristics.  Typically these would comprise rather less than might be covered by students in a single timetabled practical session.  Whereas the learning technologists involved in the project were already well-versed in the terminology of learning objects and learning design more generally, the academic practitioners found a common ground in the less restrictive nugget concept which has proved useful in facilitating the sharing of materials between partners.  Technical discussion of learning objects involves technically complex issues regarding file formats, metadata standards and repository options, whereas the nugget idea allowed the geographers to simply compartmentalise their curricula into conveniently labelled small packages which could be understood in each partner institution.  The relative importance of the technical issues has re-emerged later in the project as it has become necessary to package project materials for deposition e.g. in JISC’s Jorum repository (http://www.jorum.ac.uk/).  In practice, a DialogPLUS nugget may comprise one or more learning objects.
Alongside DialogPLUS development, the Universities of Leeds and Southampton gained funding from UK eUniversities (UKeU) to develop an online Masters programme in GIS for distance delivery, an area of shared research and teaching specialism in which Leeds already had distance learning experience, although not via online delivery.  UKeU was a partnership between UK higher education funders and commercial partners whereby online courses were to be developed and delivered by the UK universities through UKeU’s own learning platform.  Initial funding was awarded for course development, to be repaid from student fee revenue, with marketing and platform support remaining the responsibility of UKeU.  GIS, being a technical, skills-oriented subject with wide professional applicability, was well-suited to the UKeU course portfolio.  The UKeU model imposed a very strong learning object design, with extensive metadata to be created and stored with each object.  The platform was intended to be developed both as VLE and repository, with the future potential to repurpose individual objects into new courses.  

UKeU was wound up in 2004, leaving academic partners with a share of the start-up funding but with no central infrastructure for marketing or course delivery.  Leeds and Southampton agreed to go forward with the GIS programme as a collaborative venture and also to include DialogPLUS partners at Pennsylvania State University, facilitated by our collective membership of WUN.  Others have attempted to draw pedagogic lessons from the failure of UKeU (e.g. Conole et al., 2005) and it is not the purpose of this paper to review the UKeU experience in detail, but it has been important in so far as it led to development of our GIS materials as an extensive series of highly granular independent learning objects and it caused intensive practical experimentation with a range of different VLEs.  Withdrawal of the UKeU learning platform made it necessary to switch immediately to an alternative.  The introductory modules of the Masters programme are taught by Leeds and it was therefore decided to transfer to the Leeds Bodington VLE.  In response to early concerns about UKeU’s viability, Southampton had already begun to author new content with the objective that it should be VLE-independent, following the learning object structure promoted by UKeU.  A desire to additionally share course modules with Pennsylvania State University presented the challenge of also working with the Angel VLE, already faced in the DialogPLUS context.  Ironically, one of the greatest potential benefits for cross-institutional working (i.e. an independent VLE) was lost and the team were again faced with the need to share materials between separate institutional VLEs.  
The funding generated by the UKeU investment initially provided for the employment in Southampton of a learning technologist (Treves) and a new member of academic staff who would be tutor to the online students, hence the two projects described here added two learning technologists and two teaching staff to the initial core of academic geographers (including Martin) who had been involved in bidding.  
4
Embedding eLearning in institutional practice

The project developments identified above presented a series of potential benefits to the broader School and University.  On the basis of the first two modules to be wholly created by the DialogPLUS team and delivered in Blackboard, the many potential advantages of using the fully-developed institutional Blackboard VLE compared to the School website became apparent.  Comparison with experiences in other institutions reassured the Southampton team of the relative worthiness of the Blackboard VLE and allowed ideas for its imaginative use to be generated far more rapidly than would have been possible by local experimentation alone.  Encouraged by the initial successes, the staff involved in DialogPLUS ran two development workshops for colleagues in the School and invited others to become involved.  Following the second full year of successful Blackboard use for the DialogPLUS courses, close working with the school computing officer and teaching committees led to a decision that all the School’s modules would be delivered through Blackboard from the 2005-6 academic year, replacing the previous website service.  Reluctant staff were offered an equivalent level of support from the computing officer for uploading their courses, but the majority responded positively to the ability to upload their own materials or to engage in more active development.  This transition was aided by the creation of a standard template for each module in Blackboard, created by the computing officer.  Teaching staff were thus presented with a ready-made Blackboard site, containing a common appearance and structure, and standard links to generic resources and policies such as course evaluation questionnaires.  The mostly enthusiastic adoption of Blackboard has been beneficial for the teaching operation as it allows academic staff to control the content and structure of their course sites without reliance on the computing officer.  This has reduced one aspect of the his  workload, while enabling academics to make late changes to their materials previously not possible due to the need for website edits to be made via an intermediary.  Importantly for the school, the presence of the two learning technologists and engaged academics has led to successful bids for additional funding from within and beyond the institution, thus securing ongoing local elearning expertise. 
An important unplanned benefit of the DialogPLUS collaboration has emerged around the issue of academic integrity.  The initial discussion of course components between the academic staff revealed that all of the partner institutions had a concern to detect and eradicate plagiarism (UK terminology) or, more positively, to promote academic integrity (US terminology).  The UK partners were making tentative use of the JISC plagiarism detection service (http://www.submit.ac.uk/) while Pennsylvania State University had developed an online academic integrity learning nugget, which presented students with training and examples on the appropriate use of academic referencing combined with online evaluation and feedback.  Southampton and Leeds both received this concept with enthusiasm and it was added as a fifth theme for collaboration to the four substantive geographical themes already identified.  Development work to translate the language and implementation of the US academic integrity nugget for UK use revealed the extent to which, although specific local regulations would need to be referenced in each case, there was a genuinely universal need for a resource of this type (Fill et al., 2005).  In Southampton, it was thought by the school’s teaching committees that this was a highly valuable resource to assist in aiding students’ understanding of academic integrity and after trials with those students taking DialogPLUS courses, it has been included in the first year study skills teaching delivered to all undergraduates.  
Combined with DialogPLUS colleagues in Education and Electronics & Computer Science, these two projects involved a sizeable group of staff, able to share experiences and begin to have an impact on elearning discussions in three separate areas of the university.  The senior staff engaged with DialogPLUS came to be consulted within the university and co-opted onto working groups set up to tackle various aspects of the emerging elearning agenda.  Although this role might have been expected of the Education and Electronics & Computer Science academics, the geography staff were relatively new to these discussions and welcomed as bringing a valuable user-discipline perspective.  Most recently the lead DialogPLUS investigators in all three Schools have been involved in the development of a new institutional-level elearning strategy, which reflects some important aspects of the DialogPLUS experience, particularly the importance of embedding cultural change at the School level and of making learning technologist support available locally to academic staff.  The requirement of the DialogPLUS project to deposit learning materials in the JISC repository has been the primary driver for the university to sign the Jorum deposition licence and this again has required the re-examination at institutional level of IPR in teaching materials and responsibilities for copyright clearance of online learning materials authored within the institution.  As project staff have been involved in school and university committees, experience with the academic integrity nugget has been used to inform the development of a university academic integrity policy – an important shift from the previous plagiarism-oriented approach.  As the project collaborations had originally been brokered through WUN, there was also a high level of interest from other WUN partners keen to learn lessons helpful to the establishment of other learning collaborations, which again led to the lead investigators being invited to present project experiences to international WUN audiences (e.g. Martin, 2005) and for the projects to have a profile in local and international WUN discussions.  It is thus apparent that these projects have achieved visibility within several separate but important university-level initiatives and have been used as case studies to help inform new policy development.
Learning materials are held within individual institutional VLEs and in folders on servers local to the development teams.  There is no central DialogPLUS repository although completed materials are being deposited in Jorum.  These developments clearly have relevance to the use of institutional repositories for self-archiving of research outputs (Poynder, 2004) as well as teaching materials, although at present there is no specific connection between these initiatives.
5
Problems faced and overcome

As with most technology adoption case studies, the major problems faced by these projects may be fairly clearly divided between the technical and human aspects.  Technical problems included VLE issues, management information systems and teaching software tools.  Human barriers may be further subdivided between those concerning the organization of the universities, for example in terms of programme approval and collaborative agreements and those concerning the attitudes of (particularly academic) staff, whose reactions vary from enthusiasm to scepticism and who frequently have very limited time for new course development alongside ongoing teaching and research commitments.

The first major obstacle faced by both DialogPLUS and the online Masters was the diversity of VLEs involved in the partnerships.  There was initially concern that it would be difficult to find any interchange standard that would be accepted by all the different tools but in fact two working solutions have been found which overcome these problems.  All new materials created following the earliest DialogPLUS exchanges have focused on using software standards which are as open and generic as possible.  As the partnership evolved, the first delivery of one of the Southampton GIS units was actually to Pennsylvania State students and the content was not repackaged for this, but only the course index and navigation.  Students thus took an entire online module from within Angel, while the learning materials all remained on a server in Southampton.  New introductory and navigation-based objects were created, but the highly granular learning object structure meant that simple reassembly of most of the objects allowed an entirely new version of the module to be created with minimal additional authoring.  An alternative index to the materials was then created for use in Blackboard, but again without moving the actual learning objects.  The first “repurposing” (or perhaps, more accurately, reuse) of our content, one of the potential advantages of the learning object model, has thus been to deliver essentially the same course to students studying within a partner institution.  We now have fairly well-established local templates for learning objects, which allow the project team to rapidly assemble materials conforming to local style and conventions.  The only technical repackaging that has been required has been in so far as the project materials are being prepared for deposition in the Jorum repository, using Reload (http://www.reload.ac.uk).  Thus these particular technical barriers turned out to be more apparent than real, and very little of the project activity has been hindered by portability concerns over learning materials.  Considerable progress has been made in the portability of quizzes between VLEs, but more frustrating is the enduring inability to move (or, preferably, communicate between) the interactive elements of the different VLEs, which would for example enable a student group in Angel to interact directly with a student group in Blackboard or Bodington who are taking the same course at the same time.  
It initially proved extremely difficult to develop pathways whereby students who may be registered for the Masters programme in one institution could be readily admitted to the institutional VLEs of a different institution in order to take advantage of optional courses on offer.  This is due to the important implications of student registration status for access to subscribed resources, email and other systems specific to the institution.  This obstacle has been partly addressed through the relative ease of delivering material through different VLEs, in which the tutor is effectively the ‘guest’ and the students remain in their own setting.  We believe this approach to be more student-centred than the obvious alternative where a student would be forced to access an external module by using a different VLE from the one used by their own institution.  We have also established more appropriate methods for guest registrations and the project team are beginning to experiment with Shibboleth authentication (http://shibboleth.internet2.edu/) for student access to specific modules within a collaborating partner’s VLE, in addition to attempts to import student identities from Blackboard to other VLEs using LDAP authentication.
A further important technical consideration for the Southampton geography academics has been that some of the most sophisticated locally-produced learning resources involving server-side scripting or other server-specific features are not readily deliverable through a VLE and even where this is possible, the solution may be VLE-specific.  These have continued to be delivered through the school’s own website.  Within Southampton we are able to take advantage of institutional sign-on for access to such tools, but this remains a technical challenge for remote student access.

Organizational barriers have operated at many levels and include the need to get institutions to agree and sign the relevant partnership agreements and to get teaching committees to approve unconventional programme and module structures.  One of the ironies perceived by the project teams in this area is that the learning design and student support available through many of these modules has been of a higher standard and greater capacity than would often be the case for conventional face-to-face modules, yet the obstacles to obtaining module approval are often greater due to the unfamiliarity of teaching committees with the issues involved.  We would not by any means underestimate the major challenges posed by increasingly fluid online learning collaborations to student entitlement frameworks and assessment regulations but suspect that most teaching committee frameworks lag considerably behind the issues posed by readily available learning technologies.
At the most personal level, the largest challenge to embedding our lessons in the local academic community is down to lack of interest amongst staff, lack of time and inadequate communication.  Working in a research- oriented department there is an understandable spread of interest in elearning adoption, compounded by a wide range of technical abilities and understanding among staff. Some academic colleagues have become motivated to re-use lessons learned in these projects, while others cannot see direct benefits to their own teaching or place higher priority on research activities. The most valuable way forward in this context seems to have been for the learning technologist to get involved directly and to bring practical benefits to colleagues’ work rather than to focus on theorectical approaches which do not have an immediately measurable benefit for the teacher.  Important in achieving this goal has been to have working demonstrators available to show colleagues how these ideas might be applied to their own teaching.  If a demonstrator is incomplete it is difficult to communicate the idea to a colleague properly.  For example, we commenced development of the idea of a virtual microscope with colleagues whose students spend a large amount of laboratory time using microscopes, but where much of the learning in microscope slide recognition could be undertaken online.  The technical development went well and colleagues liked the demonstrator.  However, the success of the project rested on their being able to embed this into their teaching, involving the creation of a sufficient bank of digital images.  No resource could be found for the image creation and the project was shelved.  This is all-too-familiar a scenario with elearning ‘bright ideas’ and we have therefore benefited enormously from the DialogPLUS investment which has provided a rich set of locally-relevant working demonstrators, to which various academic staff have been able to relate directly.

6
Mistakes made and outstanding challenges
Both projects have faced organizational and financial challenges (in terms of contract delays, negotiation of partnership agreements, course marketing, demise of UKeU, etc.) which are not central to the institutional embedding focus of this paper. Nevertheless, greater institutional embedding of elearning would undoubtedly mean that these issues were handled more smoothly for future course developers.  Several of the organizational barriers identified above still remain, despite being overcome for the specific needs of these projects.  In particular, the fact that the University is only now adopting a new elearning strategy reflects the range of institutional obstacles that still need to be addressed.  By contrast, the mistakes made in actual implementation have for the most part been (relatively) small ones concerned with actual delivery and outreach.  

In particular, despite the large development effort required in the initial creation of online learning resources, there is still a tendency for teachers to attempt to cover too much, and to create too much material. Subsequent revisions to our modules have almost always involved downward rather than upward revision of core material or assessment load.  The specific related issue of student study time is considered in the following section.  We have also discovered that an entire module can be authored by a team of two or three with a relatively high degree of efficiency, whereas the involvement of a larger number of contributing staff leads to difficulties.  It is simply much more difficult for a large group to share a common, full understanding of a specific module and to prioritise team working when their contribution to the overall product is relatively small.
Some of the most difficult areas locally within the School of Geography relate to the identification of viable avenues for development.  Although there is no shortage of potential teaching development options drawing from these project experiences, it is not always easy to identify those that will actually take off and lead to full implementation.  We now judge that development work on the virtual microscope project should have been held back until a clearer teaching commitment had been obtained, together with the necessary supporting resources.  Whereas it is relatively easy to introduce small learning nuggets into existing courses, a development on the scale of restructuring a major practical class requires significant staff buy-in and a clear view of the necessary financial and staff time inputs.  In a similar vein, much time has been spent in working up ideas with colleagues who produce continuing professional development materials for learners who are often distant.  This is an area in which the potential crossovers from the DialogPLUS and online Masters projects should be considerable.  However, the enthusiasm of this team for actually taking forward a joint project for online training has so far been lacking.  The most important ingredient of developing elearning material is committed and enthusiastic teachers: while technical problems can almost always be overcome, the full engagement of key staff is essential and without it, development is not possible.
7
Impact on student experience

It is important to recognise that the elearning discussed in this paper serves two rather different student communities.  The majority of our students are,young students on traditional, face-to-face, full-time courses who have been receiving a blend of lectures and online learning activities.  In some cases the latter have replaced previous practical activities but in others they are additional, and are intended to provide exposure to information and resources which would not otherwise have been encountered.  These students expect to be able to access learning materials online but are unwilling to accept the direct replacement of lecturer contact with elearning on-campus.  DiBiase (2000) identifies ways in which true distance learners are qualitatively different to the face-to-face students taking most of the geography degree programmes with which the DialogPLUS project has been concerned.  Distance education offers many benefits to a specific category of geography student, mostly older learners, typically engaged in professional development as part of their ongoing employment.  For these students there are very specific advantages in being able to engage in study at times and locations compatible with the demands of the workplace yet still be part of a student community, albeit virtual, and to receive the challenge of a course schedule and regular contact with a tutor.  These types of benefit are particularly pertinent in the context of geographical information systems, but nevertheless Wright and DiBiase (2005) argue that most of the challenges facing distance delivery of GIS training are the generic ones, although there is an important additional specific demand with regard to student access to GIS software.  The distance-based elearning course development undertaken here has allowed us to reach entirely new students and to increase the range of specialist optional modules offered to students engaged in Masters-level distance study through both US and UK universities.
Various evaluations of taught modules have been conducted as part of the DialogPLUS project in addition to the standard university course evaluation mechanisms that are already in place.  Evaluations of the many taught modules impacted by these projects has for the most part been very positive.  Students often report that the online activities take more time to complete and are more demanding, but also that they learn more from them.  The necessity for continual modification and enhancement of modules and the lack of any definitive baseline data makes it impossible to directly compare student experiences before and after specific interventions.  It is not possible to detect significant increases in student grades between cohorts, but the assessments have themselves mostly been changed by the redevelopment of learning activities.  Academic staff interviewed by project evaluators consistently expressed the view that their learning is better-designed and more student-centred and that students have acquired deeper skills as a result of these innovations.

The benefit of learning objects or of the use of specific VLE software is not, in our opinion, apparent to students.  However, indirect benefits arising from robust and reusable content are that more time has been invested in the creation of richer materials.  The very act of creating online content and of sharing learning development with cognate colleagues in other institutions has undoubtedly led to a greater constructive alignment of learning objectives, activities and assessment (Biggs, 1999).  It has also focused course teams’ attention on the overall student experience and the time taken by the student in working through specific materials.  We now consider that in fact the online materials are not excessively demanding in student time.  However, we have created materials which provide a definite structure for a greater proportion of students’ overall learning time than would have been the case with a more conventional classroom and library model, in which we suspect the recorded learning hours are probably higher than those actually spent by many students when their time is less structured.  The discipline of creating learning materials which the student may access independently is that great care must be taken to consider the student’s view of the entire environment, expectations, prior knowledge and clarity of instructions to an even greater degree than materials designed (for example) for use in face-to-face computer workshop classes.  In a face-to-face setting it is possible to edit materials actually in the session, e.g ‘ignore question 3’, this is simply not possible in a elearning session designed to be done in outside of a lecture or supported practical session.
8
Conclusions: critical success factors for institutional change
A primary conclusion from these projects is that engagement of key individuals is the single most important success factor, and that achieving a critical mass is essential.  Geography may be ‘fertile ground’ for elearning embedding in this context, given its long history of diverse teaching methods, resource-based learning and IT literacy, which lead to a relatively high level of interest in teaching development among academic staff.  Within the School of Geography at Southampton the DialogPLUS project and GIS Masters developments provided several well-disposed academic staff with the opportunity to construct new learning materials, mostly well-connected to their own research interests, in the context of sufficient, highly accessible learning technologist support.  Without this support academics would not have been able to deliver satisfactory initial outputs.  Without these outputs to act as demonstrators to others, it is unlikely that further academic engagement would have been stimulated.  Realistically, these initiatives could only have been commenced with the external funding that was available, although there is now a very real prospect of the activities having reached a sufficient size to be self-sustaining, albeit by diversifying into other areas of teaching development.  Project requirements and the need to meet partners’ expectations have provided very specific impetus for the universities to address delivery issues that might otherwise be put off from year to year.  A further benefit of this funding has been that it has also supplied a (modest) amount of replacement teaching capacity to for academic staff time spent in authoring and development activities.  We have thus been able to make real progress without academic staff having to learn the entire new vocabulary of learning object metadata standards, VLE compatibility, etc.  The broader institutional embedding has been led by these staff due in significant part to their positive experience with these projects and the tangible benefits brought to their own teaching.  It is unclear from our experience the extent to which the establishment of appropriate institutional policies will lower the entry barriers for others with less well-resourced project teams.
It is difficult to suggest that any of the detailed technical issues are critical success factors here.  We have clearly been helped by the flexibility of the learning object model and by the fact that institutional VLEs were available and have become progressively more usable (by student, tutor and administrator) and.  However, the mere availability of a market-leading VLE within an institution is demonstrably insufficient in itself to promote wide-scale adoption by academic staff.
It has been extremely beneficial to these projects that they have been conducted within collaborative frameworks.  Involvement with computer scientists and educationalists has exposed the geographers to a range of concepts and ideas about their teaching that have allowed experimentation that would otherwise have been unlikely.  The inter-institutional and international aspects of these collaborations have caused all those involved to feel part of a larger community and to work on solutions with broad applicability rather than ‘local fixes’.  Internal and external DialogPLUS evaluations show that staff development and the creation of collaborative networks is widely seen as one of the most valuable outcomes.  In summary, learning technology matters and some team members need to be expert in this area. However, only by assembling a sufficiently-sized and resourced team of teachers and local support staff will local activity be likely to help deliver School and University-level embedding.
Acknowledgements
The authors gratefully acknowledge the invaluable contributions of our partners in the Schools of Geography, Education and Electronics & Computer Science at Southampton; School of Geography at the University of Leeds; Department of Geography at Pennsylvania State University and the Institute for Computational Earth System Science at the University of California Santa Barbara.  
References
Bailey, C., Fill, K., Zalfan, M., Davis, H. and Conole, G. (2006). Panning for gold: designing pedagogically-inspired learning nuggets Educational Technology and Society 9, 113-122
Biggs, J. (1999) Teaching for quality learning at university Buckingham: Open University Press

Conole, G., Carusi, A. and de Laat, M. Learning from the UKeU experience. Paper presented at the Ideas in Cyberspace Education Conference, Higham Hall, February 2005. (www.elrc.ac.uk/download/documents/Learning%20from%20the%20UKeU%20experience.doc) 

Fill, K., Leung, S. DiBiase, D. and Nelson, A. (2005) Repurposing a learning activity on academic integrity: the experience of three universities Journal of Interactive Media in Education (Portable Learning Special Issue) 2005-review/26 (http://jime.open.ac.uk/2005-review/26) 
DiBiase, D. (2000) Is distance education a Faustian bargain? Journal of Geography in Higher Education 24, 130-135

Flowerdew, R. and Martin, D. (2005) Methods in human geography: a guide for students doing a research project Second Edition, Pearson: London
Gibbons, A. S., Nelson, J. and Richards, R. (2001) The nature and origin of instructional objects In: Wiley, D. (ed.) The instructional use of learning objects. Association for Instructional Technology/Association for Educational Communications and Technology (http://www.reusability.org/read/) 
Goodchild, M. F. (1997) Towards a geography of geographic information in a digital world Computers, Environment and Urban Systems 6, 377-391

Healey, M. (2005) Linking research and teaching to benefit student learning Journal of Geography in Higher Education 29, 183-201

Martin, D. (2005) Online GIS collaboration.  Presented at the WUN eLearning Workshop, Chicago (http://www.wun.ac.uk/ggisa/documents/pdfs/martin.pdf) 
Milton, E. (1994) Teaching atmospheric correction using a spreadsheet Photogrammetric Engineering and Remote Sensing 60, 751-754

Poynder, R. (2004) "Ten Years After" Information Today 29, 9. (http://www.infotoday.com/IT/oct04/poynder.shtml) 
Priest, S. and Fill, K. (2006) Online learning activities in second year Environmental Geography. In O’Donoghue, J. (ed) Technology Supported Learning and Teaching: A Staff Perspective.
Wiley, D. (2001) Connecting learning objects to instructional design theory: a definition, a metaphor and a taxonomy In: Wiley, D. (ed.) The instructional use of learning objects. Association for Instructional Technology/Association for Educational Communications and Technology (http://www.reusability.org/read/) 
Wright, D. J. and DiBiase, D. (2005) Distance education in geographic information science: symposium and an informal survey Journal of Geography in Higher Education 29, 91-100
