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Executive Summary 
This paper reports on the work of a European Commission DG Education and Culture co-
financed project PBP-VC, Promoting Best Practice in Virtual Campuses, which is aimed at pro-
viding a deeper understanding of the key issues and critical success factors underlying the imple-
mentation of virtual campuses. The paper outlines a tentative model of issues underpinning best 
practice in virtual campuses derived from an initial literature-based investigation of existing vir-
tual campus initiatives within the European Union. It  is proposed that the tentative model will 
build upon key principles that have been identified for the development of an online constructivist 
learning environment based on problem-based learning and on a suitable model for knowledge 
construction and evolution. 
The tentative model comprises five main areas that can be viewed as being interrelated: 

1. Organizational issues 
2. Technological issues 

3. Pedagogical Issues 

4. Financial Issues 
5. Consolidation Issues 

At a meta level the authors hypothesize 
the presence of the sustainability issue. 
The project is working towards develop-
ing a practical framework to help guide 
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the process of creating best practice in virtual campuses, as well as raising awareness of issues 
and approaches to creating sustainable virtual campuses. 
In addition to the investigation of European Union virtual campus projects, the paper will con-
sider virtual campus projects outside the European Union (e.g. North America, Asia, Africa) in 
order to identify best practices and explore the use of constructivist learning environments. 
The last phase of the PBP-VC project will be to conduct in depth face-to-face research with spe-
cific virtual campus projects and initiatives in order to learn more about the issues that underpin 
best practice, as well as sending out detailed questionnaires to virtual campus projects and initia-
tives throughout the European Union, as well as beyond. The detailed framework for best prac-
tices built  upon the principles for the development of an online constructivist learning environ-
ment based on problem-based learning highlighted in this paper will be at last developed and re-
fined. 

Keywords: Virtual Campuses, eLearning, Best Practice, Constructivist Learning Environments, 
Problem-Based Learning  

Introduction 
Over the past decade, eLearning and the development of virtual campuses have evolved and de-
veloped at such a rapid rate that they are commonly accepted as an increasingly popular alterna-
tive to traditional face-to-face education (Connolly, MacArthur, Stansfield, & McLellan, 2007; 
Gunawardena & McIsaac, 2004). The demand for higher education is expanding exponentially 
throughout the world with the majority of Universities now offering an array of eLearning pro-
grams and modules to students from a wide range of different backgrounds and geographical lo-
cations. Many universities have entered into partnership agreements with other higher education 
institutions and education authorities to develop virtual universities and campuses in which stu-
dents can gain access to a range of educational experiences and resources through virtual means.  
The development of eLearning and virtual campus opportunities can be widely attributed to the 
changing nature of employment, where a job for life is no longer the norm, and to the arrival of 
the ‘knowledge-driven society’. In this society, information and knowledge spreading and sharing 
have a great value due to the complexity of situations and phenomena and for the adaptability and 
flexibility people are asked for. Many authors hypothesized different scenarios and learning con-
texts for helping people in the development of the right skills and competences; among them 
Brown, Collins, and Duguid (1989) and Jonassen (1994) have emphasized the need for open-
ended exploratory authentic online learning environments in which learners can develop mean-
ingful and transferable knowledge and understanding.  
Many eLearning developments and virtual university/campus initiatives were hindered by much 
of the hype and unrealistic expectations that plagued them in the mid-late 1990s. This contributed 
to the failure of a number of high profile eLearning and virtual campus initiatives across the 
world (e.g. California Virtual University, Danish Virtual University). If eLearning and virtual 
campus initiatives are to be sustainable then it is vital that stakeholders understand how new 
models of teaching and learning transform the institution and how they can be used to enhance 
knowledge construction, flexibility, and inclusiveness. There is now an emphasis on constructiv-
ism as a philosophical, epistemological, and pedagogical approach. Constructivism focuses on 
knowledge construction, not knowledge reproduction. Many researchers have expressed their 
hope that constructivism will lead to better educational software and better learning. This has led 
to the development of constructivist learning environments (CLEs) that guide and support learn-
ers to achieve their intended learning outcomes (Cartelli, 2006; Connolly & Stansfield, 2007).  
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The Development of eLearning and Virtual Campuses 
within the European Union 

Over the last five years there have been numerous eLearning and virtual campus initiatives and 
projects that have been co-financed by the European Commission. Despite the many successes 
and positive outcomes that have arisen from these projects and initiatives, a European Commis-
sion workshop held in 2005 to explore the issues associated with virtual campuses highlighted the 
need for a critical review of existing projects and initiatives (EACEA, 2005). The workshop high-
lighted a range of issues that affected the successful implementation and deployment of virtual 
campuses and their long term sustainability. It  was felt  that virtual campuses generally have very 
litt le contact and interoperability with each other due to: 

• A general lack of awareness about other virtual campuses; 

• A lack of self-promotion/dissemination by virtual campuses; 

• Cross-cultural and linguistic barriers to communication. 
Much of the relevant data, results, conclusions, and recommendations in relation to best practice 
gathered from numerous virtual campus projects and initiatives are scattered across numerous 
publications held within a wide range of individual organizations, and in many cases they are not 
easily accessible to the wider community. In addition, there is a vast number of websites and por-
tals relating to individual projects with litt le cross-reference between them. As a result, the impact 
of important lessons gained from these projects and initiatives can be seriously diminished due to 
a lack of valorization of previous and existing work and the sharing and transfer of know-how in 
order to create a firm basis and positive environment for the development of future virtual cam-
pus initiatives.  

Whilst technology might be leading change at a rapid pace, it could be argued that too litt le atten-
tion is being paid to exploring the new forms of pedagogy made possible by eLearning and virtual 
campuses. It  is vital that effective staff development is provided within educational institutions so 
that online tutors and developers change the way they think about teaching and learning and how 
to employ emerging technologies to enhance learning. Virtual campuses are only as good as are 
the people who provide and deliver the learning experiences and support. Having the most up-to-
date and innovative technologies in itself will not guarantee success and learner satisfaction.  

If virtual campuses are to be sustainable, this presents a number of key economic, social, peda-
gogical, and technological challenges that learning providers must address. Specific issues, such 
as ensuring that virtual campus eLearning methods provide for cost effective and sustainable 
learning, are vital to ensuring long term success. The issue of how eLearning can be evaluated in 
its costs and funded is vital for many educational institutions across the world with limited re-
sources. There are challenges in addressing the needs of learners from diverse backgrounds 
whose cultural experiences might be different from the dominant educational culture which un-
derpins their online course. This is particularly relevant within the context of the international 
delivery of online courses and franchising or joint partnership agreements between educational 
institutions in different countries and continents in the creation of virtual campuses.  
It was with these issues in mind that the Promoting Best Practice in Virtual Campuses (PBP-VC) 
project was formed and a project proposal submitted to the 2006 European Commission Educa-
tion, Audiovisual and Culture Executive Agency (EACEA) eLearning Virtual Campuses call and 
was subsequently selected for co-financing.  

The PBP-VC project is a two year project aimed at providing: 
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• A deeper understanding of the key issues and critical success factors underlying the im-
plementation of virtual campuses; 

• A published practical framework to help guide the process of creating best practice in vir-
tual campuses; 

• Published examples of best practice, case studies and case scenarios; 

• Raised awareness of the issues and approaches to creating successful and sustainable vir-
tual campuses; 

• Raised awareness of how institutional transformation can be brought about by the devel-
opment and application of new models of teaching and learning for virtual campuses; 

• Raised awareness of how the successful implementation of virtual campuses contributes 
to the Bologna process and enhances the curricula and the quality of courses. 

The PBP-VC project involves working with key stakeholders throughout the European Union in 
order to investigate best practice in virtual campuses. The findings from PBP-VC are aimed at 
helping institutions and other key stakeholders understand the issues surrounding virtual campus 
projects and the conditions necessary to help them progress to a strategic level and thereby 
achieve institutional transformation.  

The definition of a European virtual campus adopted by the PBP-VC project is the one formu-
lated by the EACEA (2004) within the context of the eLearning program which refers to:  

“cooperation between HEI (High Education Institution) in the field of eLearning 
regarding: design of joint curricula development by several universities, includ-
ing agreements for the evaluation, validation and recognition of acquired compe-
tences subject to national procedures, large-scale experiments of virtual mobility 
in addition to physical mobility and development of innovative dual mode cur-
ricula, based on both traditional and on-line learning methods.”  

The broad definition put forward by the EACEA involved many issues from partnerships between 
traditional and/or distance universities and HEI in view of offering joint certificates for under-
graduate and/or postgraduate levels to cooperation with learning support services. Also included 
in the definition are collaborative activities in strategic education or research areas through coop-
eration involving a wide range of different stakeholders, such as researchers, academics, students, 
management, administrative, and technical personnel. The EACEA clearly state that ‘virtual cam-
pus’ should in no way be confused with eLearning platforms. 

Towards the Development of a Best Practice Framework 
for Virtual Campuses 

As part of the initial work carried out by the PBP-VC project, a literature-based investigation was 
conducted into the 2004, 2005, and 2006 EACEA co-financed virtual campuses projects. The in-
vestigation involved looking at papers, reports, and web-based content relating to the projects. As 
a result , initial issues which might underpin best practice were identified and these were further 
developed. They are shown in Figure 1.  
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The tentative model in Figure 1 comprises five main areas that can be viewed as being interre-
lated: 

Organizational Issues  
Initial investigation into the virtual campuses suggests that these appear to play an important role 
in success and underpinning best practice and in many ways can be the most difficult issues to 
address since they comprise largely human/‘soft’ elements. Such issues include bureaucracy and 
administration that can differ markedly among virtual campus partners and cause significant 
problems in attempting to provide seamless, coherent educational experiences and exit awards, 
particularly when a program is delivered between numerous partners across international bounda-
ries. A number of virtual campuses highlighted this as being a difficult  issue that had to be ad-
dressed early on in the development of a virtual campus. Also related to this issue is differing 
government, political, and legal systems, which can affect important concerns, such as copyright, 
in terms of publishing and the ownership of materials and courses that have been developed. The 
problem of language and culture was highlighted by some virtual campus projects and initiatives 

 
Figure 1: A tentative model of issues underpinning best practice in virtual campuses 
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in relation to many of the programs having to be delivered in English which could be the second 
or third language of some of the staff and students. In addition, certain institutions and subject 
areas may have a cultural resistance to eLearning and the concept of virtual campuses that may 
lead to problems in the uptake and successful completion of programs. Also included within or-
ganizational issues are the problems relating to effective teamwork and agreeing on roles and re-
sponsibilit ies and ensuring that all partners work well together in achieving the outcomes of the 
virtual campus project. The adverse effect of this issue can be reduced in situations where the 
project partners have worked with each other on previous projects and initiatives in which effec-
tive teamwork has already been established within the partnership. 

Technological Issues 
This issue can be problematical in situations where it  might be difficult  for the partners to initially 
agree on the adoption of common platforms and software, particularly if certain institutions adopt 
different VLEs. This can also cause problems in the integration of other functions, such as student 
record and accounting systems. Many of the virtual campus projects and initiatives highlighted 
the importance of providing sufficient guidance and support to both staff and students in the use 
of the virtual campus platforms and technologies. Some Virtual campuses noted that it  was often 
staff who appeared to have the greatest difficulties in learning to use new technologies. Also iden-
tified as being an important issue was the need to frequently evaluate and monitor the use of the 
virtual campus platforms to ensure that staff and students were using them in the most effective 
way. In addition, some virtual campus projects noted that through evaluation they were able to 
determine which where the most popular virtual campus functions, which were not always the 
ones that the developers might have intended. 

Pedagogical Issues 
The choice of appropriate pedagogical models and approaches underpinning virtual campuses is 
of great importance since it  has a big impact on the educational experience of the students in 
which problems in this area can affect student retention. Therefore, it  is vital that the pedagogy 
underpinning a virtual campus supports and enhances the students’ experience in learning a par-
ticular subject area. Providing proper guidance to students can be an important factor in under-
pinning success and retention, with some virtual campus projects identifying peer support among 
students being part of good practice. Also supporting pedagogical issue is ensuring the quality of 
the teaching materials developed and evaluating them on a regular basis. 

Financial Issues 
Whilst all the projects received significant funding from the EACEA to enable them to develop 
their virtual campuses and run them during the course of the funding period, issues relating to 
finance are important, particularly if a virtual campus project is to be encouraged to run and be-
come sustainable beyond the EACEA funding period. To enable this to take place appropriate 
costing methods and effective cost/benefit analysis are vital if a virtual campus is to become self 
sufficient. Therefore, appropriate pedagogical approaches and models have to be adopted that 
attract students to enroll on virtual campus programs and also attract funding in terms of fees 
from students and institutions. Very litt le work has been conducted into determining the true costs 
and benefits of providing eLearning programs and running virtual campuses and whether they can 
be self funding and financially sustainable. 

Consolidation Issues 
It is important that the benefits achieved from the development and running of a virtual campus 
are not lost once the formal EACEA funding period has elapsed. Therefore, consolidation issues 
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reflect the kind of activities that can help achieve this, such as developing adequate marketing and 
dissemination plans in order to continue to promote the benefits of a particular virtual campus at 
targeted groups of key stakeholders such as students, government bodies, and companies in order 
to attract continued income to allow activities and programs to continue running. A number of 
virtual campus projects and initiatives highlighted the need to gain accreditation from profes-
sional bodies relating to their particular subject area in order to attract fee paying students to their 
programs, as well as gain increased standing within their professional community. 

Within Figure 1, sustainability is shown as a meta-level component since it appears to overarch 
all of the issues rather than being a separate issue on its own. It  could be argued that for a virtual 
campus to exhibit  best practice the concept of sustainability should run throughout all the aspects 
of virtual campuses (i.e. organizational, technological, pedagogical, financial, and consolidation).  

The tentative model in Figure 1 is far from being complete since it merely illustrates the main 
issues that have been identified so far from an initial investigation into the available literature re-
lating to EACEA virtual campus projects.  

The same model, in spite of its incompleteness, shows its organizational asset. Otherwise stated, 
it  can be used to explain “the behavior” of any Higher Education or Virtual Campus Institution as 
a whole, when the reported issues / features are analyzed and discussed. 

To better portray the contexts for the application of the issues in Figure 1 the table below, where 
subjects and the whole organization are considered, can be useful. 
 

Table 1: Contexts for the application of the issues in Figure 1 

Issue Individuals                  Organization 

   Organizational                                                                    X 

   Technological                            X                                     X 

   Pedagogical                            X                                     X 

   Financial                                                                    X 

   Consolidation                                                                    X 

 
As regards the literature, where there has been a high degree of reflection into issues relating to 
best practice within the context of virtual campuses, it  reinforces the need for promoting coopera-
tion and exchange of strategic experiences between all stakeholders within the area of virtual 
campus developments. However, the level of contribution coming from the different organiza-
tional levels highlighted above is unclear, and some questions naturally arise: 

• Are there any psycho-pedagogical strategies better at influencing students’ awareness and 
understanding of the studied topics and leading them to the development of better skills? 

• Are there further levels for human knowledge construction and organization which have 
to be considered for a more detailed analysis of the best practices to be developed in Vir-
tual Campuses? 



Towards the Development of a New Model … 

128 

In what follows a first  answer to these questions will be proposed and the bases for a more de-
tailed model conveying into a practical and replicable framework for best practice in virtual cam-
puses are developed. 

Towards Constructivist Virtual Campus 
Learning Environments 

In order to provide stimulating and challenging learning environments within the context of vir-
tual campuses, it is important that careful consideration is given to how such learning environ-
ments are designed and developed. Connolly and Stansfield (2007) identified a number of guiding 
principles for the development of stimulating and challenging online constructivist learning envi-
ronments based on problem-based learning. It is the authors’ view that such guiding principles 
provide an interesting and relevant basis upon which to explore issues relating to best practice in 
relation to virtual campus pedagogical issues. From an initial analysis of previous virtual campus 
projects and initiatives, the importance of students’ engagement and retention is of great impor-
tance and underpins their success. 

According to Connolly and Stansfield (2007), while traditional education has been guided by the 
paradigm of didactic instruction whereby learners are viewed as passively receiving information, 
modern education is now placing emphasis on constructivism, which focuses on knowledge con-
struction rather than knowledge reproduction. Cognitive constructivism views knowledge as an 
active process in which learners construct new ideas or concepts based upon their current/past 
knowledge. The ultimate goal of a constructivist approach is meta-cognition in which when 
learners encounter a problem they can reflect, not just on the structure of the problem, but on the 
structuring of their approaches to the problem, and thereby attempt to generate alternative, more 
productive strategies. The problem-based learning model encompasses these principles. This 
model started out in the 1960s in medical education in the USA and Canada where groups of stu-
dents were presented with a problem in the form of a patient with particular symptoms (Biggs, 
1999). The students’ task is to diagnose the patient’s condition and be able to justify the diagnosis 
and recommend treatment. In diagnosing the condition, the students have to discuss the symp-
toms, generate hypotheses based on whatever knowledge and experience they have, and identify 
learning issues. At the end of each session, the students reflect verbally on their current hypothe-
ses and each student assumes responsibility for investigating one or more of the identified learn-
ing issues through self-directed learning.  

A second authentic, constructivist approach is project-based learning (PBL). Esch (1998) offers 
two continua for distinguishing between problem-based and project-based learning: 

• The extent to which the end product is the organizing centre of the project. At one end of 
this continuum, end products are elaborate and shape the production process and, at the 
other end, end products are simpler and more summative, such as a group’s report on 
their research findings. The former case typifies project-based learning, where the end 
product drives the planning, production, and evaluation process and the latter, where the 
inquiry and research is the primary focus of the learning process, typifies problem-based 
learning.  

• The extent to which a problem is the organizing centre of the project. In this case, at one 
end are projects in which it  is implicitly assumed that any number of problems will arise 
and students will require problem-solving skills to overcome them and, at the other end, 
are projects that begin with a clearly articulated problem and require a set of conclusions 
and/or solution. Again, the former example typifies project-based learning and the latter 
typifies problem-based learning.  
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In both problem-based and project-based learning, the teacher (facilitator) is available for consul-
tation and plays a significant role in modeling the meta-cognitive thinking associated with the 
problem-solving processes. These reflect a cognitive apprenticeship environment (Collins, 
Brown, & Newman, 1990) with coaching and scaffolding (e.g. offering hints, reminders, and 
feedback) provided to support the learner in developing meta-cognitive skills. As these skills de-
velop, the scaffolding is gradually removed. The intention is to force learners to assume as much 
of the task on their own, as soon as possible.  

Connolly and Stansfield (2007) put forward a number of principles for the development of an 
online constructivist learning environment based on problem-based learning, shown in Table 2, 
that appear to provide a basis for exploring best practice in relation to pedagogical issues within 
virtual campuses. 

The guiding principles as highlighted in Table 2 have been applied and refined by Connolly and 
Stansfield (2007) within the context of three fully online Masters courses in Information Systems 
for nearly a decade. This has led to the development of a constructivist learning environment 
(CLE) which goes beyond eLearning in that it provides a place where learners can work together 
and support each other in variety of ways utilizing information and communications technologies 
(ICT) and information resources that enhance problem-solving activities (Wilson, 1996).  Initial 
investigation and analysis has found that the most successful virtual campus projects and initia-
tives appear to adopt many of the guiding principles for the development of an online constructiv-
ist  learning environment as identified by Connolly and Stansfield (2007). The next stage of the 
PBP-VC project is to develop more detailed framework for best practice in virtual campuses 
which will incorporate the guiding principles identified by Connolly and Stanfield.  
Related to the Connolly and Stansfield’s guiding principles is the extensive work conducted by 
Cartelli (2002, 2005, 2006) in the field of Paleography. It  has been reported that the suitable use 
of online web technologies contributed in creating constructivist learning environments, helping 
students in developing cognitive apprenticeship strategies, and in improving students learning and 
performance. In addition, the students were better able to develop problem-solving skills not de-
tected in more traditional teaching approaches, as well as form effective communities of learners. 
Cartelli (2006) also deduced that students construct knowledge in at least three different ways: 

(i) Individual knowledge - autonomously interacting with phenomena, real, or virtual. 
(ii) Community knowledge - being an active part of the community of learners or the com-

munity of practice they are immersed in, where mediation and support from peers play an 
important role. 

(iii) Social knowledge - socially interacting with other individuals in the community and with 
other communities. 
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Table 2: Guiding Principles for the Development of an Online Constructivist Learning 
Environment Based on Problem-Based Learning (Connolly & Stansfield, 2007) 

No. Guiding Principles for the Development of an Online CLE 
Based on Problem-Based Learning 

1. Allow learners to choose a (thickly) authentic project grounded in professional practice. The pro-
ject should be suffi ciently complex to develop analytical and problem-solving skills. It should 
also be both personally meaningful and relate to the real-world outside the classroom.  

2. Encourage learners to take responsibility (ownership) for l earning and to be aware of the knowl -
edge construction process. 

3. Allow learners to develop their own processes to reach a solution. 

4. Provide learners with the opportunity to experience and appreciate other perspectives (this may 
come about as part of the next principle). 

5. Provide opportunities for interaction and collaboration (learner-learner, learner-teacher, or 
learner-system). 

6. For group-based work, there must be ‘group goals’ and ‘individual accountability’ for effective 
collaborative learning (Slavin, 1989). 

7. Ensure that  the learning environment motivates, engages, and challenges  the l earner. The envi -
ronment should support the cognitive preference of the learners (Connolly et. al., 2007). 

8. Provide feedback mechanisms to enable learners to be fully aware of their progress. 

9. Provide support mechanisms for learners using coaching and scaffolding (which should gradu-
ally be removed). 

10. Be flexible to support different learning styles. 

11. Encourage learners, and provide mechanisms for learners, to articul ate knowledge and thinking 
throughout the project. 

12. Encourage learners, and provide mechanisms for learners, to refl ect on thei r activities both dur-
ing the project and after completion of the project. This reflection should be both group-based 
and individual-based. 

13. Provide opportunities for debriefing at the end of the project. 

14. Provide an integrated assessment (in our case, the instrument of assessment is the proj ect itsel f,  
which can be assessed in a variety of ways). 
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This knowledge construction process is shown graphically in Figure 2 as a tri-partit ion of the in-
dividual’s knowledge.  

 
Further analyses on the above model, coming from its application to master courses for teachers, 
led to the hypothesis of its extensions to the explanation of construction knowledge phenomena in 
communities and in the whole society. 
As a conclusion the above model is general enough to explain all knowledge construction phe-
nomena and to describe the ways communication acts among the actors of those phenomena. 

Within the context of developing a framework for best practice in virtual campuses, the authors 
consider the guiding principles for the development of an online constructivist learning environ-
ment based on problem-based learning as developed by Connolly and Stansfield (2007) and the 
knowledge construction process put forward by Cartelli (2006) to be an interesting and poten-
tially fruitful basis upon which to develop effective problem-based learning for students studying 
specific subjects through a virtual campus. The potential for virtual campuses to encompass Con-
structivist Learning Environments (CLE) provides an opportunity for engaging environments for 
eLearning. The next stage of the PBP-VC project is to conduct a detailed investigation into the 
pedagogy underpinning virtual campus projects and initiatives in order to determine the extent to 
which constructivist learning principles and environments have been adopted and how learning 
practices and approaches can be enhanced. 

Conclusion 
The PBP-VC project is reaching the end of its first year of the two years project and the initial 
literature based investigations have proved to be a very useful starting point in the development 
of a framework to promote best practice in virtual campuses. In addition to investigating Euro-
pean Union virtual campus project, the project will also be investigating virtual campus projects 
outside the European Union (e.g. North America, Asia, Africa) in order to identify best practice 

 
Figure 2: The knowledge building process as a tri-partition of an individual’s knowledge  

(Cartelli, 2006) 
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and explore the use of constructivist learning environments. The next phase of the PBP-VC pro-
ject is to conduct in depth face-to-face research with specific virtual campus projects and initia-
tives in order to learn more about the issues that underpin best practice, as well as sending out 
detailed questionnaires to virtual campus projects and initiatives throughout the European Union, 
as well as beyond. A detailed framework for best practice that builds upon the principles for the 
development of an online constructivist learning environment based on problem-based learning 
highlighted in this paper will be developed and refined. It  is hoped that the work of the PBP-VC 
project will generate interesting and lively debate among different stakeholders (e.g. students, 
tutors, decision-makers, government bodies, professional bodies) which will contribute to a better 
understanding best practices and the role of constructivist learning environments within virtual 
campuses.    

Notes 
This work has been made possible for the European Commission Education, Audiovisual and 
Culture Executive Agency (EACEA) grant number 2006-4808/001 - 001 ELE ELEB12 
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