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ABSTRACT

The concept of lifelong learning has emerged with the growth of internet and e-learning. In today’s competitive environment, learning is not limited to a traditional four year degree but is an ongoing process that lasts throughout the lifetime of an individual. The Internet offers interesting possibilities for disseminating educational material to students, both locally and as part of remote education.One of the principal roles of higher education in fostering lifelong learning is to help students attain discipline or professional knowledge. This paper examines the notion of how a discipline wide learning network, enabled by Web 2.0 technologies, can be used to create learning management systems (LMS) that would make lifelong learning effective.
The emerging knowledge society places new requirements on the education sector to support the needs of individuals and organizations. In the area of lifelong learning, which is one of the most important motors driving education in the 21st century, e-learning has become a collaborative and community-based process. This calls for tools to support the autonomous and dynamic creation of lifelong learning communities and new distributed e-learning services.

To this end, the integration of innovative models, methods and technologies for the creation, storage, use, and exchange of knowledge resources and user-generated content, learning activities and units of learning, competence development programs and networks for lifelong learning is being investigated world wide. Advanced technologies that employ decentralized solutions where both resources and computation can be distributed have been developed in the form of online communities created by online collaborative tools; blogs, wikis, webcasts, webinars and social networking applications. These applications facilitate the development of a technical, organizational infrastructure for lifelong learning in formal or informal learning contexts. This e-infrastructure is composed mostly of open-source, standards-based, sustainable and innovative technologies and provides easy access to facilities that enable the lifelong development of competencies and expertise in the various occupations and fields of knowledge.

The focus of advanced technologies is moving from building large monolithic systems towards defining and constructing small components which can be integrated. This method permits the development of modular and flexible distributed systems, in which components can be added, removed or replaced more easily than in traditional models of e-learning systems, allowing new applications or systems to be composed from collections of available services. Furthermore, these technologies can be seamlessly integrated with pedagogic theories in order to be adopted into the everyday practices of educational organizations and independent learners, delivering lifelong learning and engaging learners in an empowering way.

INTRODUCTION 

There are two principal outcomes of higher education from a learner’s perspective. These are: 

1. The development of skills to sustain individuals in the practice of lifelong learning. 

2. The attainment of discipline or professional knowledge. 

In an increasingly competitive higher education sector and with an increasing focus on improving student learning, it is important that institutions of higher education promote activities and innovations that assist in achieving the two outcomes. 

Now, more than ever before, opportunities exist for higher education institutions to leverage technology to facilitate these two principal outcomes and meet the expectations of today’s learner. Web 2.0 has provided tools such as Blogs for discussion, Wikis for information and syndicated feeds as the ‘glue’, that give the average consumer the ability to create, aggregate and remix web content to suite their own requirements and this in turn is changing the expectations of the learner. Talking about the type of learning Web 2.0 supports Downes (2006) explains: 

“Learning is characterized not only by greater autonomy for the learner, but also a greater emphasis on active learning, with creation, communication and participation playing key roles, and on changing roles for the teacher, indeed, even a collapse of the distinction between teacher and student altogether.” 

This type of learning fits well with the idea of learning networks. Learning networks are self-organized online communities designed to facilitate lifelong learning. Online learning networks are not new to higher education but their implementation has been hampered by a mismatch between the requirements of such networks and the capabilities of Learning Management Systems (LMS). Harnessing the capabilities of Web 2.0 to establish online learning networks outside of an LMS seems to offer an opportunity to avoid these limitations and enable an institution to provide the tools necessary to sustain lifelong learning. This paper seeks to describe how this can be achieved through the development of an online learning network using Web 2.0 technology.
This paper starts by offering an explanation of why lifelong learning and professional knowledge are important, how learning networks can assist lifelong learning and professional knowledge as well as detailing some of the mechanisms of interactions and learner engagement. To illustrate the inappropriateness of the existing paradigm and in an attempt to break away from it, the paper spends some time establishing how the limitations of the LMS paradigm create problems in the support of lifelong learning and online learning networks. Having established the weaknesses of the existing paradigm, the paper seeks to generate a list of requirements for the establishment of an online learning network. 

What is Web 2.0? 
This collaborative web was named by Tim O'Reilly (2005) in his article ‘What Is Web 2.0’ when he said it ‘refers to a perceived or proposed second generation of web‐based services—such as social networking sites, wikis, communication tools, and folksonomies—that emphasize online collaboration and sharing among users..’ He described the concept of harnessing the ‘collective intelligence of everyone who uses the web to upload, download, add comments, provide feedback, add tags and actively engage in the creation of new knowledge’. As the diversity of sites increases weekly, they share a common feature in providing a high level of user interactivity and participation that expands their value. 

The vocabulary is also developing quickly as online communities use the web for a new range of activities such as: 

· sharing interests and photos with through social networking sites such as MySpace, Facebook, Ning or LinkedIn, 

· writing opinions or posting comments into a blog on Blogger or Wordpress, 

· contributing knowledge to a shared wiki such as Wikipedia or Wikispaces, 

· sharing photos through Flickr, 

· submitting a slideshow presentation to Slideshare, 

· saving favorite sites on the social bookmarking spaces Furl or del.icio.us, 

· subscribing to RSS feeds from selected sites with Bloglines or Yahoo Pipes aggregators, 

· viewing videos for fun or knowledge on YouTube, 

· downloading podcasts or webcasts of missed programs, 

· creating a mashup illustrating a literary tour on Google Maps, 

· Adding tags as personal descriptors to various web content. 

There has been both a quantitative and a qualitative change in the students entering higher education, and they have been described as the "loophole generation" (Summerville and Fischetti 2007).  In order to effectively cope with the long tail (en.wikipedia.org/wiki/The_Long_Tail) of students currently entering higher education, academic staff need to stop attempting to maintain a stranglehold on learning technologies inside institutional walled gardens, while maintaining a firm grasp on the quality of qualifications awarded.

Disintermediation is "cutting out the middleman".  By relaxing our grip on the technology of learning we can utilize the power of "Web 2.0", a blanket term which refers to a second generation of web-based communities and online services, such as social-networking sites, wikis, and social bookmarking and indexing sites, which enable creativity, collaboration and sharing between users.  This approach changes e-learning resources from isolated information silos to interlinked platforms.  Most importantly, Web 2.0 also includes a social element where the users generate and distribute content, often with freedom to share and re-use, and allows the user to do more than just download information.  Users "own" and exercise control over the data on a Web 2.0 site.  Web 2.0 sites have an architecture of participation that encourages users to add value to the site as they use it, and usually feature a rich, user-friendly interface and may also have social-networking features.  These technologies are therefore a natural fit for building personal learning environments which encourage ownership of learning through a choice of the best tools available, rather than just those which have been purchased by a particular institution.  By offering a wide choice of software tools, learners establish ownership of their personal learning environment (PLE, en.wikipedia.org/wiki/Personal_Learning_Environment) by following their preferred styles and patterns of learning.  This enhanced stake holding motivates and sustains learning.  Unlike an institutional virtual learning environment (VLE (en.wikipedia.org/wiki/Virtual_learning_environment) or learning management system (LMS), students will not be locked out of their PLE when "their" course ends.  This is the only financially and educationally sustainable approach to lifelong learning.

However, VLEs/LMS have some advantages, notably authentication, monitoring student progress and the convenience of "everything in one place".  Rather than simply abandoning the present monolithic structures we need to abandon a blinkered approach to e-learning technologies and move to a loosely coupled teaching environment which aims to blend the advantages of institutional systems while leveraging the power of contemporary social software/Web 2.0 tools.  In higher education we are selling a service, not a product.  By allowing academic staff to assume the role of learning advisors rather than production supervisors, students will enter a learning community where they will acquire the skills and the knowledge required for lifelong learning via a collaborative framework.  The loophole generation will be able to collaborate with academics to become the teachers of the next generation.

LIFELONG LEARNING AND PROFESSIONAL KNOWLEDGE 

A method that is increasingly used to promote both lifelong learning and professional knowledge is learning networks. In these communities learners participate, actively creating and sharing activities, learning plans, resources and experiences with peers and institutions. One of the key requirements (and strengths) of a learning network is a wide cross-section of participants which gives the network a healthy diversity of opinion. The participants can be learners, instructors, industry affiliates, tutors, managers or anyone seeking to benefit from the activities, resources and experience made available by the learning network. Typically these learning networks are self-directed and self-organized. Problems arise if the institution is using an LMS that restricts the environment in which the learning network can operate through some of the inhibitors mentioned later in this paper. 

Learner interactions are important when considering the value of learning networks and identifying potential roadblocks to their operation. Rhode (2007) expanded upon the work of Anderson and Dron (2007) and created a matrix that helps explain the dynamic variety of interactions that are often considered essential in fostering a socially constructed learning environment. The core elements of this interaction matrix are content, learner, instructor, collective and network and these are enclosed in formal and informal learning arenas to build a meaningful learning experience. Abstractly, the network component encapsulates the establishment and maintenance of social connections which are specific for each member while the collective component is “a kind of cyber-organism, formed from people linked algorithmically…it grows through the aggregation of individual, group and network activities” (Anderson & Dron, 2007). Anderson and Dron (2007) refer to the Collective as, “The largest form of social granularity in which members participate for individual benefit, but their activities are harvested to generate the ‘wisdom of the crowds”. The nature and quality of these interactions is often proportional to the level of student engagement with the discipline involved. As an example of this, Astin (1985.) states “the student’s commitment of time and energy to academic work can be strongly influenced by student peers”. Astin’s comment comes from an era where teaching was mostly face to face and whilst it may be true that it crosses over to online teaching it’s not proven beyond doubt. The project described in this paper will provide an opportunity to investigate this proposition. 

Astin’s (1985) theory of student involvement contends that students learn by being involved. The quality of student involvement could be measured by the quality of the interactions described by Rhodes (2007) and Anderson and Dron (2007). On this basis it would appear logical that any mechanism that fosters and encourages student engagement will contribute to positive outcomes for both the learner and the institution. Wenger, McDermott and Snyder (2002) list advantages that arise for an individual participating in an effective learning network. These include: additional assistance with challenges, especially from peers; more perspectives on problems; access to expertise; more meaningful participation; a network for keeping abreast of a field; and a stronger sense of identity within their profession. Capitalizing on these advantages by developing an online learning network in the typical university environment can be difficult due to a range of technical and cultural inhibitors. 

LMS INHIBITORS TO ONLINE LEARNING NETWORKS 

Online learning networks represent a shift in practice for some within higher education. As a result there are a range of inhibitors including, but not limited to, organizational policies and processes, staff conceptualizations of learning and teaching, and student readiness and acceptance. It is important that these, and other inhibitors, are appropriately addressed to increase the chance of successful implementation and use of online learning networks. For the purposes of this paper, however, the focus is on the inhibitors created by Learning Management Systems. LMSs are the predominant, almost unquestioned, technical means through which e-learning is implemented within higher education and create a significant barrier to the learning networks. 

A barrier may be surmountable via application of Web 2.0 technologies. Understanding the difference between Web 1.0 and Web 2.0 can explain some limitations of the LMS paradigm. According to Downes (2005) the web has shifted from being a medium where information was transmitted and consumed to a platform or network where content is created, shared, repurposed, remixed and passed along. An LMS is more concerned with providing the organization with the ability to produce and disseminate information by centralizing and controlling services (Siemens 2006). Typically an LMS delivers courses to the learners without allowing them to share and remix the information contained within. The Web 1.0 philosophy embedded within an LMS creates a range of inhibitors to the establishment of a learning network which is more about conversation (Web 2.0) than content delivery (Web 1.0). The rest section introduces five classes of inhibitors to learning networks that arise from the characteristics of an LMS. 

Content focus. Most learning management systems effectively provide learner-content interaction (Siemens 2004). There is some research that indicates it may even be more effective than traditional methods like face to face (Ladyshewsky 2004). Due to the content focused nature of LMS it could be said that the environment it provides falls short of a real world environment in that it often lacks the physical, psychological, emotional, social and cultural elements required to accurately reproduce a real world learning situation. The tools available to facilitate the range of interactions described by Anderson and Dron are often basic at best. Siemens (2004) makes the observation that only recently and in limited ways have LMS vendors started extending tools and offerings beyond simple content sequencing and discussion forums. He goes on to say that while this is progress it is still within a “locked-down, do-it-our-way” platform. 

Organization and instructor focus. Learning Management Systems give value to organizations by providing a means to sequence content and create a manageable structure for instructors and administrators (Siemens 2004). This is valid from a management and control standpoint but it can be argued that the fundamental purpose of universities and therefore learning management systems is to provide an environment for a learner to learn. The use of ICT within tertiary education has impacted more on administrative services than on fundamentals of learning and teaching (OECD 2005). 

IT Culture. Learning management systems were developed and implemented in the mid-1990s at the peak of Web 1.0 when IT departments were primarily concerned with centralizing and controlling services with a view to reducing costs. Decisions made by IT departments are generally made on the assumption of keeping the management and control of technology centralized (Mossberg 2007). Consequently if a student or staff member wishes to engage in any form of e-learning they must use the system that has been selected by the institution. This has led to problems in recent years where the technology available to individuals has been outstripping the functionality and usability of the technology provided by institutions (Johnson & Liber, 2008). 

Informal learning. “Informal learning accounts for over 75% of the learning taking place in organizations today. Often, the most valuable learning takes place serendipitously, by random chance” (Siemens 2004). Typically, learning management systems have clear boundaries that actually inhibit and discourage the development of informal learning and lifelong learning. They do this by limiting learning to those individuals enrolled in a course, limiting the period in which the course is offered, and only allowing the tools provided by the LMS. Often when a course is finished or the student graduates they can no longer access the LMS so they can no longer revise the information they’ve learned previously. This is a significant mismatch between the requirements placed on learners by the increasing complexity and speed of modern life which is removing the separation between learning and work. 

Course based models. An LMS is designed to provide tools for an instructor to deliver a single course for a single term. This creates several issues in the development of a discipline-based network. These include 

· It is difficult to create a program or discipline wide community as each course is closed to all but the students enrolled in that specific course. 

· Past students or industry practitioners cannot participate or share practical knowledge with the learners as they aren’t enrolled in the courses. 

· As stated previously today’s learner requires information or skills quickly and efficiently. A term and course based system generally doesn’t allow this level of flexibility. 

REQUIREMENTS OF A LEARNING NETWORK 

Having suggested the need for a discipline-based, learning network the obvious question is what would the requirements of such a network be? Wenger, McDermott and Snyder (2002) propose a collection of basic requirements for an online learning network framed using a somewhat Web 1.0 flavored terminology. 

1. A home page to assert their existence and describe their domain and activities. 

2. One or more conversation spaces for online discussions. 

3. A repository for documents, including research reports, best practices and
standards. 

4. A good search facility to find things in the knowledge base. 

5. A directory of membership with some information about members’ areas of expertise in the domain. 

6. A shared workspace for synchronous electronic collaboration. 

7. Community management tools, mostly for the coordinator but sometimes for the community at large. These might include the ability to know who is participating actively, which documents are downloaded and other measurement tools. 

The following outlines this initial list of requirements using the structure provided by Wegner et al (2002) translated to utilize some Web 2.0 technologies that have been developed since their work was completed in 2002. As an extension of the Web 2.0 ethos the majority of the services provided for the learning network will not be hosted on a single server provided by the institution. Instead, a plethora of existing, freely available services and software will be aggregated and re-purposed to fulfil the identified requirements. 

Home page and shared workspace. The "home page" provides the community with an idea of its identity and its place within the broader Internet. A website that will use RSS to draw in information and services from the broader Internet. With a Web 2.0 focus the entire Web and the full range of services and tools on it become the shared workspace for the network. The home page will act as a central point through which all these services can be seen and used. 

Conversation places. The full range of Web 2.0 communication tools (e.g. aggregated blog posts, traditional discussion forums, instant messaging, Skype, virtual worlds etc.) will be drawn upon to create different conversation places for the learning network. Teaching staff, current and past students will be encouraged to post to blogs, either on the site or on the broader web. These blogs and the discussion boards will generate feeds that will be available for remixing. Online news organizations will be automatically filtered for keywords and phrases relating to the discipline and the resulting RSS feed will displayed on the home page to stimulate interest and conversation on topical matters. 

Document repository. A combination of social bookmarking, individual and group blogs and wiki websites will be used to enable participants develop a repository of relevant information that they can share, remix and repurpose. Social bookmarking or tagging gives the group the ability to ‘tag’ content of interest from around the internet with predetermined tags which can then be used to generate further RSS feeds to populate the main web site with related content. This ability to ‘tag’ content from the internet has reduced the requirement for a document repository as there is no need to store the documents locally. 

Search facility. Given that the majority of services used in the creation of the learning network will be hosted on external services. It makes little sense to provide a learning network focused search facility. Instead, the majority of the information will be freely available on the internet and thus able to be searched via internet search engines such as Google and Technorati. 

Directory of membership. Universities have an existing directory of membership in the form of student records and human resource databases. While these databases will be used for current students and staff additional systems need to be put in place to enable the appropriate participation of the broader community
Community management tools. The community will require a range of services to identify who is participating actively, and which information resources are popular, among other things. The majority of these will be drawn from appropriate, freely available services such as Google Analytics and customized RSS feeds 

CONCLUSION 

While there appears to be value in learning networks with regard to lifelong learning and discipline specific knowledge, the single, centralized approach to e-learning taken by most universities restricts the establishment of a learning network. 
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