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Abstract: This paper shows the results of a pilot study based on a proposed framework for building Personal Learning Environments using Web 2.0 tools. A group of 33 students from a Business Administration program were introduced to Web 2.0 tools in the context of an Information Systems class, during the academic year 2008-2009, and reflected about this experience through essays and interviews. The responses show evidence of learning and acquiring skills, strengthening social interactions and improvement in the organization and management of content and learning resources. 
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1   Personal Learning Environments.

Personal Learning Environments, or PLEs, are a relatively new concept [1] that changes the focus of the learning processes from the VLE towards a user-built, personalized set of tools - not necessarily digital ones- that are used to manage content and interactions, and support the learning experience. 

There is a growing interest on PLEs from both practitioners and researchers, and from many levels of education. The 2009 Horizon Report [2] mentions the personal web as one of the trends in the second horizon of adoption (Time-to-Adoption: Two to Three Years). Personalization of learning is based on the idea that learning technologies should enable the various aspects of learning (the content, the mode of delivery and Access) to be offered, according to the personal characteristics of the learner, thus providing the learner with greater flexibility and options for learning.

Another factor behind the increased attention on PLEs is the emergence of and widespread access to the so-called Web 2.0 tools: a group of internet-based tools and technologies, with a strong social component. The term Web 2.0 was coined by Tim O’Reilly, and it captures a “trend towards greater creativity, information sharing and collaboration amongst internet users” [3]. Web 2.0 tools can have a central role in personalizing learning, enabling the learner to take a more active role. 

There seems to be a widespread notion that the majority of the current generation of learners – usually referred to as Net Gen, Millennials or Digital Natives - are familiar with computers and internet-based technologies and are capable of using Web 2.0 technologies for learning. Nevertheless, there is no strong evidence that suggests that they are familiar with using Web 2.0 tools for formal learning.

It is a fact that students do use a variety of Web 2.0 tools and applications [4], [5]. However, there is no strong evidence that students use these tools in an integrated manner suited to academic learning [6]. Such integration would follow a constructivist approach, as students would build their own personal learning environment and thus their knowledge. In this sense, the PLE will be the result of using and connecting all these tools and applications.

There are two main approaches to PLEs: PLE as an actual object, a program or platform common to all users (that might be customizable to a certain extent), that allows them to organize, collect, process and share information and knowledge. This approach raises many problems, mostly technical ones, related to interoperability and interfaces between the different applications. 

Another approach is to consider the PLE not as a specific tool, but rather as a concept, a way of organizing a variety of Web 2.0 technologies. The PLE would be unique to each user, and would change according to the user’s needs and experiences. As Attwell [7] wrote in his blog, “Clearly any PLE application will be a perpetual beta.”

We have chosen the second definition of a PLE for the PELICANS (Personal ELearning In Community And Networking Spaces) project based at the University of Leicester, UK and at the Universitat Politècnica de Catalunya, i2Cat Foundation and Citilab, in Catalonia, Spain. In this conceptualization of PLE, each learner chooses their own Web 2.0 tools and connects them to collect, organise, process and share information, and manage their knowledge. Thus the sum effect of the tools, information, connections, storage and resultant knowledge actually creates the PLE. In fact, the PLE would also include the users, their network of contacts, books, any resources they use to learn. What we usually call a PLE is in fact the PLE support tools. 

We would like to close this introduction with two quotes:

 “The PLE is what happens when we apply Web 2.0 principles to e-learning” 

(M. Metcalfe)

“…the ideal PLE will vary from person to person, as each individual will add different elements to his or her Personal Learning Environment. Subsequently I believe that the ideal PLE for an individual should not be created by someone else than this person”

(K. van Westenbrugge)

Defining what a PLE is usually proves a difficult task; but in the end, there seems to be general agreement on the fact that it is something unique to each individual; a set of tools that support that person’s learning experience.

2   Methodology. Pilot study.
This section presents the methodology followed during the pilot study conducted between September 2008 and May 2009, with a group of 33 students from the 2nd year of a Business Management program, at the Escuela Superior de Estudios Internacionales (ESEI) in Barcelona, Spain.

The study was based on a proposed framework for creating Personal Learning Environments using Web 2.0 applications [8]. The aim of the study was to test the conceptual framework in practice, by guiding the students in the development of their own PLEs, and to gather empirical evidence on students’ engagement with PLEs. The study’s initial approach had been to present the concept of PLE and the four approaches (wiki-based, social network-based, aggregator page-based and browser-based) to students, and then provide the guidance needed for them to build their own PLEs. Nevertheless, discussions with the students during the planning stage of the pilot study suggested that a bottom-up approach to PLEs would be more efficient. Thus, students were gradually introduced to Web 2.0 tools, usually chosen by them, after they were given an overview of Web 2.0 and the variety of tools available.

As a previous step, the students took a survey, based on the 2007 ECAR study, and focused on students’ technology skills before taking the subject, and their experience with ICTs. After that, the study was started, and was divided into four phases:

2. 1. 1st phase: introduction to Web 2.0 tools and applications. 

During the first stage of the pilot study, which spanned 12 weeks, the Web 2.0 concept was presented and discussed; Web 2.0 tools were gradually introduced. The first one was Twitter; it was the only one presented by the teacher, and was suggested as a new channel of communications for the class. The adoption was slow, but after three weeks 90% of students were using Twitter, not only for academic purposes, but also for social affairs and casual chat. The percentage of use varied during the semester, and showed peaks just before exams and school events. The percentage of frequent users (i.e., students that were using Twitter as their main channel of communications) was around 20% of class.

After the introductory session, the Web 2.0 tools to be considered and discussed were suggested by the students themselves, either because they were already using them and thought they could be interesting for their classmates, or because they felt the need to learn a particular tool. Amongst these, Flickr, FriendFeed, Clipperz, Jooce, RSS, Blip.fm, last.fm, MOG, Blogger, and Picasa were discussed, and some of them were used in class activities or online e-tivities. See Table 1 for a description of some of the activities and projects.

As a final activity in this semester, students were asked to think about the way they used Web 2.0 tools, and how did they see them “connect”, or how would they like them to interact with each other. This exercise was approached in a more formal way during the second phase of the study.

In summary, during the first semester of the academic year 2008-2009, students were introduced to the concept of Web 2.0, and some of the so-called Web 2.0 applications. They also reflected on the way they used these tools, and the potential ways they could interact. Some other concepts, like Digital ID and issues on digital safety, were also discussed.  

2. 2  2nd phase: Web 2.0 diagrams

At the beginning of the second semester of the academic year 2008–2009, students were asked to continue working on the exercise proposed at the end of the 1st semester, and draw pictures of their “ideal” work environment, based on Web 2.0 tools, or any other tools they used. Thus, this exercise was not limited to the tools and applications that had been used during the previous semester, and it was also emphasized that this environment should not be restricted to tools, platforms or applications that they already knew: it was rather focused on their objectives, the way they used the tools, and their needs.

It was decided that the participation in the study was going to be an optional activity during this semester, which resulted on 10 students dropping out of the study, since this was no longer a graded activity. The group was now down to 21 students (three students from the original group transferred to another school, while an exchange student joined the class). Out of these, 6 submitted very simple diagrams, while eight students went so far as to attempt to establish links among the tools, and even checked which of these links actually existed and which ones were merely “wishful thinking” on their part.

The proposals covered a wide range of approaches. Eight students proposed a platform or web service that would allow them to access their sets of tools, and most of them pointed out that some kind of one-time, safe access should be provided as part of the service. One of the students called the diagram his “personal page of everything”; this diagram matched one of our approaches, the browser-based PLE.

The Start-page/aggregator-based PLE approach was also proposed by one of the students. In her words, “a centralized platform allowing the access of user-selected Web 2.0 applications through a single password from one site”. The student even searched for such a tool, and found and set-up a Pageflakes account.

Another student also mentioned the aggregator page, but using Google applications by means of iGoogle. This matches to some degree one of our approaches (the Wiki-based one), in the sense that it relies mostly on Google applications, but the idea of using a Wiki for a single user was not even considered by the students, probably because they already had two Wikis being used for collaborative projects.

The Social-network approach proposed in the framework was not considered by the class. Not a single student thought of using Facebook (or any other social network) as a hub for their PLEs. 

A fifth approach was proposed, one that had not been considered in the proposed framework. This involved the use of a virtual desktop utility (Jooce) that allows users to manage multiple desktops from one account, allows them to share desktops and files if they wish to do so, and provides access to multiple working spaces This approach will be included in a revised version of our framework. Interestingly enough, Jooce was presented by one of the students, but she did not use it in her “Web 2.0 diagram” (as this exercise was called – the PLE concept had not been introduced to the class yet). 

2.3  3rd phase: approaches to PLEs

During the 3rd phase of the study, the PLE concept was introduced and explained, as well as the proposed frameworks. Students were able to compare the “Web 2.0 diagrams” they had drawn with the framework approaches; at this point, they were asked to “build” or structure their PLEs, either around the diagrams they had proposed, or following a particular approach, or combinations of them, something they discussed later in their essays. The fifth approach using a virtual desktop was also presented and discussed; that particular student decided to stop using Jooce as a hub, and focused on finding alternatives and comparing them, and wrote a report on this. At the end of this phase, 17 students had built or developed a PLE, while 4 students reported that they did not see the usefulness and chose to drop out of the study. As was mentioned earlier in the text, 10 students did not participate at all. 

2.4  4th phase: essays and interviews

The final phase of the study involved written essays as well as interview conducted face-to-face and through e-mail. The results have been classified in three main categories: Evidence of PLEs as organization and management tools, Evidence of strengthening social interactions, and Evidence of learning and developing skills. Some of the obstacles, criticism and suggestions the students mentioned in their essays and interviews are also included. 

3 Study results.

3.1 Evidence of PLEs as organisation and management tools

"this is 'not only my PLE but also my PEE (Personal Entertainment Environment” and PSE (Personal Socialisation Environment)'"   

 "I really support the use of PLEs, because it can help me to share information and exchange many things through the web 2.0 tools"  

"there is such an overload of tools today that we need some kind of organiser for them" 

  "Flock has taken it to another level for me, by centralising all my different [web] stops that I do in one page" 

  "[a PLE] is an easy way to manage and organise all the information I get from online sources, and also offline ones" 

  Most of the students reported a sense of chaos and confusion regarding the wide range of Web 2.0 tools and the need for some way of organising them. The PLE approaches gave them suggestions and ideas, and most of them came up with some way of managing the applications and tools. Flock was repeatedly mentioned as a useful tool for centralizing the applications and offering a one-stop access to them, and at the same time a way of dealing with logins and passwords. 

Some of the advantages mentioned are: the ability to organize and manage data and contents they already knew about, as well as the access to new sources of information; the chance to integrate the tools they were more comfortable with and the new tools they were introduced to and that seemed like good resources; filtering information, as the use of the PLE helped them pick out only the most valuable information.

3.2 Evidence of strengthening social interactions

"one thing I started using through Flock is Facebook [...] I started to have conversations with classmates, friends and even teachers" 

   "what I like the most about all these web 2.0 tools is the ability to get inspiration, knowledge and to be able to interact with other people" 

   "I am developing a network that most probably will become extremely valuable in the near future" 

   "the social element has had a large impact in my learning process, helped me to create  stronger links with classmates, friends and teacher because you interact more and put your opinions forward"

The social element was one of the most important aspects of Web 2.0 tools, according to the students’ opinions. The collaborative approach followed in this class through the use of the wiki and blog, together with microblogging and social bookmarking increased the learning opportunities and the availability of useful resources. Surprisingly, some students did not use Facebook, and only joined the social network after seeing it was one of the tools available through Flock. As mentioned before, Facebook was not considered as an option for building or managing a PLE. 

Some of the highlighted benefits were: the ability to share and discuss different points of view, the fact that Web 2.0 tools seem to be ideal tools to collaborate, and share and create knowledge; the exchange of ideas with fellow students and teachers taking place outside of the learning institution, and the discussion of concepts that was taking place online.  

3.3 Evidence of learning and developing skills

 "PLEs increase my level of learning opportunities, as I don't miss anything in [the] news’ perspective" 

 "a proper working PLE decreases the level of stress and increases the opportunities to learn" 

 "a well-developed PLE can lead to enhanced (autodidactic) learning" 

 "[PLE] has changed my personal learning process" 

Most of the students mention the new tools they learned and the skills they acquired as the highlights of having participated in the study. Although some of them were familiar with Web 2.0 applications, for the most part they did not realize they could use them in their learning process. A high percentage of them were Facebook users prior to the beginning of the study, but none of them had used Twitter or del.icio.us before, or any other microblogging or social bookmarking tools, for that matter. They did use blogs as a source of news (mostly on entertainment, news or specific interests), but very few of them knew what RSS were. Although the use of Wikipedia was widespread among the class, they said they did not use wikis.

Some of the benefits they reported are: Web 2.0 tools made the learning process more dynamic and interesting; it helped them in transforming information provided in class and course textbooks into knowledge, as discussions forced them to reflect on the concepts covered in class; the fact that they can use their PLE not only in a formal context, but also outside the school, where –in their own words- “a lot of the learning takes place”.

3.4 Disadvantages and recommendations

The users were also asked about any particular problems and obstacles they might have found during the pilot study. What follows is a summary of the main points they mentioned, and their suggestions.

· The activities were sometimes confusing – a “big picture” is required from the start. This is a difficult issue, since the discussion of PLEs as a concept was avoided on purpose, to avoid leading the students in choosing one of the framework approaches, and cutting their creativity and options. More guidance and support might be needed during the initial phase.

· Creating a PLE can be too time-consuming. This depends on the approach and the user experience, but it might indeed be a complex task. It is important to explain the advantages of an organised environment, and that the benefits outweigh the disadvantages.

· Some tools cannot be tailored to the users’ needs.  This comment made reference to Flock´s limitation for adding tools other than the ones already provided with the browser, as well as the limited tools found in the Google sites Wiki.

· Adoption problems. These were mostly related to student’s experience with technology and Web 2.0 tools.

· Interoperability. Some tools do not “speak” to each other, which makes it hard to integrate them into one environment.

· PLE might lead to distraction and procrastination. A consequence of mixing academic and “fun” tools, according to some of the students, who still see a marked difference between these two environments. This is reflected in one of the comments: “ the Facebook approach [to PLEs] is ‘too social’”

· Technology problems. Mainly in the case of systems failure (down time) of some of the tools, like Twitter. They also mentioned the lack of support and the differences between the tools – while some of them are easy to learn and adopt, other tools require more time and practice.

4 Conclusions and lessons learned from the study. 

Although there is a widespread notion that students are familiar with the Internet and Web 2.0 tools in particular, this was not what we found in our study. Few of them had heard the term “Web 2.0” before, or knew what it meant. This is reflected in the following comment: “I was quite surprised that I actually already used some web 2.0 tools without even knowing what they were”. The fact that these tools could be used for learning was even less obvious to them: “In the course of the classes, I realized the possibility of using web 2.0 applications for actual learning. […] blogs, wikis and online communities, provided my with much information, which made studying easier”.

There were divided opinions on whether the PLE concept and tools such as Flock and Netvibes should be presented earlier in the study. While some of them think they should be given a “big picture” and a clear purpose of how can Web 2.0 tools be incorporated and integrated, some of them thought that the hands-on, do-it-yourself approach actually made them become more familiar and knowledgeable with the applications, and that the “chaotic” situation forced them to come up with solutions on their own.

The social element was observed not only in the collaboration online and the increased communication, but also on a “network effect” with some of the tools: adoption of these was in some cases motivated by some of their peers; since they saw their classmates trying some of the applications, some of the students decided to join and try them too. Word of mouth and comments were also effective in bringing some of the students on board. There also some “advocates” for some of the tools, such as in the case of Twitter.

Probably the main conclusion of the study was the fact that, in the end, the choice of hub for the PLE and the specific tools that the student adopts are not the end result nor the most important point in the experience: it is the journey itself, the way they discover and try new tools and applications, how they use them to share and collaborate, and how they take on a “prosumer” approach, learning together, even teaching each other. Teachers are, of course, a very important part of the learning experience: they are the guides in this journey.
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