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Abstract. SAPO Campus (SC)1 is an institutionally supported platform of inte-
grated Web 2.0 services that allows its users to publish and share content in a 
safe environment.  
However, more than a space where people publish their content to, this platform 
allows its users to build the roots of their own PLE within the SC community. 
The implementation of these principles resulted in the idea of a Shared PLE 
(ShaPLE). Starting with SAPO Campus' base features some new sharing fea-
tures were added to the platform, which we can broadly classify as platform and 
user driven. 
These two driven sources will contribute to an integrated digital curation mech-
anism that will allow users to have a more relevant learning experience. 
This paper describes and specifies the solutions developed in order to support 
the creation of a ShaPLE, and reflect upon the impact the development of this 
concept might have in the field of PLEs. 
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1 Introduction  

The increasing speed at which technologies are adopted and implemented in the edu-
cational and professional contexts has contributed to the reasoning that students and 
workers need to learn continuously throughout their life [1]. In this context, the infor-
mal learning – i.e., the learning experiences that occur at personal and social contexts - 
has been progressively appreciated in order to promote lifelong learning [2]. 

The growth of the social Web, or Web 2.0 [3] has contributed to the development 
of collaborative learning styles and new ways of interaction [4]. Based on principles 
such as openness, collaboration, free sharing of information and User Generated Con-
tent (UGC), O‘Reilly first coined the term Web 2.0. The Web 2.0 could be defined as 
“(…) the network as platform, spanning all connected devices; Web 2.0 applications 
are those that make the most of the intrinsic advantages of that platform: delivering 
software as a continually-updated service that gets better the more people use it, con-
suming and remixing data from multiple sources, including individual users, while 
providing their own data and services in a form that allows remixing by others, creat-
ing network effects through an "architecture of participation," and going beyond the 
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page metaphor of Web 1.0 to deliver rich user experiences” [5]. 
The Web 2.0 tools are based on features like collaboration, interaction and net-

working, effectively shifting focus from the end product to the process and how this 
process could be shared with others in order to significantly improve both: the product 
and the people involved with it.  

According to Redecker, Ala-Mutka and Punie, the Web 2.0 comprises four main 
dimensions: content, creation, connection and collaboration [6]. This means that the 
Web is not only a reading Web but also a writing Web where users may interact, col-
laborate and “co-create” knowledge [7].  

By empowering users to quickly and easily create and share content, the Web 2.0 
tools and services have attained huge popularity. These new consumers who are also 
producers have been dubbed as prosumers, a term coined by Toffler in the early 
1980s. 

In this context, the concept of a PLE easily comes to mind. Although there is still 
no agreement on its definition, this idea seems to be accepted by the most experts: a 
PLE may be comprised of a multitude of different Web 2.0 applications and tools [1]. 
PLEs are typically flexible because, according to Attwell [1] “a PLE could allow a 
learner to configure and develop a learning environment to suit and enable his or her 
own style (and sources) of learning". Attwell and Costa also reported “PLEs can be 
seen as the spaces in which people interact and communicate and whose ultimate re-
sult is learning and the development of collective know-how” [8].  

The dichotomy between PLEs as a concept and PLEs as set of applications, ac-
cording to Attwell, is false: “If it is accepted that the PLE involves the use of Infor-
mation and Communication Technologies then it necessarily involves applications. On 
the other hand any learning technology (…) facilitates or hides different approaches to 
learning and knowledge construction. In other words all educational technology con-
tains or supports an implicit pedagogic approach. The issue is not a concept or an ap-
plication but rather the process of researching and designing technological and peda-
gogical approaches.”[9]  

In this sense, PLEs are dynamic spaces for organizing tools and services, built and 
personalized by the users, allowing the development of their autonomy, reflection 
skills and self-directed learning [10]. 

In a context where it is recognized that learning occurs not only in formal spaces, 
and with the improvement of the Web and the development of learner-centered learn-
ing environments where the connectivity [12] and collaboration are predominant, in-
stitutions are facing a new challenge: to be able to apply the concepts of openness, 
collaboration and sharing in a true learner-centered environment. This challenge rep-
resents a new education goal, leading the way to a more open school. In order to re-
spond to this challenge, the use of PLEs might be a valid option because they are dy-
namic spaces that enable the development of a “community of inquiry” [13]. 

In the next section we will describe and characterize SAPO Campus (SC), an insti-
tutionally supported platform of Web 2.0 services that aims to support the develop-
ment of personal learning environments, promoting communication, sharing and col-
laboration skills in its users.  

 
 
 
 



2 SAPO Campus: a Social Platform of Web 2.0 Services for 
Educational Context 

The introduction and the development of Web 2.0 integrated platforms to support 
teaching and learning activities brings some challenges. These challenges are related, 
on one hand, with the choice of services or tools: what services or tools must be pro-
vided in order to attend to different agents that have different needs and preferences? 
Furthermore, other major questions arise, such as integration and management issues, 
architecture and scalability issues related with performance and maintenance costs and 
finally – and perhaps the more important ones – support, conceptual coherence and 
use assessment issues.  

SAPO Campus is an integrated Web 2.0 services institutionally supported platform 
for use in educational contexts, resulting from a partnership between SAPO – a lead-
ing Portuguese IT Company – and the University of Aveiro. This platform is based in 
an independent and open set of social core services (photo and video sharing, blogs, 
status and comments), but also allows its users to build and develop it as an important 
part of their own personal learning environment. 

In this context, there have been some challenges/concerns: 
 

• How to provide sharing services and mechanisms respecting the privacy princi-
ples defined by the institutions? 

• What is the best solution to optimize the process of selecting, analyzing and or-
ganizing information? 

• How to provide some institutional management tools without affecting the prin-
ciples underlying the PLE concept? 

• What is the effective impact of the availability of this integrated platform and 
how its use may contribute to improve communication, sharing and collabora-
tion between different community members? 

 
In what platform services choice and availability is concerned, it was important to 

take into account that the set of available services should reflect everyday services 
used by the community and also its relevancy for broader and diverse institutional 
(in)formal learning activities. The set of institutionally supported services should en-
sure to the educational agents the possibility of building and customizing their own 
PLE based on commonly-used Web 2.0 services, while simultaneously not restricting 
the range of potential learning activities that can be carried out in a diverse environ-
ment as the educational context. 

As Attwell (2005) cit. in Mota (2009) says the development of an institutionally 
supported PLE requires some flexibility from the institution without affecting secure 
publishing and content sharing [14]. In this sense, with the adoption of SAPO Cam-
pus, for instance, all registered users are equal and share the same privileges and re-
sponsibilities. This approach ensures that every user can access the same type of ser-
vices as well as the same type of data. One important result from this assumption is 
that user tracking mechanisms cannot exist in this digital community, thus ensuring 
user privacy. 

The SAPO Campus platform development is guided by a technological infrastruc-
ture, aiming to attend to users’ interests and to allow them to build and develop their 
own PLEs based on the contributions of the community.  

Fig. 1 presents the core services and privileges of SAPO Campus' institutionally 



supported platform. We believe that by adopting the SAPO Campus platform an insti-
tution will be able to offer a set of high quality core services prepared for large-scale 
usage scenarios. The left side of the figure shows the authenticated members from the 
institution. Although with different profiles within the institution, all of them have the 
same privileges and responsibilities within the core services. This means that all au-
thenticated users are able to freely create accounts and content in any service. This 
openness is not typical in educational information systems but it was an underlying 
and fundamental concept for the SAPO Campus platform. All the other Internet users 
are represented on the right side of the figure. These non-authenticated users within 
the institution could also have privileges that allow them to participate and consume 
some information published on core services but will not be able to create accounts. 
Due to the age of the main target audience of the SAPO Campus platform, it is the 
school administrator that will be able to set up the specific privacy rules of the institu-
tion. 

 

Fig. 1. Core services and privileges of SAPO Campus platform [15] 

In this context, openness is one of SAPO Campus’ key-concepts: this platform is 
open to people outside of the school walls, like family and other school’ members that 
are able to participate and get involved in discussions. This means that everyone, eve-
rywhere can consume and talk about content, tearing down the metaphorical walls that 
typically surround the institutional digital space [16]. 

The personal dimension in SAPO Campus is closely related with the PLE core 
technology and aims to promote users’ control of their learning process. This control, 
from our point of view, implies that users must be able to decide when and what to 
consume, create, save and share and with who they want to share it. 
In order to promote the SAPO Campus’ personal dimension and the construction of a 
digital identity and presence of the users, each registered user has his/her profile page 
(Fig. 2).  

More, two timelines are automatically generated: one of them based on school 
members activity (Fig. 3) and the other based on the activity of the community mem-
bers followed by the user (Fig. 4). This fact - that any user from the same institution 
and public users from other institutions could be followed - allows the construction of 
a connective network [17], enhancing the interaction and the connective knowledge 
construction [18]. 

 



 
 

Fig. 2. User profile page 
 

 
 

 
 

Fig. 3. The school timeline 
 



 
 

Fig. 4. The community timeline  
 

The promotion of lifelong learning is also an important goal of SAPO Campus. 
Even in the end of their studies, the users will still be able to access and customize 
their PLE. This possibility brings to the educational institutions a different perspective 
about the temporal and geographical relationship they have with the community: on 
one hand, former students can keep in touch with the school colleagues and all the 
knowledge that is being shared and, on the other hand, institutions could use this rela-
tionship as a new kind of communication tool. 

Taking into account the current social and economic context that requires from us-
ers an active, connective and collaborative role, technologies could help individuals to 
draw more connections and to collaboratively share contents and knowledge. SAPO 
Campus, more than a space where the users can safely publish diverse types of con-
tent, aims to enhance users’ active participation in creating their own personal learning 
environment, made up of the content and content sources with the highest interest to 
them, allowing them to share these resources with other members of the community. 

Building a PLE requires from the users a certain degree of commitment. SAPO 
Campus tries to ease the initial stage by exploring a context that is relevant to its users. 
The relation to an educational institution, independently of personal interests and pref-
erences, guarantees that each user starts in a context that is relevant and safe to 
him/her. In this setting, users are free to create their own contextual communities 
based on interests and preferences, and follow contexts that arise from their role in the 
institution (courses, classes, school years, etc.). 

In this context, the concept of a ShaPLE (Shared Personal Learning Environment) 
appears. In the next section we will describe this emergent concept that comprises all 
the characteristics of the PLEs but aim to emphasize the SAPO Campus’ social shar-
ing and interactive dimension. 

 
 



3 Building Shared Personal Learning Environments with 
SAPO Campus 

The concept of a Shared Personal Learning Environment (ShaPLE) appears in order to 
promote SAPO Campus’ essential concepts like communication, sharing and open-
ness. With this concept, we intend to improve the involvement and motivation of the 
community members through the implementation of new sharing services allowing 
greater customization possibilities of their PLEs. 

As stated earlier, SC guiding principles are collaboration, participation, openness 
and sharing. However, a critical review of the platform functionalities allowed us to 
identify a major limitation in the practical implementation of these principles: a lack 
of an effective SC social openness to its users. 

This limitation portrays the main research question that led the ShaPLE concept to 
arise. To promote the use of PLEs and lifelong learning, it is essential to enhance the 
openness, sharing and social interaction in the SC platform. We think that in this way 
we could engage users and promote a greater involvement and participation, resulting 
from the need to develop a digital presence [19] and to create or sustain the interaction 
with other community members. 

Being an open learning platform, the SAPO Campus platform should not only al-
low its users to actively aggregate content and sources but also, and utmost, should al-
low its users to open and share their data and learning space with other community 
members. In this point of view, this platform should shift its main focus from the user 
to the broader community through an integration model that naturally blends personal 
and institutional profiles, content and services.  

This revised concept resulted in a new sharing and social layer that we are now 
able to add to the SAPO Campus platform. From our perspective, SAPO Campus 
should possess all the features of a PLE, but should also include mechanisms enhanc-
ing the sharing and communication between members of a community.  

Starting from the SAPO Campus’ basic principles, and assuming the use of a 
shared technological platform, we can add to the features associated with a PLE an in-
tegrated mechanism with some characteristics of content sharing which can be classi-
fied as: 

 
• Platform-driven: all user actions are anonymously and automatically analyzed 

by a mechanism similar to a recommendation engine. This mechanism will al-
low identifying and recommending content and users that might be relevant to 
other users, based on their usage profile. 

• User-driven: by adding a content classification mechanism (similar to a social 
bookmarking system), all users will be able to contribute with meta-
information about their shared resources, which empowers the platform-driven 
functions mentioned above. 

 
We believe that the development of these new functionalities will allow a major 

upgrade of SAPO Campus features, setting up new possibilities for users and estab-
lishing new ways of communication, interaction and sharing in an actual learning 
community. Its members will be able to not only be knowledgeable of the learning 
community dynamics but also to contribute to that dynamics becoming knowledge-
able agents of a participatory learning community [20]. We also believe that these two 
driven sources will simultaneous contribute to what we intend to be a powerful inte-



grated digital curation mechanism that will allow users to have a more relevant learn-
ing experience while using SAPO Campus technology. 

Thereafter, we will discuss the importance of these two systems for the educational 
context: on one hand, the social bookmarking as an user-driven mechanism to catego-
rize the content and, on the other hand, the recommendation engine as a platform-
driven mechanism that analyses users’ activity in order to recommend new content.  

3.1 The Development of an User-driven Engine for Content Classification and 
Sharing 

Social software applications can be viewed as pedagogical tools. As stated by Ander-
son (p.42), “the greatest affordance of the Web 2.0 for educational use is the profound 
and multifaceted increase in communication and interaction capability” [21]. In this 
context, users are not only consumers but also “co-creators” of information and 
knowledge [7]. 

Social Bookmarking Systems (SBS) are Web 2.0 tools that allow users to store, 
classify, organize, describe and share interesting links or resources [22]. 

According to Vuorikari (p.10) “social bookmarking is a Web-based service to 
share Internet bookmarks on websites and pages. Instead of saving the bookmarks or 
favorites to a local computer, the Web-based service is accessible from everywhere” 
[23].  

In this context, the allocation of keywords (tags) to the Web sites stored by the us-
ers allows the adoption of new ways to organize and classify the resources [24], and 
also the expression of different perspectives about that particular information and re-
source, because each tag works as a link to other contents which were classified in the 
same way by other users [25]. 

In educational contexts, some teachers have recognized the importance of social 
bookmarking in developing and improving some fundamental skills as research, anal-
ysis, evaluation, organization, communication, collaboration and sharing [26].  

These systems also allow the construction of a collective memory, because by as-
signing tags, users can freely manage the information and discuss better ways of using 
it [27], and encourage the collaborative work [22]. Additionally, according to a socio-
constructivist point of view, the assignment of tags enhances self-regulated learning, 
through the conscious involvement with PLE construction and subsequently, their own 
individuality as learner and as person [28].  

In addition to the aforementioned potential of social bookmarking tools in educa-
tional contexts, we foresee the integration of a user-driven engine of content classifi-
cation in the SAPO Campus platform as an opportunity to rethink user interaction on 
the web. Instead of building just one more tool for our users, we try to position it as a 
structured context for user action [29]. 

The main goal of the development and integration of this tool in the SAPO Cam-
pus platform is to enhance users’ participation in content curation based on meta-
information produced by the community. Besides, from our point of view, the integra-
tion of this content curation mechanism will encourage the users’ involvement in the 
construction of a common and relevant knowledge with meaning for each user. 

These mechanisms also have some weaknesses. One of the biggest problems lies 
on the subjectivity - each different user can add different tags (some of them could be 
very broad or restricted) related with the classification of the same content and/or in-
formation source.  

In order to mitigate this limitation, we’re developing a content classification en-



gine with three pre-defined (non-compulsory) tags indicating action goals and inten-
tions (Think & Learn; Watch & Listen and Laugh & Fun). With this model – far way 
from the conventional one based on the contents’ thematic – the user will be invited to 
think about what for and why it is important to store or share certain information 
source, promoting the development of their metacognitive and content curation skills. 

This type of interaction stays somehow in the middle between formal taxonomy 
strategies that are not suitable for informal spaces like social networks and folksono-
my strategies that have been declined in recent years because of the difficulty to get 
relevant information from it. 

Some users see social bookmarking as a mechanism that works like a forgotten ar-
chive of bookmarks. Adding new content implies from the users an explicit action, 
which, most of the times don’t bring them or the community any useful consequence. 
To avoid this eventual limitation, in the SAPO Campus platform the use of the social 
bookmarking mechanism could not be only explicit but also implicit, which means 
that the bookmarks are automatically extracted from the users’ sharing activity. 

We don’t intent to interfere with the user’s dynamics of sharing and interaction. 
Thus, tags are assigned in a voluntary basis and the links can be shared through states 
and comments (Fig. 5). 

 

Fig. 5. Sharing links on SAPO Campus 

All shared bookmarks are also available in a particular area of the user’s profile 
page (Fig. 6). In this area, the social bookmarking system assumes a more traditional 
version, where the user can access a general page of the link and, if it does not go 
against the privacy rules, to the users who shared and commented the same link. 

With the development of an integrated mechanism of content recommendation and 
classification we pretend to encourage the users’ true involvement with the platform, 
allowing the construction of meaningful personal learning environments for each user. 



 

Fig. 6. The area of all shared bookmarks 

3.2.  The Development of a Platform-driven Engine to Navigational Support 

The existence of a huge quantity of information, in combination with the dynamic and 
heterogeneous nature of the Web, makes information selection a hard task for the av-
erage user, who is usually overwhelmed by the quantity of information retrieved. In 
this context of information overload, personalized information access is becoming es-
sential [30]. 

In 1997, Resnick and Varian argued that recommendation systems could be useful 
because recommendations are necessary if users have to make choices without suffi-
cient knowledge about a certain thematic [31]. According to Adomavicius and Tuzhil-
in (2005) cit in Drachsler (2009), the general purpose of recommender systems (RS) is 
to pre-select information a user might be interested in [32].  

There are two main kinds of recommender systems: the collaborative recommend-
er systems and the content-based recommender systems [30]. The collaborative rec-
ommender systems aim at predicting appropriate items based on interaction data of 
many users within the community with similar interests [33]. If this method enhances 
the recommendation of items in any category (films, images, texts, etc.), the arrival of 
a new user or a new item represents a problem called “cold-start problem” [34].  

The content-based recommender systems are based on a single user's preferences. 
This technique aims to recommend items similar to the ones the user preferred in the 
past [32]. Within this approach, the “cold-start problem” may not happen so often but 
the over specialization problem could be hard to solve [30]. 

In order to reduce the “cold-start problem” in the SAPO Campus platform, each 
user starts in a relevant context – the school. In this setting the user will be able to, 
even in the beginning, easily receive relevant recommendations of people and content 
through the implemented collaborative techniques.   

Recommender systems learn about the user’s preferences and build a personal pro-
file for each user [35]. In this context, recommendations appear to be useful for em-
powering learners to set up their own learning environments [36]. The main features 



of recommender systems (collective responsibility, collective intelligence, user con-
trol, guidance and personalization) fit very well into socio-constructivist learning prin-
ciples. However, recommender systems should not be directly transformed from 
commercial to educational contexts, since they need adaptations with regard to learn-
ers as producers of data [37]. 

According to Mödritscher [36], from a learner perspective a recommender strategy 
for educational context could comprise these five entities: 

 
• Interactions   
• Media collections 
• Single documents for a specific situation 
• Peer learning or learning tools relevant for an activity 
• Points to communities: people sharing the same environment 

 
The navigational support created by recommender systems may help users to reduce 
time and costs involved in selecting suitable information. This will help learners in se-
lecting learning activities according to their individual needs [38]. 

In this context, these systems could offer guidance to the learner without limiting 
his freedom. This can be achieved through the mediation of the relationship between 
real and potential knowledge [39]. In a constantly changing learning, economic and 
social context, the need of lifelong learning is evident. With recommendations, users 
can find their own way, being self-regulated and responsible for their own learning 
process [40]. 

According to Mödritscher and his collaborators, recommendations are powerful 
tools in a PLE context as they provide the opportunity to: “retrieve relevant infor-
mation; find peers and/or tools and get suggestions and motivational support from in-
teraction with peers” [34]. 

Designing and establishing the interaction between a user and a recommender sys-
tem is challenging. The system needs to successfully adapt the user’s profile and pre-
sent him/her interesting items. For this to happen, the system criteria have to match 
the criteria that are relevant to the user [35].  

In this context, is not hard to understand that developing a recommender system is 
not simple and there are many variables to take into account. The cultural context of 
the user is one of them: one user might be interested in a particular musician but not in 
his/her musical style and the inverse could happen with other user. Thus, the predic-
tions made by these systems can lead to generalization or overspecialization issues 
[35]. 

The recommendation engines can adapt to the specific user’s needs, however such 
adaptivity could bring some challenges such as controllability, privacy and predicta-
bility [35]. According to Cramer and his colleagues, these systems take (semi)-
autonomous decisions on behalf of users, which may undermine the users’ need to 
control. Besides, this platform-driven engines use some data about the users, which for 
privacy reasons, may cause some users’ adverse reactions. 

In order to facilitate the system’s learning process and improve recommendations 
is important to gather users’ feedback [35]. For that reason, we are developing an in-
tegrated mechanism combining a recommendation engine (platform-driven) and a so-
cial bookmarking system (user-driven). With the user-driven system we will have the 
opportunity to involve the users in an integrated digital curation process that will al-
low them, on the one hand, to contribute and feed the recommendation engine, and, in 



the other hand, to have a more relevant learning experience while using SAPO Cam-
pus technology. We believe that with this integrated mechanism we will be able to 
surpass the aforementioned issues and promote the users’ control over the PLEs’ cus-
tomization process. 

The open source recommendation engine that we are using – easyrec2 – produces 
the information that feeds the two recommendation based functionalities that we actu-
ally have in SAPO Campus. One of them is the widget of relevant users (of the same 
institution or public users from other institutions), which is presented to all the users 
of the platform (right side of Fig. 7).  

 

 
 

Fig. 7. Widget of relevant users 
 
On the profile page, each user can access to a recommendation area that, initially, 

focuses on links and states (Fig. 8). For privacy issues, those contents can be presented 
without identifying the author of the recommended items.  

In SAPO Campus, the recommender system does not represent the core of the in-
teraction inside the platform. It works just like an additional element to support users’ 
navigation and interaction. It is our intention that the core of the interaction between 
users of the platform to be essentially supported through sharing and community in-
teraction. For that reason, we do not wanted to simply develop two disintegrated sys-
tems. Instead we tried to integrate the platform-driven engine with the user-driven sys-
tem in order to provide a meaningful and personal learning environment to each user 
allowing them to enrich their learning experiences. 
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Fig. 8. The user’s recommendation area 
 

4 Final Considerations and Future Work 

As we mentioned before, SAPO Campus is an institutionally supported Web 2.0 ser-
vices platform for use in educational contexts. The development of this platform arose 
from an R&D project, taking place in a research laboratory that joins University of 
Aveiro and SAPO – a leading IT company in Portugal – researchers and developers.  

Based on principles like openness, collaboration and communication, SAPO Cam-
pus tries to balance and compromise institutional concerns and responsibilities with an 
open, personal and social learning experience. 

The concept of Shared Personal Learning Environment (ShaPLE) appears in this 
context to promote the aforementioned SAPO Campus’ essential principles. With this 
concept, we intend to improve the engagement and motivation of the SAPO Campus’ 
users by reinforcing their participation in the platform. We are implementing an inte-
grated mechanism for content curation and sharing in order to launch an effective 
learner-based set of tools that supports contextual learning and also in order to pro-
mote an effective participation in this dynamic learning environment. This mechanism 
is two-folded including a recommender engine to support the users finding relevant 
people and content, and a content classification mechanism that will engage users as 
SAPO Campus’ content curators.   

We are aware of the potential and challenges that this integrated mechanism could 
bring to the SAPO Campus platform and users. In order to answer the users’ goals and 
needs, these systems need to be constantly refined.  

In this context, the adoption of an holistic approach seems appropriate, whereas the 
users might be involved in the developing and designing process. The first version of 
the aforementioned content curation mechanism will be tested soon by some users 
(teachers and students) in order to collect some relevant information and opinions 
about its strengths and weaknesses.  



As a practical result of this project, we hope to improve the engagement of SC’s 
users; understand the impact this new concept could have on the overall learning pro-
cess and experience; and produce valuable contributions to the development of new 
features in the field of personal learning environments, which would readily be made 
available to all institutions that will adopt the SC platform. 
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