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Abstract

This paper describes an approach that aims to promote active study and learning in a virtual collaborative learning environment, providing strategies, methods and resources that support effective student interaction in small Virtual Study and Learning Groups. From the theoretical point of view, we propose a design methodology of three layers (initiating, forming and performing) that sets the basis for the elaboration of a conceptual framework for understanding virtual collaborative study and learning, the determination of guidelines for modelling collaborative learning situations, and the development of models of cooperation from different perspectives. In particular, we examine the processes involved in virtual collaborative learning, especially why, when and how collaborative interaction mediates the intelligent construction, management and dissemination of knowledge. Due to the lack of a paradigm, there is no definitive approach yet to the design of sound virtual collaborative learning methodologies. To that end, our approach brings new expectations and requires changes in attitudes and reward structures for both the learners and the teachers, such as new roles, different pedagogic and learning methods, and technological and training supports that enable learners build up social structures, encourage learning and develop critical thinking skills.
From the empirical point of view, we evaluated our approach by applying it to a real situation, where more than 300 students used a virtual workspace to study and learn several subject matters from distance. There are several critical issues that concern the effectiveness of a design methodology and of the actual collaborative learning that takes place. One of these issues concerns the way learners develop the skills to exploit the technology and become active members of an online (as opposed to a traditional face-to-face) collaborative learning community; that is, to adapt a constructivist approach to learning, participate in joint activities, amplify their abilities to cope with different kinds of information, organise their knowledge, share it with others effectively, and satisfy their needs and objectives by participating in well-organised and coherent asynchronous discussions. It is only after a multi-dimensional development that we can really obtain more understanding about the dynamics of collaborative working modes in learning and instruction and thus develop better and more robust methodologies and models.

1.  Introduction

This paper discusses recent research in virtual collaborative study and learning from both a theoretical and empirical perspective. In particular, we describe an approach that aims to promote active learning in a virtual learning environment, which has been created by the Open University of Catalonia (http://campus.uoc.es). In fact, this environment constitutes a large and complex organisational virtual campus that provides an innovative pedagogic model for distance learning and teaching, where the communicative process is crucial. 

Supporting quality teaching and learning has been one of the critical issues in distance learning. In distance learning scenarios, one of the learners' critical problems is the feeling of isolation from other group members since they are only connected through their use of technology (Tiffin & Rajasingham 1995). This fact throws up several critical issues concerning the effectiveness of ‘virtual learning’. One of these issues concerns the way learners develop the skills to exploit the technology and become active members of an online (as opposed to a traditional face-to-face) learning community (Timms 1999). An important innovative educational application that influences both the curriculum and the teaching/learning processes is collaborative learning in virtual shared workspaces. 

To that end, in this context, we have conceptualised, planned and set up a networked learning structure providing those strategies, methods and resources that support effective student interaction in small groups. We call this setting Virtual Study and Learning Groups (VSLG) and we have implemented it via specific computer-supported collaborative learning (CSCL) technologies for different distance learning courses.

In fact, virtual study and learning groups constitute a methodological approach and tool that we use to support the study of a subject matter and to enhance the individual’s learning process. This is achieved by involving the students in appropriate collaborative learning activities. These activities are mainly realised through asynchronous communication in a shared virtual workspace, though synchronous interaction is also used in situations in which problematic issues need to be resolved or clarifications are required. 

Our involvement in this project has given rise to different methodological approaches and practices to networked collaborative learning, depending on several factors such as: the nature of the experience (the type of virtual collaborative learning activities), the individual and group objectives, assessment issues, the tutor and students roles and commitment level, and the technology used for the implementation of the different practices. In this paper, we describe three virtual collaborative practices: problem-based collaborative learning (CL), case-based CL and task-related CL.

In particular, we first describe the generic conceptual framework for virtual collaborative study and learning, which has been emerged from both a theoretical study and initial real practical educational experiences. Consequently, we proceed to a detailed description of the guidelines for modelling the above three collaborative learning situations, which leads to the development of approaches of cooperation from different perspectives. In this context, we concentrate more on exploring new ideas, concepts and methodological issues that arise from applying these approaches to different real situations. These new practices revealed new objectives and challenges that should be further elaborated and attained, and which are centred on examining critical issues that concern both the settings and the actual collaborative learning that takes place. On the one hand, the obtained results influence and enrich each one of the different individual collaborative learning practices; on the other hand, they set the basis for theoretically well-grounded development of CSCL practices and tools which can be adequately embedded in practical educational contexts.

2.  A generic conceptual framework for virtual collaborative study and learning

In this section, we describe the organisational structure of our generic conceptual framework for virtual collaborative study and learning that consists of three consecutive layers: initiating, forming and performing. This framework has been emerged from both a theoretical study and initial real practical educational experiences.  For this reason, we first describe the research method that summarises the results of the preliminary study and practices, and then we present the key design issues that concern the settings of the resulted framework.

2.1  Research method

The main goal of our research is to investigate how collaboration can facilitate and encourage learning and social interaction among distance learning students in a virtual learning environment.  On the one hand, traditional research on cooperative learning focuses on the questions how different group structures, labour division, and collective incentives can optimally improve speed and quantity of learning (Slavin 1995). On the other hand, the emerging research on CSCL involves the mutual engagement of participants in coordinated efforts to build new knowledge and to solve problems together (Dilenbourg et al., 1996). In fact, some recent research approaches examine the conditions under which effective collaborative knowledge building is achieved (Baker, et al., 1999). Yet the omission of social interaction in computer-based learning environments has been a particularly worrying problem (Baker 1985; Cuban 1986). Nowadays, however, this situation tends to change since recent research on CSCL is exploring the ways technology can facilitate social interaction (Lehtinen, et al., 1998).

Despite the growing practice around social learning both in research and in pedagogy, we are still rather ignorant about the processes involved in social learning, particularly, in virtual collaborative learning and shared knowledge building. In fact, we need theoretically well-grounded development of collaborative learning practices and tools that can be adequately embedded in a more global virtual educational environment. Although there exist a few well-developed pedagogical models for CSCL (Cognition and Technology Group at Vanderbilt U., 1997) and networked learning environments that support collaboration (Koenemann, et al., 1999), several aspects remain unclear. Thus, it is not still studied how different practices and networked learning environments can fit in different virtual learning community needs and cultures, and support social learning and different group structures and styles.

To face this challenge, we have designed, developed, analysed and evaluated authentic collaborative pedagogical practices within a virtual learning environment.  We followed a theory/model-based approach that consisted of first apprehending the problem with a “theorisation” of the application domain for understanding cooperative work and learning in a virtual environment. This initial model was based on the concept of communicative situations (Guitert et al., 1999). 

The next step of the approach consisted of running two parallel preliminary experiments in two distance education courses, called “Information Structure” and “Multimedia and Communication” (Guitert et al., 2000).  We consider that learning is not merely having access to information but a social process that helps students transform information into knowledge. Thus both experiments consisted in testing how our initial model could be used to extend the learning opportunities of the students into social opportunities by presenting the learning as a collaborative, that is, as a social process. Facilitating social interaction among students and between tutor and students in small virtual groups via the web, allowed collaborative construction of knowledge and reflective interaction that contributed to a deeper understanding and learning of the course contents.  

The first experience was based on the BSCW system (http://bscw.gmd.de/), a groupware tool that enables mainly asynchronous and secondarily synchronous collaboration over the Web. BSCW is a 'shared workspace' system which supports document upload, event notification, group management and much more (Bentley, et al., 1997). The second experience was realised using an extension of the university Virtual Campus with similar characteristics to BSCW.

The outcomes of this study shed light on several important aspects, such as the factors that influence virtual group formation, the characteristics of effective learning teams (identified during the group formation and learning processes), the group dynamics (communication, interaction, organisation and cohesion), and the students and tutor roles. In addition, we drew interesting insights about the management and building of shared knowledge, the software products that supported collaboration and the principles used for the individual and group assessment.

Given this context, we next describe the key design issues that concern the conceptualisation, planning and setting up of the generic conceptual collaborative learning structure that we call Virtual Study and Learning Groups (VSLG).

2.2  Virtual Study and Learning Groups: Key design elements

The organisational structure of our conceptual framework of VSLG is planned at three consecutive layers: initiating, forming and performing. This represents a generic approach since it can be arranged to support different collaborative learning situations and settings according to the specific way a learning group is organised (i.e., the nature of the experience, the individual and group objectives, assessment issues, the tutor and students roles and commitment level, and the technology used).

Next, we proceed to describe the key elements and factors that define each layer and delimit its overall purpose and structure.

· Initiating: set up a debate of a case about virtual study and learning groups
The realization of a case study constitutes the first action of our approach. Its main goal is to initiate the students into the new experience. To that end, a specific case is presented to them for asynchronous discussion in a shared virtual workspace. In fact, the purpose of the case study is multiple. First, to prepare the students to tackle with the next phase (group formation) better; group formation is considered a very important step in group work and learning. For this reason, students are engaged in a discussion to find out what kind of information they will need to know about their classmates. This fact can then facilitate them a lot in carrying out the group formation task effectively and thus create adequate groups. Second, to get an initial feeling and information, especially about the way their classmates think about group work and learning. Third, to become familiar with the technology used and get to know the various functionalities it offers. Finally, this discussion constitutes an initial, practical step towards the realization of a group activity through an exchange of opinions and ideas. This fact not only prepares the students but also motivates them further to be engaged in the real collaborative study and learning that will commence afterwards and makes them conscious of both the possible benefits and the problems that are intrinsic in virtual collaboration.

· Forming: arrange group formation
This phase is used to carry out the rather complex task of group formation and organisation as well as to establish an accepted group normative. For this reason it involves three main actions: introducing, negotiating and norming. Students first introduce themselves by presenting relevant information that their classmates could use to decide which are the most appropriate contacts that could result in possible candidate group members. Based on this introduction, an interaction between possible candidates begins in order to form a group. This involves negotiation that centres on the way candidate members wish to focus group study and learning. In fact, the formation of a learning group may be determined by the following key elements: the individual and group goals which are related to the type of learning activities to be realised; the cohesion level that is required by the group, that is, the commitment of its members (strong, occasional or weak) which specifies their involvement level (active, variable or passive) and responsibilities; the communication mode (synchronous, asynchronous) which determines how the basic interaction among the group members is going to be carried out; the number of participants who join the group; the appropriate combination of different technologies that provide comprehensive support to communication, interaction and realisation of the collaborative learning activities; and, finally, the members’ specific characteristics, beliefs, needs and desires.

After a process of acceptances or refusals of the different intentions, negotiation will finally result in an initial proposal of group formation, though not definite yet. To that end, in order to achieve a reliable and definite learning group that could undertake and work out the collaborative learning objectives under guarantee, an internal discussion begins between the members of each group. The purpose of this discussion is to reach an agreement about the definite group normative, that is, to determine the details of the working methodology and planning of the work, the organisation of the shared workspace, as well as the functioning and the structure of the group. In fact, the achievement of a consistent normative has to take into account several factors that affect collaboration such as: work paces, available time, temporal coincidence, level of student knowledge/expertise, the tutor’s involvement level and particular role, and the members’ specific roles and attitudes. Yet, this phase serves to refine attitudes and specify individual and group objectives as well as the type of responsibility and commitment taken at a much finer grade.

If the negotiation phase has been sincere and effective, establishment of an accepted normative can be an easy and fast process. Yet, this ultimate discussion gives a last chance for disagreements to arise, be detected and resolved; in case of serious conflicts, students still have the possibility to look for another group under construction that fits their characteristics better. In that case, even if a student has to search for a new group, the experience acquired serves him/her to find a more appropriate group faster. As a consequence, the negotiation and normative phases form a cyclic process, as shown in Figure 1.


Figure 1: The group formation process

Under these circumstances, different collaborative settings may be proposed and established for acting at the third layer, the performing layer.

· Performing: virtual study and learning groups realisation

After groups are formed and their normative is clearly specified, it is the right time for performing: group members can be engaged in a collaborative study and learning of a particular subject matter, using a specific CSCL technology for that purpose. The type of collaborative study and learning carried out by the students depends on the nature, the characteristics and the learning objectives of each subject matter.

For this reason, in the next section we are going to describe three different collaborative practices: problem-based CL, case-based CL and task-related CL that followed the generic conceptual framework described in this section. All the experiences contributed to enhance the general framework by exploring, deepening and giving rise to new ideas, concepts and methodological issues. This points to a theoretically well-grounded development of the performing layer by identifying and elaborating different typologies of virtual collaborative learning that could be applied to a broad class of learning situations. In other words, it sets the basis for the development of robust models of cooperation from different perspectives. 

3.  Developing and exploring different collaborative practices

The aim of this section is to describe three different collaborative practices and, most importantly, to propose and analyse innovative ways to cope with important issues in virtual collaborative learning. Doing so, we can improve both the current conceptual collaborative framework and the educational practices in which this is applied.

3.1  Problem-based collaborative learning

Our objective in this experience was to promote a new way of studying and learning the contents of the computer-science course, “Information Structure”, using the BSCW system to allow group work and learning over the web. 60 students participated in this experience, divided in 16 groups of 3 and 3 groups of 4 people. The main learning goal that this course required the students to achieve was the collaborative elaboration of a small project, which could demonstrate whether students had learned and assimilated correctly the theoretical concepts they studied. The problem was specifically designed to have more than one possible solution so that to raise several discussions among the group members and thus engage them in an active collaborative activity in order to take the best decisions.

However, such an effort to be successful demands new restructuring of the teaching-learning processes in order to better prepare and guide both the tutors and the learners for a productive participation in evolved networked learning communities in which collaboration forms an integrated part of the learning process.

In this collaborative practice we focused more on providing a methodological approach that aimed to give training supports to the students. This fostered active and fruitful participation in group work and learning and enabled learners to build up new knowledge through collaboration and to deepen their understanding of the subject matter. In fact, training students to learn to collaborate proved to be an important factor not only for enabling them to achieve their main learning objective (make the collaborative elaboration of the project true) but also for making them conscious that by collaborating and sharing their knowledge and worries with other people they can learn better and develop critical thinking skills.

To provide students the necessary training and scaffolding they need to learn to collaborate effectively in virtual shared workspaces, we led students through a guided process. This process, which took place in a time period of 15 weeks according to Table 1, involved the following methodological approach.    

	(individual/collaborative study)
	1 week

	Collaborative problem-solving
	2 weeks

	Individual problem-solving
	1 week

	(individual/collaborative study)
	1 week

	Collaborative problem-solving
	2 weeks

	Individual problem-solving
	1 week

	(individual/collaborative study)
	1 week

	Collaborative project resolution
	4 weeks

	A review collaborative problem-solving
	2 weeks


Table 1: Course planning based on collaborative learning activities

As shown in Table 1, students spend 4 weeks - besides the time spent (about 2 weeks) during the initiating and forming phases - collaborating to resolve two problems, before they start to work collaboratively to carry out the project. Each problem is associated with a learning goal that is related to theoretical concepts and notions of the subject matter to be studied.

Both collaborative learning activities are specifically designed so that they be well suited to collaborative formats and be naturally carried out by small virtual groups of 3 to 4 students. In addition, they are optional and therefore are not included in the assessment process. Nevertheless, the fact that groups have to achieve a specific collaborative learning objective sets up a context in which students have to collaborate with concrete rules and purposes. 

Though the elaboration of the collaborative problem-solving activities is optional, students are highly motivated to participate since the benefits they obtain from this experience are multiple. First, this initial level of application of VSLGs constitutes a real training for students, since students are given the chance to experience how a real collaborative problem-solving practice is realised in a virtual workspace. On the one hand, it increases positive attitude and promotes affective and social interactions among students. On the other hand, the fact that this is the first time they really collaborate together to solve a real problem constitutes a trial to check their capability to achieve effective collaboration and learning. In fact, it is during this phase when several problems about group functioning (disagreements, conflicts, cohesion loss, interaction problems), timing, work load or different learning styles may show up and thus challenge and set under questioning the group normative and learning objectives. Consequently, good functioning can consolidate the group; yet, even if the efficiency and effectiveness of the group is questioned, it is the right time when decisions and measures can be taken about modifying and improving the elements that cause the problems and thus achieve the state of a well-functioning group. Yet, this process can indicate the impossibility of a group’s continuity under its current form, so reconstructing of the ill-formed groups can also take place.

For this reason, in addition to self-training that student receive through their involvement in this preliminary collaborative setting (collaborative problem-solving), we consider that it is very important that students receive whatever instruction and scaffolding may need to prepare themselves for productive engagement in virtual collaborative learning activities. This training can range from general methodological instructions about group work and collaborative learning (i.e. help, direct and motivate the students to participate as well as clarify the objectives, expectations and different points of view related to the collaborative situation) to specific guidelines, orientations and strategies about how to elaborate a learning activity cooperatively, as well as technical support with regard to the tools used for implementing the experience. For example, show the students how to pay attention to and benefit from contributions of their group members, how to share and integrate the ideas of others, and how to handle disagreements constructively.

The second benefit obtained from the preliminary collaborative practice concerns learning itself. Through the collaborative resolution of the problem, students work and study together, interact and exchange ideas, doubts and knowledge; in other words, they develop a better way to learn the contents of the subject matter through active and critical construction of knowledge and reflexive discourse.
Finally, another important benefit concerns the evaluation policy and reward that students can obtain for being engaged in collaborative problem-solving activities. Though the two initial problem-solving activities were optional and no formal evaluation of the work was done for them, each learning activity was designed so that it be related and integrated with a subsequent individual one that formed part of the students’ assessment process. The shared knowledge-building and the development of critical thought and reflection about the learning process as this has been manifested during the collaborative realisation of a learning activity proved to be a crucial help when students resolved the related assignment individually. Moreover, students felt the same beneficial effect of their collaborative effort at the final exam of the subject matter.

At the end of the preliminary collaborative practice, we can say that the training support to virtual collaborative learning has been completed, and thus students are directed to begin the collaborative elaboration of a small project which is one of the main learning goals of the course and, certainly, forms part of the assessment process. In fact, this project constitutes a more complex practical problem whose purpose is to check whether students have assimilated the conceptual contents of the subject matter and are able to apply them in a real situation.

At this stage, the consolidation of well-functioning groups that resulted from the preliminary collaborative practice implies that the planning and realisation of the project in-group can be made under much better conditions other than if students had to start working together without having collaborated before. In fact, this task is not only important for the students’ learning process and assessment but also more difficult to achieve. For this reason, the better a group has achieved the collaborative learning objectives during the preliminary training phase, the more possibilities has for accomplishing the current learning objective.

Finally, the virtual study and learning group practice completes with the realization of a review collaborative learning activity. On the one hand, the problem to be resolved is specifically designed so that the students can go over and check out whether they have assimilated the main concepts of the subject matter, before they face the final exams. On the other hand, this learning situation constitutes a process of inquiry into the effectiveness and usefulness of virtual collaborative study and learning to everybody. This fact not only gives the students the opportunity to deepen their understanding of the principles of virtual collaborative learning and revise their learning strategies but also invites students to establish further successful collaboration networks for the rest of their studies and thus foster a strong feeing of pertaining to communities of learners.

3.2  Case-based collaborative learning

The purpose of this experience was to support and enhance distance learning of the interdisciplinary course “Applying information technology to business” based on case studies. Designing the course that way proved to be crucial for achieving the students’ learning objectives. There are several interesting ideas and issues that characterise this collaborative practice, which not only explores a new form of learning and teaching but also sets the basis for the development of a model of cooperation from a different perspective; yet, it forms an integrated part of our generic conceptual framework of virtual collaborative study and learning. We briefly present these issues below:

· Each virtual collaborative group is interdisciplinary since it consists of at least two computer science and two business administration students, which guarantees the groups’ interdisciplinarity.

· Groups have to work out a case study that simulates a real case in a business or organisation. The case study is designed so that students should not only apply their knowledge acquired from their respective field of studies but also search those pieces of knowledge that are missing in order to resolve the case. This fact implies an important exchange of information among the group members, which in turn requires a synchronous communication channel and a methodological guide that should direct students step by step on how to focus and realise the case.

· The technology used to carry out the experience is the Lotus Domino collaborative system, which was appreciated by the students since they had the opportunity to work with a market product.

· The methodological approach to the collaborative resolution of the case consists on providing a guide with a set of target goals that students should achieve sequentially. Every target goal consists of: a number of objectives to be accomplished, the guidelines to carry it out, some learning activities which aim to help students to cope with the case resolution, and finally, some relevant exercises to be resolved. The way this scenario is structured and carried out offers the students a substantial training support as how to collaborate to achieve the set of learning target goals, whereby it also provides them with some help documents. These documents introduce students to the notion of group work and its requirements, provide them a guide to group formation as well as guidelines on how to make the most of the collaborative system used. By accomplishing the ultimate target goal, the groups reach at the final resolution of the proposed case. Finally, this collaborative case study scenario offers an environment for exploring, articulating, building and structuring knowledge through exploration of complementary reading and article references, books or web documents, and decision taking based on argumentation.

· Tutor role: In this collaborative scenario, the tutor constitutes an important figure since he/she plays a guiding, supporting and evaluating role in the learning process. In particular, the tutor follows the evolution of the case study day by day, guiding how to debate and develop the case, offering cognitive support (clarifying doubts, giving ideas and recommendations), motivating (stimulating creativity, and encouraging both independent thinking and its role and contribution to group work), and assessing both the individual learner and the group as a whole.

· Students roles: The current experience showed that in order to promote more effective collaboration and learning during the resolution of the case study, it is important to establish, on the one hand, a set of clear roles and tasks to be performed by the group members and, on the other hand, criteria for distributing these roles and tasks among the group members. This fact showed to facilitate more fluid communication and more effective synchronisation among group members, while it allowed a better coordination of the group work. This resulted to more efficient debates and faster and more flexible decision taking.

· Finally, the experience raised assessment issues as to how to evaluate the case resolution and students’ learning, since there was no final exam. This fact led to an assessment model that was based on evaluating the daily participation of students in collaborative activities and the way they learned from it. In other words, assessment was centred on concepts that concern: the students’ capability to build new knowledge that is missing and is necessary to resolve the case; the students’ skills to combine knowledge and techniques to resolve the case; and, the students’ attitude and skills in collaborating in virtual groups.

3.3 Task-related collaborative learning

The main objective of this educational practice is to improve the students’ study conditions of the course Multimedia and Communication (MiC) by prompting them to collaborate in order to achieve the course learning objectives.  MiC is a specific, transversal and compulsory course to any student that joins the university. It offers a double value to the students, since it reflects on Information and Communication technologies while it promotes those strategies and tools that students need to study in the virtual campus. This is fundamental for searching, organising, sharing and communicating information. 

Students are encouraged to form groups and collaborate so that they help each other in the resolution of the inherent difficulties of the practical tasks they have to realise. Collaborative learning in this scenario depends on the following characteristics of the students:

· Students have just entered the university, so the Virtual Campus is new to them. 

· They do not know the implications of studying in a virtual environment, nor how to use its resources.

· They have probably never met before. Consequently, their interaction and collaboration level can be quite low.

· Students not only lack strategies for working virtually, but also show a reserved attitude towards helping others carry out a task.

In MiC, students use a version of the Virtual Campus that allows group work. For information exchange purposes, students have access to two spaces called Forum and Debate. They also use a workspace where to send and download files and a link to a web page that can be modified as their work progresses. This web page can also be used as a tool to link the workspace files and organise information. 

In this practice, VSLGs are designed to support the achievement of a sequence of related tasks. Students have to accomplish five related tasks in order to pass the course. Although these tasks can be realised, submitted and evaluated by the tutor individually, the VSLG constitutes a means that gives students the option to collaborate and provide each other the necessary cognitive, social and motivational support to overcome the difficulties that may arise from the resolution of these tasks. In other words, students do not have to achieve a functional group goal, but to help each other to reach their individual goals related to the subject matter. Helping each other to study and realise the required tasks not only promotes social interaction but also establishes strong relationships that consolidate them as a virtual study and learning group for the rest of their studies.

As a consequence, there is no evaluation of the group work itself. The group self-manages and creates its own dynamics, whereby the tutor’s role is limited to provide any cognitive assistance needed and to monitor the group dynamics. He/she doesn’t propose any concrete collaborative learning activities.

In this practice, the procedure followed to initiate a VSLG is the following:

· Creation of groups:

The tutor invites students to collaborate in a face-to-face meeting, and also in the teacher virtual board. For creating groups, students just introduce themselves using the virtual forum and no concrete study activity is suggested. Students exchange information and describe their proposals in the Forum. Once a group is created, one of its members informs the tutor.

· Cohesion and development of the group:

The tutor provides strategies, clarifies the working conditions and promotes feedback. During that phase, students should:

· Share experiences, create a common culture, develop common rules and construct frameworks in which they are going to create a new reality. In this context, students should develop the adequate dynamics that reinforce interaction among group members.

· Strengthen group cohesion as a factor to increase internal solidarity and decrease tensions and problems among group members.

4.  Conclusions 

At this stage of research, our approach to networked collaborative learning aimed to support and promote effective and efficient learning in three distance education courses. Apparently, the virtual study and learning groups (VSLGs), which were designed and developed in these experiences, constitute a very important shift from self-studying and learning of a conventional distance education system. Yet their integration to virtual universities/learning environments contributes to extend the options and possibilities of virtual classroom forums (where the whole class can interact and share information asynchronously). Indeed, the current pedagogical practices, developed and performed in our virtual campus, indicate that there is often much to be gained by arranging for distance students to collaborate in small virtual groups to achieve a common goal than just offering them a virtual shared space for the whole class. On the one hand, this new form of studying and learning suggests new expectations and benefits for both the students and tutors involved. On the other hand, it is only after a multi-dimensional development of collaborative practices that we can really obtain more understanding about the dynamics of collaborative working modes in learning and instruction and thus develop better learning environments. 
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