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Abstract

Most of the existing systems for collaborative learning are designed for remote situations, employing the traditional client-server model where the server coordinates the cooperation among remote users. Among the important features, remote systems is providing  team awareness, workspace awareness, collaboration process awareness  that have different scope in a co-located scenario. Users  can "appropriate" these systems by using them in the face-to-face (f2f) situations, but a different design for addressing co-location is needed. The aim of this paper is to present the technological and design issues for a Co-located Collaborative Learning System (CoCoLeS).

Our studies in this field  are within the LEAD project, whose aims are to develop, implement and evaluate conceptual models, pratical scenarios and associated network-computing technologies for effective face-toface problem solving discussion (LEAD). On the basis of the inputs provided us by the pedagogical partners, we analyze the differences between remote and co-located systems and address the open questions specific to CoCoLeS design. The first and main difference between a remote and a CoCoLeS is the distance and remote systems employs a lot of effort, resources, design issues to fill up the  distance  between the users, a non-existing problem in f2f.

Technologically, Local Area Networks dictate stringent requirements on management and ask for smooth service discovery and effective and stable connections. Functionalities that are influenced by the co-location are awareness, meta-task communication, teacher's role, control and design of the phases while different tools, i.e.,  co-located tools can be fruitful i.e. tools where contributions are physically located by relating the screen of each learner to others' screens.

Extended Abstract

Aims of the paper

Most of the existing systems for collaborative learning (a survey is presented in  Lonchamp, 2006) are designed for remote situations, employing the traditional client-server model where the server coordinates the cooperation among remote users. Among the important features, remote systems is providing  team awareness, workspace awareness, collaboration process awareness (Gutwin, 2002, Leinonen 2005) that have different scope in a co-located scenario (Olson, 2000). Users  can appropriate (Overdjik, 2006) these systems by using them in the face-to-face (f2f) situations, but a different design for addressing co-location is needed. This paper reports some of the preliminary technical analysis in a research project of the VI Framework European Union funded project, “LEAD”: Technology-enhanced Learned and Problem-solving Discussions: Networked Learning Environment in the Classroom''.  Within the LEAD project we are developing a Co-located Collaborative Learning System named CoFFEE (Cooperative Face2Face Educational Environment),  aiming to provide networking computing support for collaborative learning within the classroom context. Guided by the experience in the LEAD project,  the aim of this paper is to present the technological and design issues in realizing  a Co-located Collaborative Learning System (CoCoLeS). In collaboration with the pedagogical partner we analyze the differences between remote and co-located interactions (Olson, 2000) and address the open questions specific to CoCoLeS design in order to implement a system (with several tools) explicitly intended for the f2f scenario. 
Design specifications and technological issues for a CoCoLeS 

Obviously, distance is the first and main difference between a remote and a Co-located Collaborative Learning system. The remote systems employs a lot of effort, resources, design issues to fill up the  distance  between the users, a non-existing problem in f2f.

About technology, a CoCoLes is designed for f2f collaboration and uses Local Area Networks (LANs); it simplifies the installation, configuration and management of the system. Zero-time configuration is always an important feature, but it is even more important in any learning environment, where needed skills are often not easily available. Not being based on geographical networks, management for CoCoLes is greatly simplified avoiding problems due to security policies. On a LAN, system can safely use multicast protocols that allow smooth service discovery (almost) without user intervention. Also, systems can rely on reliability, stable/high bandwidth and low latency that impact on the efficiency of the design. 
A special attention must be paid to Wireless Local Area Networks (WLAN): they allows the same Zero-time configuration, but can rise reliability and stability troubles. A CoCoLeS should take into account if the expected usage scenarios  ground on Wireless LAN, to implement some specific mechanism to provide connection fault tolerance. Different solutions can be obtained by leveraging on different levels of the ISO-OSI network model: acting on level 5 (Session) would provide transparent reliability for WiFi unstable connections, but probably, level 7 (Application) mechanisms must be deployed as well by following the wellknown end-to-end principle.
About functionalities, at first sight CoCoLeSs look does not different much from their remote counterparts (they should provide at least awareness and communication tools, see Lonchamp 2006, Dimitracopoulou 2005, Gutwin 2002), but the co-location affects also the effectiveness of some functionalities: 

· Awareness. Remote systems aim at a virtual co-location by enhancing the users' awareness with computer-mediated communication; in a f2f setting, awareness tools and the unstructured communications tools may be (partially) unnecessary (because of verbal/nonverbal communication availability). 

Then, some interesting pedagogical/technical questions arise: which functionalities of the remote systems are less useful (or useless completely) in a f2f situation? Which functionalities can be excluded and which can be reduced? As an example, plain presence awareness seems useless in a f2f situation, but it can help to identify groups participants or to recognize the activity users are involved. Early feedbacks from pedagogical partner suggest that the tool providing presence awareness could be minimized, so that it can provide information about groups composition on demand, without cognitive overloading. 
· Meta-task communication. A CoCoLeS should provide tools for short-term, focused, interactions between learners and teacher. For example, the "call the teacher over" function improves teacher scaffolding learners' groups activities. Similarly, a "We have finished!" button improves the teacher management of the phases too, allowing the students to communicate they have finished a work and providing, so, a wider view on the students abilities and difficulties of completing a work. The f2f still requires, unstructured private student-to-student or teacher-to-student communication channels, since the privacy could encourage the contributions of the students with major difficulties to interact with other students and/or with the teacher. 

· Teacher's role. Since the teacher can be physically present and can perceive and guide the learning process, a CoCoLeS should allow the convenient alternation of computer-mediated collaboration phases and f2f collaboration phases. Then, a CoCoLeS should support the teacher in the planning and management of the lesson, allowing to work in phases (Lonchamp 2006). In general terms, the lesson planning is done in advance, producing a model that will drive the collaborative session. On the other hand, a CoCoLes should also be enough flexible to modify the structure of a lesson on the fly, for example adding new phases. This flexibility is important to avoid to over-script the collaborative process.  
· Control and design. Being f2f, a specific support is needed for the "freeze": stopping any computer mediated activity to go in a f2f phase. Furthermore, the system should support the selective freeze of learners to provide the teacher a full floor control. Such functionality can be used for example to choose a spokesperson in each group, to stimulate the communication and collaboration within the group. We are, of course, aware of the existence of strong pedagogical implications of such teacher-centered feature and the debate among the pedagogical partners will strongly  affect our design. 
Moreover, the system should  support the teacher providing information about the collaborative learning pedagogical models and providing some model (customizable, of course) of work in phases. Alternating the f2f collaborative phases and  computer mediated collaborative phases allows to keep the f2f collaboration pedagogical features and to achieve the reviewability and revisibility of the computer mediated phases. 

· Co-located Tools. With the co-location of the learners, one can (literally) place space into tools design. For example, by providing a map of the room, explicit signs of activity, collaboration, etc. can be referred to their physical position. In the tool, for example, contributions to a shared workspace coming from a student appear on the screen from the same direction where the contributor is physically placed. Of course, in this case, tracing the physical positioning of the contributions can become interesting.
The previous functionalities and requirements come out from preliminary study of requirements for a CoCoLes. However, co-located learning settings can have several different needs, due to different aims and different pedagogical scenarios.  So, a fundamental requirement for a CoCoLeS  is the versatility:  as a matter of fact, versatility is important for all CSCW systems, but it is crucial for F2F learning, because there are a lot of different possible scenarios of F2F learning, so it becomes essential having a very general framework to address the general face to face situation and many integrated tools to provide different collaboration functionalities. Early feedbacks from the pedagogical partners of the LEAD project suggest that the high configurability is a “must” for a CoCoLeS to address not only different settings due to different aims and scenarios, but also to address different pedagogical practices in different countries. As matter of fact, the pedagogical scenarios can be different in different countries and can need different configurations both as general configuration of the application (like the size of the window application, or the possibility to resize the window) and as specific tools configurations. For example, about the tools configurations, still under discussion among the pedagogical partner is the possibility for the learner to change or not the notation type of the contributions in a second moment respect to the contribution creation. From a technical point of view, the system should be adaptable (i.e. configurable for) to the different usage scenarios. Moreover, the system could provide nationalised default configurations reflecting the different pedagogical motivations of different countries. 
 On the other hand, to be effective, a CoCoLes must be simple to use, because it is a mean for the collaboration and should not overload the users requiring engagement to use the mean instead of letting the users free to collaborate.  Therefore, an issue in designing a CoCoLeS is to get the best trade-off between the versatility and the usability. In general, the design will be careful to achieve generality with simplicity and usability in all the contexts, by separating, for example, (potentially complex) configuration by the (simpler) execution, as well as providing a consistent hierarchy of complexity in the level of configuration that is needed.
In this paper we present the early studies and technical considerations within the LEAD project.  In LEAD, we are working in tight cooperation with the pedagogical partners, who are collecting and analyzing the data our considerations are based on. Our collaboration within the Lead project is leading to the design and implementation of a system for f2f collaboration named CoFFEE that will be analyzed and tested by the pedagogical partners for further refinement and adjustment. 
CoFFEE is constituted of Session Player (teacher application) and Session Client (learners application), that are the applications supporting the collaborative process in the classroom; the collaborative process is driven through a session in several phases.  To configure the collaborative session, CoFFEE provides the Session Designer, that allow to define a sequence of phases and for each phase allows to define the set of desired tools and their configurations. So, CoFFEE provides versatility through the possibility of configuring tools in the Session Designer and the possibility to configure some general configuration of the application in a properties file.. On the other hand, keeping separated the Session Designer from the SessionPlayer and SessionClient make their execution simple.
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