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Students learning effectively in groups encourage each other to ask questions, explain and justify their opinions, 
articulate their reasoning, and elaborate and reflect upon their knowledge, and computer tools can help them 
producing these kind of collaborative learning situations. In this sense, we have developed several tools to 
support the collaborative learning-process for the Computer Architecture's subject in Computers Science 
Engineering. This paper present an intelligent tool called SIENA, composed by the open student model, a 
student conceptual map with multimedia learning nodes (MLN) and Bayesian tests. 
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1. INTRODUCTION  

In Computer Support Collaborative Learning (CSCL) there are several interaction 
computer models that give us the functional descriptions and help us in the 
understanding, explanation and prediction of the behavior group patrons and to support 
the learning-process in group (Soller2004). These models can help us to structure the 
environment where the collaboration is carried out, and to regulate the interactions 
among students during the learning activities. By the other hand, the graphic visualization 
systems of student’s actions and contributions can increase the awareness of their actions 
(Ogata2000).  

Our problem in the area of Educational Data Mining is the definition of a model of 
collaboration to incorporate in the system SIENA several processes that allows the 
intelligent evaluation of knowledge building socially using conceptual maps with MLN.  
One of the most important aspects in evaluating the process of collaboration is defining 
the criteria for evaluating such process. An improvement in the collaboration process 
should bring about the development of end products of higher quality. In order to 
improve the process of collaboration it is first necessary to evaluate this process with a 
certain degree of accuracy so that different learning processes taken on by different group 
of learners can be contrasted. Based on this premise, our proposal includes aspects of the 
design of the collaborative activities, as well as of the evaluating and monitoring of the 
collaborative process. In defining the activities, it is necessary to specify the group of 
people that will make up the group, the required a conditions of collaboration, the nature 
of the activity, the type, and the mechanisms that provide positive interdependence and 
coordination. Similarly, through the evaluation of the collaboration process, certain 
weaknesses of the groups can be determined, and thus, supportive mechanisms and 
feedback can be provided to them. Through a continuous evaluation and monitoring 
process, the initial conditions can be re-defined, changing certain activities in order to 
achieve an environment of greater participation and interaction among the members of 
the group, which can have a positive effect on the collaboration mechanisms. 

2. SIENA: INTELLIGENT EVALUATION TOOL THROUGH AUDIOVISUAL 
CONCEPTUAL MAPS

Researches on collaboration mode shows new trends in the creation of CSCL tools about 
the social building of knowledge (Fesakis2004; Martínez-Mones2004), SIENA try to 
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solve the problem related with the information flow into an collaborative environment of 
knowledge-build and, through the progressive questioning, allows students more aware of 
the nature of the process of constructing their own knowledge (Jemann2004). More 
specifically, it is a web-based application used for two purposes, one is to assess the 
existing abilities and knowledge of a student and the other is to serve as tool which aids 
self-study and self-evaluation with its main purpose being to support student focused 
learning (significant learning). In the process of creation of SIENA, both students in 
collaboration with teachers, were involved in the creation of content and test questions 
for each of the themes of the Computer Architecture course, providing content to each 
node of the concept map. The construction and validation of the volume of questions has 
been a process carried out during three academic years. In the case of the Computer 
Architecture conceptual map, it consists of 15 nodes and has about 1500 questions. 
Moreover, we have integrated into the map MLN using the audiovisual format of 
ULLMedia (González2010). These nodes are created by the teacher. Each MLN is an 
audiovisual piece of 5-10 minutes about a concept of the map. Moreover, the MLN has a 
structure of learning object following the IMS LOM standard, thus, can be reutilized in 
other contexts.  
This web-tool use of adaptive tests based on Bayesian networks is developed in Ruby on 
Rails and employs concept maps in XML format (Moreno2009).  
In the knowledge Bayesian estimation we are going to include several collaboration 
factors to model the social building knowledge (Avouris, 2004). The estimated social 
knowledge will be the base to build an adequate automatic feedback. 

REFERENCES 

NIKOLAOS AVOURIS , MELETIS MARGARITIS , VASSILIS KOMIS (2004). Modelling interaction during small-
group synchronous problem-solving activities: the Synergo approach.  Proceedings of 2nd International 
Workshop on Designing Computational Models of Collaborative Learning Interaction, ITS2004, 7th 
Conference on Intelligent Tutoring Systems, Maceio, Brasil, September 2004. 

FESAKIS, G., PETROU, A., AND DIMITRACOPOULOU, A. 2004. Collaboration Activity Function: An interaction 
analysis tool for Computer Supported Collaborative Learning activities. Proceedings of the 4th IEEE 
International Conference on Advanced Learning Technologies (ICALT 2004), 196-200. 

JERMANN, P. 2004. Computer Support for Interaction Regulation in Collaborative Problem-Solving. Doctoral 
Dissertation, University of Geneva. 

MORENO L., GONZÁLEZ E.J., GONZÁLEZ C.S., AND PIÑEIRO J.D.. 2009. "Towards a Support for Autonomous 
Learning Process" . Distributed Computing, Artificial Intelligence, Bioinformatics, Soft Computing, and 
Ambient Assisted Living, 10th International Work-Conference on Artificial Neural Networks, IWANN 
2009 Workshops, Salamanca, Spain, June 10-12, 2009. Proceedings, Part II. Lecture Notes in Computer 
Science 5518. 582-585,2009 Editorial: Springer 

MARTÍNEZ-MONÉS, A., GUERRERO, L., AND COLLAZOS, C. 2004. A model and a pattern for the collection of 
collaborative action in CSCL systems. In J. Mostow, & P. Tedesco (Eds.) Designing Computational Models 
of Collaborative Learning Interaction, workshop at. ITS 2004 (pp. 31-36). Maceió, Brazil. 

SOLLER, A. 2004. Computational Modeling and Analysis of Knowledge Sharing in Collaborative Distance 
Learning. User Modeling and User-Adapted Interaction: The Journal of Personalization Research, 14 (4), 
351-381. 

GONZÁLEZ, C-S., CABRERA D., BARROSO A. AND LÓPEZ D. 2010. ULLMedia: Sistema PDP de Contenidos 
Multimedia de la Universidad de La Laguna. In Actas de los Talleres de las Jornadas de Ingeniería del 
Software y Bases de Datos, Vol. 4, Nº3. 

IMS LOM: Learning Resource Metadata specification v1.1.2. http://www.imsglobal.org/metadata . 
OGATA, H., MATSUURA, K., AND YANO, Y. 2000. Active Knowledge Awareness Map: Visualizing learners 

activities in a Web based CSCL environment. International Workshop on New Technologies in 
Collaborative Learning, Tokushima, Japan. 


