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Abstract
This article gives an account of an experience in the use of Information and Communication Technologies as an aid for the implementation of a Network-Aided Education model, an approach to hybrid learning, within a graduate level program in Engineering and Architecture Design, in Federal University of Juiz de Fora - Brazil. The Network-Aided Education model aims to overcome some of the limitations of traditional Distance Education by recognizing the importance of the instructor's presence during the student's learning process, the student's relationship with the educational institution environment and its infrastructure, and the importance of sharing essential aspects of student life inside a social structure, not reducible to digital format. Some theoretical concepts that serve as a basis for this model of hybrid education are discussed along with methodological considerations for the implementation of a course with inherent quality standards. In this sense, this article emphasizes that the most important focus for Distance Education continues to be Education itself and not the way in which it is transmitted, shifting thus the focus from distance toward the network concept. Finally, an outline of the virtual environment is presented to illustrate the implementation of the Network-Aided Education model.
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1. Introduction 
The concept of Distance Learning is not recent; indeed, students have participated in distance studies for some time, in the form of correspondence courses (printed or audio-visual material) and courses followed by way of radio or television. Distance Education was developed to bring education to students who were unable to go to knowledge diffusion centers such as universities and research centers. There are many examples of successful Distance Education courses.

The current demand for higher education is encouraging many brazilian institutions to promote Distance Education courses. However, within discussions about Distance Education, there is great concern about its effectiveness, mainly because of its massive and impersonal nature. Similarly, the processes of teaching, learning and evaluation of students under this type of model is still an open question in Brazil. In this sense, traditional education is more reliable, since it allows verifying in loco whether the objectives of the learning process have been reached or not.

2. Objectives

This article describes a model of a hybrid alternative to both distance and traditional education that aims to efficiently balance the need for course participants to become independent learners while providing the necessary credibility to the process of evaluating student learning. The model was implemented within a graduate level program in Engineering and Architecture Design, in UFJF by means of a virtual environment, entitled DEPEA, Portuguese abbreviation for “Strategic Development of Design in Engineering and Architecture”.

Some theoretical concepts that serve as a basis for this model of hybrid education are discussed along with methodological considerations for the implementation of a course with inherent quality standards. An outline of the virtual environment of DEPEA program is presented to illustrate the implementation of the Network-Aided Education model presented here. Finally, a critical evaluation of the experience is presented.

3. Scope of Work

The model presented in this article is based on contributions from a broad range of disciplines, including psychology, computer sciences, anthropology, linguistics, epistemology and sociology. This allows each problem to be addressed from a very wide perspective with great conceptual richness, including different points of view; the challenge, therefore, is to find a common ground to describe and discuss a problem under study.

4. Methodological Background

4.1 Theoretical Framework

We adopt the socio-constructivist pedagogic perspective, which today embraces several related schools of thought. These perspectives on teaching and learning consider social and cultural aspects of the student's environment to be central to the learning process. According to socio-constructivism human behavior in real learning situations is not purely individual. Participants think together and act with the help of cognitive tools produced by their culture (Salomon, 1993) and cognitions are situated and distributed so that they cannot be considered out of context nor as exclusive products of individual minds (Resnick, 1991). From a socio-constructivist perspective, learning occurs through the interaction of individuals with their environment. It is a process that seeks to integrate new experiences with previous knowledge by the use of material and symbolic means supplied by their cultural environment.

Among the thinkers of the socio-constructivist perspective are Vigotsky with his socio-cultural theory (Vigotsky, 1987; Vigotsky, 1988) and his followers (van der Veer and Valsiner, 1991; Wertsch, 1988), as well as the socially oriented constructivism (Steffe and Galley, 1995; Doise and Mugny, 1984) and the theories of situated cognition (Lave and Wenger, 1991).

According to the socio-constructivist perspective, the role of language and linguistic interactions is essential for learning. Vigotsky states: “the formation of concepts is the result of complex activity, in which all intellectual functions participate. However, this process cannot be reduced only to attention, association, image formation, or inference. All these are indispensable but insufficient without the use of signs, or words, as a means of conducting our mental operations, controlling its course and orienting them towards the solution of problems we face” (Vigotsky, 1987). According to Vigotsky, the meaning of a word transforms itself in parallel with the individual’s development; evolving because it integrates new senses and connotations. Concept development, therefore, is not immediate but gradual for each individual. Word meanings evolve gradually over time. This conceptual development takes place inside a network of linguistic interactions among participants of a given learning situation as participants negotiate a common meaning.

The socio-constructivist perspective offers three important ideas for the role of the instructor. First, students should not aim to discover answers to their problems alone. Instead, learning is the result of inter-personal activity. Second, the perspective acknowledges the existence of individual differences between students in solidifying particular concepts. In this sense, the instructor is a more experienced participant of a learning group who brings a particular history to the interaction. Third, school learning leads to what is broadly referred to as appropriation of knowledge. 

All this demands constant planning of significant experiences, those capable of responding to the necessities and interests of students. Unlike learning experiments designed for helping students acquire pre-specified content, significant experiences are student-centered activities in which students attribute their own meanings to what they learn. These meanings are important though they may not articulate concepts at the level of scientific tradition (Bicudo and Espósito, 1997).

The instructor's role in the socio-constructivist perspective differs from the instructor's role in traditional pedagogy. He is no longer the center of a teaching process. Instead, he is mediating agent in the learning process, proposing problems to students and helping them to solve those situations, facilitating the negotiation of shared meanings. The instructor is not the only person to help students. In some situations the most advanced students may help their less advanced colleagues. To reinforce this process, a dialogue should constantly permeate the learning work.

The term “cognitive tool” has been widely used in the educational literature in reference to the different roles that computers could assume in the teaching and learning process. However, according to Jonassen (Jonassen, 1997), the term refers to technologies, tangible or not, that increase the cognitive power of human being when thinking, solving problems and during learning. Cognitive tools include formalisms that facilitate thinking about ideas. According to Derry and Dawkes, Vigotsky’s notion of a cognitive tool is that of any object provided by the learning environment, which allows students to incorporate new methods or symbols to support their problem solving (Derry and Dawkes, 1993).

Pierre Lévy’s contributions concerning on the role of knowledge networks (Lévy, 1999) are highly regarded in the field. Lévy regards social subjects, including computers, as part of a network in a universe that is in constant self-organization. This social network uses open systems where individual cognitive characteristics are respected through the adoption of open, dynamic and negotiated curricula, as well as technological support based on computer networks.

4.2 The experience of the DEPEA program

The DEPEA program was designed for the hybrid modality, with activities done in class and with activities done at home through Internet. DEPEA is a graduate program for students who have degrees in engineering, architecture, and other design professions who are interested in studying new design technologies and collaborative design processes.

The objectives of the DEPEA program can be synthesized as:

· To enable students to understand the implications of using technology as an aid to design;

· To educate professionals capable of dealing with uncertainties and pressures of current problems, using interdisciplinary knowledge in a strategic way;

· To stimulate students to articulate their own perspectives and to make immediate decisions about open questions in their professional daily life;

· To enable students to understand teamwork, to be able to distribute roles, propose tasks and solutions, to control deadlines, to self-evaluate and to evaluate team results.

In order to achieve these objectives, the DEPEA program has a complete pedagogic plan, based on the theoretical framework presented before, in which new technology concepts are harmoniously integrated with the educational proposal without forgetting quality standards. Among the new ideas for use of technology in education, Network-Aided Education stands out for its compatibility with the social-constructivism pedagogical perspective on which the DEPEA program is based.

Collaborative work is the essential premise of the DEPEA program. There are both individual and group assignments, in which the intensive use of computer networking is required for development of pedagogic activities. By using remote access - from home or elsewhere - to the virtual environment of DEPEA and printed materials (book/CD-ROM), students complete activities such as formulating questions, sending assignment results, and so on.

4.3 The Virtual Environment of DEPEA

The virtual environment of DEPEA is an information system, based on Lotus Notes© platform, designed and implemented to support both synchronous and non-synchronous interaction among students, instructors, and support personnel. It has mechanisms for accessing pedagogic contents, activity notebook, e-mail, Internet, an interactive channel, meeting and conference remote rooms, and a collaborative notebook for each student.

The activity notebook works as a student activity agenda (explaining what they must do and when) and shows their achievement in each of the knowledge modulus. Students can communicate with their instructors, either by means of e-mail or using the interactive channel for directed questions, communication with other DEPEA participants. The distance-learning activities include asynchronous activities such as Structured Discussions and Virtual Classrooms, and synchronous activities including Coordinated Chats and Virtual Study Classrooms.

Among the facilities offered by the virtual environment of DEPEA, the “Collaborative Notebook” stands out as an innovative application that allows integrating several facilities that characterize academic work together with other common resources, such as electronic mail and Internet browser. The basic unit of the “Collaborative Notebook” is the “Annotation”, a document that resembles a sheet of a traditional notebook. Annotations are used for storing any kind of information, ranging from simple texts until entire files attached to an Annotation. They are identified by means of a title and additional information on who and when created them and who was the last editor. They also have interface elements to facilitate the visualization of documents and perform common procedures, such as inserting images, texts, files and even other annotations.

The Collaborative Notebook offers mechanisms for searching information inside all the user collaborative notebooks registered in the server. In this sense, annotations can assume different characteristics in terms of access: they can become private documents (accessible only to the owner), or a public documents (accessible to all the users), or public documents accessible through the web, without necessity of any formality of publication of pages in the Internet.

4.4 Courseware, Evaluation and Quality

The pedagogic courseware of DEPEA is developed by instructors and is subjected to a quality certification process outlined in the course management plan. The plan includes components such as: pedagogic revision and certification; linear, programmatic, conceptual and hypertext organization; distribution at the beginning of each course (under printed and/or CD-ROM format); and guaranteed exclusive access through the Lotus Notes© platform during activities. All of these course components are important to assure desired course quality outcomes.

The Achilles’ heel in Distance Education is evaluation. In this sense, the DEPEA program works in an integrated environment in which instructors remotely analyze student text allowing a preliminary evaluation of the level of student achievement obtained through remote activities. Each pedagogic time block of 36 hours includes 28 hours of continuous distance activities. The 8 hours of classroom activities take place after completion of the distance-learning components. These 8 hours are used mainly for consolidating learning and evaluation. At these times, instructors give tests or plan group collaborative work. At the end of the course, students are expected to write a thesis under instructor supervision, either in person or distance. The thesis is presented to a three-member board for final evaluation. Thus DEPEA faces the challenge of evaluating distance-learning work with a rich variety of evaluation methods. 

The Quality Management Plan of DEPEA consists of a set of specific actions linked in order to obtain the project’s mission: excellence. Such activities permeate all aspects of the program, giving the plan a global character. The plan designates procedures that have an impact on people, resources, processes and the organization of DEPEA as a whole, promoting reciprocal actions and orienting the system toward quality.

5. Results and Findings
For the course work inside of the current university structure of UFJF, it had to be registered according eight disciplines, what somehow hindered the application of the model. The DEPEA program began with an initial training in the use of the virtual environment, after which the regular activities of the program begun. According with the carried out evaluations, the objectives of the DEPEA program were reached, since each activity was linked to the objectives of the program. On the other hand, the answers students gave to surveys about their satisfaction with the program were satisfactory in the sense that they reached the proposed objectives.

The interaction among the students indeed happened, although not in the foreseen way; the students themselves highlighted as an important novelty the collaborative work, which is not common in Brazilian academic tradition. The students recognized the potential of the new information and communication technologies in their professional practice.

Some difficulties persisted during the program. The main is due to the lack a culture of collaboration and lack of practice in virtual environments; indeed, most of them had little experience on network applications.

The use of a prescriptive (structured) model of interactions was a key factor in the development of the current virtual environment, since it allowed the standardization of activities. Such a model, although extracted from real life interactions, was not always recognized by students as necessary for their work; in some opportunities, users felt the lack of additional options or they assumed implicitly the existence of intermediate stages, not captured by the model; some complained about the lack of flexibility in some procedures.

6. Conclusions
Independent from the level of sophistication of learning tools, the most relevant component of to Network-Aided Education is still education. Therefore, as with all education, our experience confirms that   the processes and principles of Network-Aided Education must consider social aspects; in other words, they must be socially based.

In the authors’ experience, although technological aspects are important, the more important consideration is that of linguistic interactions, which should direct the design of learning tools. Under this model, learning is understood as a constructive and social process. Subject and object are no longer considered separately, and instruments and their users' relationship with them are part of the participants´ cognitive environment. The experience confirmed that knowledge development takes place inside a network of linguistic interaction formed by participants of a learning process, during which they negotiate a common meaning among themselves.

Considerations of quality allowed predicting breakdowns and anticipating solutions to them, aiming the satisfaction of students, so the execution of the Quality Management Plan of DEPEA guaranteed project success and excellence. The experience with the virtual environment used in the current program is not fully conclusive, since a detailed interaction analysis was not carried out. However, the information collected so far has been useful in resolving some unforeseen problems.

Most problems were due to the lack of student experience with collaborative tools. It’s hoped that they will be overcome by requiring participation in an initial training stage introducing the virtual environment at the beginning of the program. Our hope is that the training stage will resolve problems with student adaptation to the virtual environment.
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