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ABSTRACT
Technology innovation in teaching and learning processes in Brazil is promoted by the Ministry of Education, which encourages the incorporation of information and communication technologies (TICs) and long-distance learning in the educational-pedagogic methods. However, it can be noted that Brazilian higher educational institutions have reservations about long-distance learning, given that, on one hand, it is viewed as an educational alternative in keeping with the third millennium, but, on the other, as a low reputation educational modality, an emergent solution that is justified for broadening the availability of education to the Brazilian population.  Within this context, it is necessary to promote actions that build a substantial education culture; actions that empower the inclusion of technology in creating teaching/learning strategies that are suited to the current context, with the proposition of structuring teaching/learning modes tailored to each situation. 

This article presents partial results of the research we are conducting at the Long-Distance Higher Education Center (CESAD) at the Federal University of Sergipe, which considers the implementation, test and evaluation of the development of a virtual environment for teaching Graphic Representation disciplines in the Architecture and City Planning program.  

OBJECTIVES 
The objective of this research is to identify the digital graphic resources appropriate for creating a virtual learning environment for Graphic Representation disciplines in Architecture and City Planning programs, using information and communication technologies.  We consider that there are teaching/learning resources available for these disciplines, which may be used in a virtual learning environment. The intention is that each student be able to view the sequence of geometric constructions used in problem solving; receive step-by-step explanations and study at their own learning pace, with a text explanation for each phase. Using the Internet, these materials may be used by students or by the professor, in the classroom or at home.

METHODOLOGY  

We studied the development and teaching processes for Graphic Representation disciplines (Architectural Design and Descriptive Geometry) in Architectural and City Planning programs at São Marcos University, over a 4-year period:  from the first semester of 2004 to the first semester of 2008 in Graphic Representation disciplines. 

We focused on the following phases of the construction of a virtual learning environment for Graphic Representation disciplines:

· analysis: an analysis of the main aspects of teaching/learning processes in Graphic Representation;

· project: definition of the objectives and items in the project: facilitate viewing and understanding three-dimensional objects and processes covered in the Graphic Representation disciplines.
· development:  is supported by the analytical phase; the educational material for this discipline will be developed from the project items and objectives, and will be comprised of interactive Flash animations and three-dimensional CAD (Computer Aided Design) models in VRML format.   This material will be used to support the teaching of technical design and facilitate both the verification of orthographic viewing exercises and the visualization of 3D models interactively, since these formats allow for the automatic generation of orthographic views form a solid 3D model. 

· implementation:  This phase will give students an understanding of the material, support the objectives and ensure that students transfer the knowledge from the classroom to practical applications in the Architectural Design and Descriptive Geometry disciplines.

· Evaluation: In this phase we will evaluate the teaching efficacy.  This phase will take place during the entire instructional design process - within the phases, between phases and after implementation.
Development Phase of the Long-distance Learning Program
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JUSTIFICATION 

The main difficulty for students in graphic representation is spatial visualization. The lack of development of spatial reasoning in the course work of Jr. and High school results in known difficulties in understanding the concepts covered in the Technical Design disciplines for students just entering college courses.  

In the last few years, Design education in Brazil, at the Jr. and High school levels, has been completely underrated and fragmented, so that students enter architectural college courses mostly without the minimum familiarity with the basic concepts required for studying Design, leaving university professors the burden of filling this gap.  

However, with the arrival of information technology, new resources have become available to assist in the instruction activity, and it is within this context that we introduce the development of a hypermedia environment where virtual reality and animation are used to facilitate the teaching and learning of three-dimensional views and their respective two-dimensional representations.

FINAL CONSIDERATIONS 

We believe that the use of graphic computing, with AVA, is essential for this environment to provide support to Graphic Representation disciplines, due to the intense use of graphic-visual language in these disciplines.  

We consider that the production of a virtual model was fundamental to learning success and spatial perception, in which case the simplicity and clarity of the model development method determined the student's ease in understanding the content.  In this aspect the CAD (Computer Aided Design) systems stand out; they are able to automatically generate orthographic views form a 3D model.  For this reason, they are an important support tool for teaching technical design and greatly facilitate the interactive visualization of 3D models. 

We believe that AVA use in Graphic Representation disciplines in Architecture and City Planning programs achieved the objective of supporting the teaching of these disciplines.  It is important to note that this environment makes it possible for the student to set his own learning pace due to a greater freedom of access to the proposed content.  

There is a need for a methodological review of Graphic Representation disciplines in Architecture and City Planning programs that makes use of the information technology resources available (virtual reality, multimedia, hypertext, animations and Internet). 
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