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The present European university context within the European Area of Higher Education framework appears to be an opportunity for the development of the university system in accordance with the times and demands of society. This common framework is already a reality endorsed by the biggest consensuses, and from the Area of Cartographic Engineering, Geodesy and Photogrammetry of the Higher Polytechnic School of the University of Santiago de Compostela (USC) we want to contribute with new ideas to provide an intellectual, social and cultural space that satisfies the new expectations.

This work describes the characteristics of the Digital Atlas of Galicia as an integrating tool of the studies of Technical Engineering in Topography and what its use has supposed in the improvement of these studies. 
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INTRODUCTION

Since the construction of the European Space of Higher Education (ESHE) was set in motion by the Bologna and Prague Declaration of the European Ministers of Education, the Higher Education Institutions have been immersed in a new paradigm of education, and the consideration of what, and how, to teach and learn is present in all those concerned with the quality of teaching and interested in educational innovation.

In Spain, the adoption of the new system of credits, ECTS (European Credit Transfer System) [1], in the new educational paradigm, centred on students’ independent study, gives rise to new strategies and roles of the teacher and the student, which require the teaching staff to develop innovative methodologies to create a more favourable context for learning; and requires the student to apply new learning processes that allow the acquisition of the professional and personal competences for integration in the workplace.
The ECTS imply a transformation of the basic organization of higher education that demands the use of the most suitable educational strategies, the programming of new activities and the inclusion and use of resources, especially the technological ones, according to the level of the degree, the curricula and the educational programs of the modules. In addition, new learning-assessment systems are necessary, using alternative forms to the traditional exams, which will allow the direct monitoring of the student’s work, his abilities and his knowledge; in short, his skills. 
The new forms of understanding learning, with the student’s active participation in his own learning process, point towards a decrease in formal lectures and an increase in creative activities and application of knowledge with greater autonomy on the part of  the students, as well as towards methodologies that promote group debate and more collaborative work.
Being aware of this new context, after the consensus of the Graduate and Post-graduate Acts by the Spanish government in January 2005 and, conscious of the need to implant the new university degrees before 2010, we think that it is essential to initiate projects that promote the establishment of the new university system, just as is being done in an experimental form in some of the USC degrees and, in general, in the rest of the Spanish universities. 
In the case of Technical Engineering in Topography or Surveying Engineering (SE), we are aware of the importance and the need of counting on pilot experiences for the future introduction of the new degree: Engineering in Geomatics and Topography. This team of teaching staff, interested in thinking about the requirements that the new system raises, for the teaching staff as well as the students, is trying with the “Atlas Digital de Galicia” project to adapt the module of Cartography II to the new ECTS framework, thereby initiating the process of European convergence in this degree, and contributing in an active way to the good practices of educational innovation that allow the improvement of the quality in teaching and the integration of new technologies.
CARTOGRAPHY: A FUNDAMENTAL PILLAR OF SE
The choice of  Cartography II as the central axis of the project is based on the fact that the knowledge, science and skills of metrics, representation, study and interpretation of earth, its applications, and, in general, the engineering this university degree deals with, takes root in a cartographic representation, in the form of graphs, plans, maps, etc, which allow the problems to be solved to be understood better and more quickly.
On the other hand, if, in the present teaching of SE, Cartography II is one of the compulsory modules of the degree, given that future professionals require an extensive knowledge of it, with the coming of the new degree based on the learning of specific knowledge and on the development of the necessary abilities and skills to adapt this knowledge to the professional world, this module continues to be one of the specific blocks, just as the analysis of the white paper of Engineer in Geomatic and Topography makes clear.
Fortunately, the planning of the teaching program within the ECTS framework has a methodological flexibility that allows the use of diverse didactic methods and a diversity of materials and resources for teaching. In this context, in the practical part, an educational methodology based on projects of tutored learning will be used, within which the Digital Atlas of Galicia will be made. The atlas is considered a fundamental learning tool that will lead to greater student motivation and which will help independent study. Significant and active student participation, collaborative work between students as well as teaching staff, and the improvement of teacher-student feedback and co-operation between teachers is contemplated throughout its development. It also redefines the teacher's role as a mentor of students’ learning, and it reinforces tutorial work.

WHY AN ATLAS? 

The choice of an atlas as a development project is based on the fact that the atlas is the most complete cartographic work, that comprises in just one work all types of maps, basic as well as thematic cartography, with different formats and dimensions, in a large margin of scales, in addition to its large application scope and its interdisciplinary character.

Of course, an atlas is nothing new in cartography education. Many educational institutions use them as a tool for their cartographic practices, to mention a few: the “Web Atlas Project” in the International Institute for Geo-Information Science and Earth Observation  (ITC) in its Diploma and Masters <specialisation on Cartography and Geo-Visualisation [2], the “Thematic Atlas” in the University of Jaen, in the degree Survey Engineering [3] , or the “Arizona Electronic Atlas” in the University of Arizona [4].
The differentiating characteristic of the Digital Atlas of Galicia is based on the fact that this project is almost entirely produced by the students, from the data capture to the design, and that its interdisciplinary character becomes obvious when the rest of the degree modules  are involved in the project.
On the other hand, the Information and Communication Technologies (ICT) allow it to be turned into a real project, and its publication in internet transforms it into an extremely motivating tool of timeless character due to continuous updating.
THE IMPORTANCE OF INFORMATION AND COMMUNICATION TECHNOLOGIES (ICT)
Information and Communication Technologies (ICT) as a means of immediate access to all types of information and processes, available at any time and anywhere, as well as for inter-personal communication, is an essential tool nowadays.
For the best development of the experience, the resources of the Virtual Campus of USC [5] were used, through its virtual platform, WebCT, that, to date was used in the module as a support for teaching and for tutorial work, but without placing much value on it as all its potentialities were not used until the beginning of the Project. Tools like student management, debating forums and chat rooms, self-evaluation tools, working groups and the modules of digital contents, as well as animations, videos and simulations, have been shown to be fundamental for the project.
LEARNING OBJECTIVES 
Finally, it must be said that the project is made with the final objective of obtaining the Bachelor of Technical Engineer in Topography that supposes the possession of a general knowledge and the skills needed to adapt to multiple situations in a changing and continually evolving professional market. In this sense, the objective of the learning process will be to delimit the professional curricula through the definition of the competences, abilities and skills that these engineers must have. 
Thus, through the atlas project, the achievement of a series of generic or cross-curricular competences that can be classified as instrumental, personal and systhemic, are sought. These can be resumed as following: analysis and synthesis ability, organization and planning capacity, oral and written communication, knowledge of computer science relative to the cartographic scope, capacity of information management, solution of problems and decision making, collaborative work, critical thinking, ethical commitment, independence, creativity, leadership, adaptation to multiple situations, initiative and enterprising spirit, and quality motivation.
With regard to the specific competences: data capture and process, its interpretation, analysis and automatization; the integration of these; interpretation and analysis of cartographic products, processes and models; possible error sources of the different processes; the certification of geographic data, cartographic processes and products; control of cartographic processes, validation of cartographic models and map quality; storage methods; maps and spatial data dissemination; graphical and alphanumeric databases; and metadata and map quality.
THE DIGITAL ATLAS OF GALICIA

The project: “Atlas Digital de Galicia” is the result of the practical work carried out by the students of Cartography II, in the studies of Technical Engineering in Topography in the Higher Polytechnic School of the University of Santiago de Compostela (USC).
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Figure 1. Screenshot of the website of the Digital Atlas of Galicia.
The project has as its objetive the making, over five years, of a digital atlas of the Galician autonomous region, which will include maps of the four Galician provinces -A Coruña, Lugo, Orense and Pontevedra- and maps on a  regional level, starting with the province of Lugo (Fig. 1). The decision to begin the atlas with Lugo was taken as this is the province where the university campus in which Topography engineering is taught is located. The chronology is:
· Lugo – First academic year of the project
· A Coruña – 2nd academic year
· Orense – 3rd academic year 
· Pontevedra – 4th academic year 
· Galicia – 5th academic year.
For each region, the students make maps, that are at present classified under the following topics: Topography and general geography, Demography, Economy, Rural environment, Energy, Tourism, Industry, Environment and others, that reflect the interests of staff, students and, in general, of Galician society.
At the end of the first edition, the cycle will begin again for the second edition, with the updating of Lugo and so on, and the experience and the results obtained, and the new challeges that may be demanded at that moment by a continually evolving science, like cartography, will be taken into consideration.

DESIGN
The website of the Project (at the moment only accessible via our intranet but it is planned to be accessible to the general public, via Internet, from next October) was designed with Macromedia software, and consists of different web pages with information about the project, questionnaires for the evaluation of the maps and with all the necessary elements for the monitoring of both the learning project and the atlas.
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Figure 2. Screenshot of the website of the Digital Atlas of Galicia, with the map viewer showing a student's map.
For the atlas, we have developed a map viewer that provides a web-based system to search, visualize and distribute information and maps, which lets us easily analyse, and finally summarise the results of our project (Fig. 2). The interface has been designed in Macromedia Flash Player that supports data access through URL, by building a custom application using Flash’s Action Script, a scripting language of Flash that is similar, conceptually, to JavaScript while emphasizing graphic applications and that allows the addition of complex interactiveness (e.g. pan and zoom), control of reproduction and viewing of data in a Flash document.

DEVELOPMENT
Three fundamental phases are needed, with regard to the methodology and the planning work (Fig. 3):

· First step – Design. In this phase, initially, all the members of the teachers’ team involved in the project had participated (a project coordinator, the lecturer responsible for the module and five more teaching staff, responsible for different modules like cadastral, special survey, geomorphology and geophysics) and the digital contents, animations, self-evaluation test have been designed, and the procedures of the staff members. In addition, the first model of the website of the Digital Atlas of Galicia was designed, which was then, in the next phase, debated in a plenary discussion and workshop and agreed upon with the students.
· Second step – Implementation, in which all the teachers’ team and the students of cartography were actively involved. It is the phase corresponding to the learning and training of the student, and when the materials (maps, text and/or images) are carried out and, finally, incorporated into the atlas. The student group has formed partnerships, each of which makes three different thematic maps including explanation, text, tables and diagrams. The students are free to decide the topic of their maps and, after the teacher’s consent, start the work deciding the geographical and thematic data to be used, the data capture methods, its process and simbolization, always with the support and guidance of one or more of the teaching staff.
· Third step: Evaluation, revision and update, in which, as well as in the previous phase, teaching staff and students are involved. This is the phase of evaluation of the results of the experience, but it not only tests the students but also the strengths and weaknesses of the projects and the improvements that can be made right for the next year. 
With regard to the assessment, in the search for more suitable methods that we have already commented on, the project incorporates an important new feature; the external evaluation or the extra-teacher evaluation, that consists of the evaluation of the work done by the students, in this case, the materials (maps, texts, …) of the atlas, by other teachers, guest professionals and the rest of students. This aspect is considered of special relevance for the stimulation of the student. 

[image: image3]Figure 3. Chronology diagram of the Atlas Digital of Galicia.
CONCLUSIONS
The experience has proved to be very beneficial. The teachers’ team and students are positive about the atlas project (Fig. 4), an aspect that is reflected in the academic results of the students, who got better marks.
The most remarkable conclusions are that these types of experiences can only be done if the student groups are limited to no more than twenty members, and with intensive tutorial backing from the teachers’ team. The time spent on the project has been more than initially expected. 
In addition, there is a need for the collaboration of other university personnel, such as computer technicians, library staff or topography laboratory helpers, …, to help with technical problems.
The use of the WebCT or the virtual campus were determinant for the project. The on-line materials and the e_mail feedback are irreplaceable tools. On the other hand, it is also fundamental to attend the tutorial sessions fixed regularly to solve problems, principally technical and software problems.

[image: image4]
Figure 4. Diagrams of project evaluation.

There is a need for greater coordination when it comes to designing the programs of the different subjects and modules of the degree if this type of experiences is to be developed. It would be advisable, with a view to the new universitary degree, to place the module of Cartography in the final academic year. In this way other modules, like databases, geographic information systems and image processing will have been studied previously, as these subjects are nowadays fundamental for cartography.  
Future courses of action include the signing of agreements, within the framework of the project, with local and regional civil services or administration, in order to facilitate the accesss to data, which will have a positive influence on the project. On the other hand,  information about the project must be spread to the rest of the university, to schools and to other institutions to make the atlas really useful to society.
We agree that ICTs are really important, but other new tools like internet video/audio conferencing, on-line presentations using web cams, or internet telephone services need to be used to improve communications and improve the performance of the project.
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