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Introduction

In daily living, students are regularly faced with geographical information systems (GIS). In more and more cars, we find navigation systems and at home people look at Google Earth or the weather satellite, and the rain radar to see the weather forecast. Atlases and papers maps remain more and more in the background. Nevertheless, the use of geographical Information systems (GIS) and analysing geographical relations in geography education on secondary schools are still no common use. The use is still limited because of several causes. There can be lack of geographical data, insufficient computers on a school, teachers not trained in GIS, lack of courses etc. In 2005, the initiative has arisen to build an internet site where many geographical datasets are available and several organisations cooperate in the development of software and making lessons and instructions. Moreover in the Netherlands in 2005 the subsidy project Space for Geo-Information programme (RGI) started. The initiators submitted the project proposal at RGI
 and subsidy was received to start project the EduGIS. The EduGIS portal offers digital maps, materials about GIS and its functions, and geography curriculum materials that use GIS (see figure 1)
This paper gives an overview of the objectives of the project, an overview of the Internet site, the available geographical datasets, and other activities, which are carried out within the framework of this project.
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Figure 1  www.edugis .nl  opening page

GIS awareness on Dutch schools
GIS is widely used in business, administration and higher education in the

Netherlands, but it was largely ignored in education until the end of 2003. Early attempts to introduce GIS in secondary education in the Netherlands failed. 

One of the main barriers to GIS implementation were the availability of data and software. Dutch school had to pay for data. Most or them could not afford big investments in GIS software, and did not find a GIS vender willing to distribute software at low or no cost. In addition and probably more importantly, without effective examples of the use of GIS in education, Dutch teachers were not able to include GIS in their education progammes 
Conditions changed with a reform in the curriculum. The new Dutch secondary curriculum prescribes a great deal of research work, and student and educators have become more interested in ways GIS can support this new focus. A study about the environment of the local community is a popular theme among geography students. In addition to conducting fieldwork, students carrying out such studies interact with public agencies and local government authorities to obtain spatial information to support their studies. The Dutch Cadastre, Land Registry and Mapping Agency in particular received many requests for spatial information about parcels, topographic data and land use. Because of this interest in local communities studies, the Cadastre took the lead to create EduGIS, a GIS portal designed for use by secondary education launched on Education Day, November 2004 with the approval or the Royal Dutch Geography Society. 
EduGIS portal
The EduGIS project consists of developing, testing and implementation of a webportal to stimulate the use of geographical information systems (GIS) in geography education. GIS is a modern technique used to support spatial analyses and improve decision making in businesses and at governments (figure 2). There is a great demand for skilled people in the field of GIS. The society of today and tomorrow asks for young people with high-quality education in which knowledge and skills are combined. Education in 21st century asks for students who can rapidly, efficiently and more or less independently use their knowledge and who have skills for analysing society questions. GIS seems to offer good possibilities, because GIS is a technology that helps students with handling large quantities of digital information. From an inquiry among teachers in secondary schools, it became clear that there is a need for education and teaching aids in the area of GIS.

The main arguments mentioned by Dutch geography teachers for why they did not use GIS in their lessons were 31% lacking good computer hardware and 39% lacking knowledge of GIS.
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Figure 2 Many GIS applications in daily life

ObjectivesThe EduGIS project has as main objective: stimulating GIS in secondary education by an approachable open Internet environment with geo-information to offer students the possibilities to analyse rapidly, efficiently and more or less independently social problems.

Other objectives are:

· Stimulating the development of national geodata infrastructure by means of opening up of geographical databases for  GIS education.

· Creating an educational GIS portal that offers possibilities to make services and databases accessible by the application of Open GeoSpatial standards.
· Train geography teachers in working with GIS in secondary education.

·  Develop GIS training aids with and test these at secondary schools.

· Offer editors a national platform to build GIS oriented lessons
·  Reach an exploitation plan for a sustainable management of the EduGIS portal.

Content of the GIS portal

The EduGIS project will start off with geography courses. Later on courses for other professions like mathematics, biology and physics will be developed. The EduGIS portal will offer the following functionalities to the users:

· Information, i.e. general information concerning the portal, news items concerning GIS and education, links to interesting sites, etc.
· Geographical databases
It is possible to study databases and to analyse them by means of GIS functionalities (zoom in and zoom out, map layer management, measure, etc.) that are available in the portal.
· Training aids 
Basic modules whith the GIS functionalities as can be found in the offered portal (see figure 3)
· GPS collector service. Students will have the opportunity to upload their field work data, which has been collected using GPS, to the EduGIS portal or show it on a map 
· Community. The community exist several components:

The geoinformation data which has been gathered on schools can be shown to other EduGIS users by means of the application of open GeoSpatial standards for exchanging geoinformation which is present in the EduGIS portal. 
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Figure 3 Various lessons about actual


   Figure 4 EduGIS participants

 geographical themes

Consortium participants
After the first initiative at an early stage a start has been made forming the EduGIS consortium. Discussions with several parties have taken place, concerning the creation of a cooperation and their possible role in this. This resulted into very aware choices for on the one hand the users i.e. the students and teachers and on the other hand the suppliers. Two secondary schools, Ignatius Gymnasium and St Nicolaas Lyceum, both in Amsterdam, participate in this project to help developing education modules and to test these. The firm Anaximander writes geography lessons. Digischool is also a partner in the project. On the supplier side the large players beside the Cadastre, are the Educational Centre of the Free University and the SPINlab of the Free University in Amsterdam. The participating companies GEODAN and ESRI provide technical know-how. Geonovum is also involved in EduGIS as representative of Geoinformation in the Netherlands (figure 4). The Royal Geographical Society and the Foundation Scientific Atlas of the Netherlands support the project.
Technique

The EduGIS portal, where the geo information is made available, has been built according to the rules and standards, as established by the OGC (open GeoSpatial consortium), a worldwide organisation with members from businesses and nonprofit organisations (http://www.OpenGeoSpatial.org/). Dozens of Open geoSpatial specifications have been published in the previous years and a number of them are in conformity with ISO . The response of users and GIS-suppliers is more and more positive regarding these standards. Several consortium members are member of the OGC. Geonovum, the Cadastre and Geodan cooperate with international partners in projects in which specifications are established and in which prototypes are tested. The objective of such a treatment is creating an information system that is `open’ which makes it possible for suppliers to harmonise there data with the already available data. 

.

Training teachers
Also for the teachers, the use of GIS in geography lessons is difficult.  Lack of good computers, Internet connections, but also the time to set up a training course in GIS is lacking. However, the teachers are enthousiastic. One of the activities of the EduGIS-team is organising information meetings, workshops and instruction courses. Team members frequently take care of the first introduction and accompaniment of the students on a secondary school. In the past few years, several successful introduction courses for teachers have been organised.
Geographical databases
Topographical maps form the basis of the series of map layers. Starting from topographical vector files on the scales 1:50.000, 1: 250,000 and 1:1,000,000, eleven zoom levels are built in by means of selection and visualisation the data. Initially Web Feature Service (WFS) was used, which means that the maps on the wished zoom level were built real-time. However, this provided a bad performance (too long waiting times). Later the zoom levels have been fixed in rastermode and stored in cache, which gives a fast representation at all desired zoom levels. 
Furthermore, several thematic datasets were added, such as cadastral parcels (area and address or postal code) land use, statistical information on population (Central Bureau of Statistics), physical planning  and a detailed height map of the Netherlands. (Actual Altitude Model of the Netherlands, AHN), with a point density of 1 point every 16m2  (see figure 5).
In the future, more map layers and datasets will be added. The map layers can be made transparent over one another. This way, students can compare several geographical data with each other and analyse it. In addition, the data can be identified. I.e. the altitude of a place, indicated on the map, can be measured in meters above sealevel.
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Figure 5  Overview of available datasets

GPS module
To stimulate the students to perform field activities a GPS module is added. With personal devices, (pda) field data (with their coordinates) can be captured by means of GPS. The data can be read into the EduGIS application and compared with other datasets. The EduGIS team has 15 personal devices (pda), which can be used by the schools. The pda is provided with GIS software and GPS. With the teacher, a field exercise is prepared. In this way, the students can obtain knowledge in a practical manner with GIS, GPS and a geographical topic.

EduGIS and Google Earth
Most of the educational modules are aimed at Dutch topics. In addition, a connection is made with Google Earth. In this way, the students can meet with the properties and possibilities of GE. A lot of information is available worldwide for the use in geographical studies. Teachers and students can find instructions on the Internet site how to work with Google Earth. Some training aids are already available. Others will follow soon.
Future development of EduGIS

The EduGIS project is one of a temporary nature. The grant scheme will end in 2008.  By that time, the decision needs to be made how to continue the EduGIS portal. It needs to be embedded in a stable organisation. At this moment it has not yet been decided how that will be organised. The expectation is that there will be a cooperation between date suppliers, geography universities, editors of educational softwere, software developers and the association of geography teachers. 

To satisfy to Space for Geo-Information programme a number of requirements should be realised at the late end of 2008:
- Five professional publications, three congress contributions and two scientific publications concerning the EduGIS project have been published on 31 March 2007.

- Eight professional publications, six congress contributions and four scientific publications concerning the EduGIS project have been published on 31 December 2008. 

- Several congress presentations in relevant forums and publications for scientifically public during the whole period.

The results of the implementation process should be:

-  25% of all geography teachers in the secondary education and 10% of all the teachers in other professions should know EduGIS on 31 December 2007.

-  25% of all geography teachers in the secondary education have tried out EduGIS in their education practice on 31 December 2008

-  75% of all geography teachers in the secondary education who have tried out EduGIS on 31 December 2008 are positive about EduGIS in the sense that they think EduGIS is a good portal with which modern education can be provided.

-  100 geography teachers are educated  on 30 June 2007 in such a manner that they can use the portal. 
-  300 geography teachers are educated that they can use the portal on 31 December 2008
Conclusion

The EduGIS project provides an important contribution to the GIS awarenes of students of secondary schools and their teachers. With the availability of a lot of datasets, delivered by the data suppliers the development of the edugis is speeded up. In the beginning there were some technical problems, particularly the perfomance of the system appeared insufficient to let use large numbers of students the Internet site at the same time. These problems have now been solved. A growing number of teachers and students uses EduGIS nowadays. The number of lessons grows steady as well as the country covering geographical datasets. A link with Google Earth has been realised, so that also assignments out outside the Dutch territory can be carried out. According to the expectations the project will continue running after 2008. Probably in a stable organisation to support new generations of students with geographical information systems.

� RGI, through the Space for Geo-Information programme, is working on the improvement and innovation of the national geo-information infrastructure and the geo field of knowledge in the Netherlands. The objective is to achieve satisfactory and efficient administration and powerful industry. The expected total budget for the programme, which runs from 2004 to 2009, is €40 million, about half of which is private cofinancing. The other half is drawn from public funds. EduGIS is one of the 70 projects of RGI.











