WEB BASED TRAINING UNITS IN GI SCIENCE: APPLYING THE POTENTIAL OF NEW MEDIA TO CLASS AND SELF TEACHING OF GEOINFORMATION CONCEPTS AND APPLICATIONS
Authors: Jan-Arne Schwarz, Hartmut Asche
Affiliations: University of Potsdam, Department of Geography, Geoinformation Unit
1 INTRODUCTION
Effective generation of knowledge is one of the pivotal challenges in the 21st century. Information and communication technologies like the New Media penetrate all spheres of daily life. They facilitate our access to gigantic pools of data, which constitute the vital foundation for the generation of knowledge. At the same time, we often feel helpless in the face of this continuing flood of data.

The New Media play an important role in the communication the geospatial sciences. Internet-based distribution of maps augmented with supplementary information like audio sequences or film clips mirror this development. Against this background this paper discusses whether the application of new media in teaching geoinformation (GI) knowledge can be considered an added value in usability and comprehensibility. The proven significance of visualisation to communicate and comprehend complex facts coupled with the competence to employ new media tools and methods the geospatial sciences is the starting point of this approach.

The research presented here has been carried out in the framework of the joint geoinformation.net project of eight German universities, a learning environment for geoinformation science education. The learning sequence “GIS for location planning” as a part of this platform deals with basic gis-based methods for analysing geodata in the field of location planning and functions a use case for further explanations.

2 THE NEW MEDIA HYPE: LESSONS LEARNED

The capabilities of modern technology and New Media are rapidly rising since the 90ies of the last century. In response to this one fundamental issue of great concern in the field geoinformation science is how this technology could be used to develop comprehensible and easy-to-use learning materials.. The role of New Media, especially the internet is widely discussed. Some consider the internet as a “wealth of knowledge” their critics focus on the aspect of “information overflow” caused by the huge amount of raw data that cannot be processed due to the lack of time and manpower.
After a period technology-driven learning solutions and disappointing evaluation results in the field of web-based multimedia learning, a “down to earth”- approach is gaining influence among scientists and practitioners. Some scientists overwhelmed by the potentials of multimedia technology, heralded the decline of traditional universities. One decade later, there is no question whether online teaching is going to substitute universities or presence teaching in particular. The focus of the debate shifted towards two major aspects: Firstly a new perspective on the relation of traditional face-to-face learning and e-learning is beginning to establish. It is not about substituting one way of learning by another. On the contrary, both approaches complement each other, they are part of an overall learning strategy that compromise lessons for in-person classroom learning and self-paced web-based learning. Secondly the first wave of e-learning solutions, developers focus on “giving the people access to latest technology” (Mayer 2001). Some of that early adapters considered e-learning solutions as systems which once installed automatically contribute to more effective learning. This point of view overemphasized the role of the technical framework: Its availability is the starting point in the development process. Having rich learning environments in focus, the developers have to select carefully the content due to its fundamental applicability for e-learning solutions. Beyond that principal requirement, the instructional content has to be converted into learning material in order to meet the target group requirements. Didactic principles play a major role in this conversion process.
3 E-LEARNING AND GEOINFORMATIONAL CONTENT

The internet is becoming a foremost graphical medium, which is particularly suitable for the dissemination of graphic-based information. While technically possible, publishing of long text passages on the internet is a primary example of inappropriate use of media. This phenomenon could distract the learners’ attention from the content, simply increasing the likelihood that the instructions will not be received as intended. Against this background it is fundamental for the development of web-based training units that the content suited to the specific means of distribution. Therefore developers have to focus on content that easily could be communicated by graphic representations. Furthermore it is essential to consider the major advantages of new media by making use of its core features like interactivity, dynamic representations, hyper structure and multimedia. That means the major guideline for the conceptual design is the notion to create learning material that offer an additional value compared to books as traditional learning media.

Graphical representations play a major role in geoinformation science. The map functions as core medium to communicate geoinformation. Furthermore graphical representation are crucial to teach the basic theoretical knowledge and software skills for processing and analysing geodata. Geospatial analysing methods for analysing geodata consists of several sequenced steps performed successively by the user. That characteristic matches perfectly with the multimedia capabilities to facilitate dynamic and interactive forms of graphical representations. In order to make use of these core capabilities, methods for analysing geodata like the overlay operation intersection could be explained by interactive animations. Thus a processual phenomenon is explained in a dynamic and interactive manner. By switching between the different steps of the animation, the learner could control the learning process.
4 CONCETUAL DESIGN OF WEB-BASED TRAINING UNITS

Considering learning as a communication process in the construction of knowledge forms the basis for the development of augmented teaching and learning material. This concept implies that a person developing those multimedia learning material can tap potentials that effectively support this communication process. 

Instructional and media-specific treatment, respectively, are the starting points to improve the communication of GI knowledge. At the centre of the instructional processing is the problem-based communication of spatial analysis concepts and GI tools. For that purpose, a use-case approach is being followed in the web-based training units developed, presenting real-world problems that require the students to acquire and apply the GI methods and tools in a step-by-step procedure. To effectively support problem-based learning of complex spatial information, the power of visualisation and animation in combination with short explanatory texts is utilized to present and communicate the spatial problems and methods to be applied for their solution.
4.1 The target group and learning objectives
The conceptual design starts with a definition of a target group in order to develop a customised course to suit the learner’s needs. The developer needs information about the age, the standard of knowledge, motivation, media competence and previous knowledge in order to tailor the learning material to the specifics of the future users. This detailed information is the basis to define learning objectives, a statement of what students will be able to do outside the classroom with what they have learned. The statement should be clear enough to be understood by the stakeholders and significant enough to drive the curriculum (Stiehl, Lewchuk 2002). The learning objectives correspond to very discrete tasks, so the learner knows exactly what is expected for successful working. 

Due to the interdisciplinary nature of geoinformation science the learning sequence aims at students of spatial sciences like geography, geodesy, geology, cartography and planning disciplines like urban and regional planning.

4.2 Didactic principles

The needs for just-in-time learning and general availability of education materials throughout geographically dispersed institutions calls for a shift in didactical paradigm as well (Leidner, Jarvenpaa 1995) Whereas in traditional education the teacher is the provider of knowledge, in web-based education the student should be more involved in the learning process itself. The student should become the central actor, choosing exactly those teaching materials that provide the knowledge he needs at a certain moment.

The move towards constructivist and authentic perspectives in instructional technology shows much promise in shifting the focus of online courses to a model which is socially and culturally situated, and related more to learning in real life than learning from a traditional classroom approach (Relan, Gillani 1997). Following this authentic approach learning sequences must present complex tasks having real-world relevance. These tasks provide the opportunity for students to be examined from different perspectives. 

Every learning sequence starts with a short instruction that functions as an anchor presenting a typical real world problem that should be solved by applying geoinformational concepts. This anchored instruction stresses the importance of placing learning within a meaningful problem-solving context. This anchored instruction connects the instructional content with everyday life settings avoiding isolated knowledge. Thus the perceived information is attached to existing knowledge.
5 KNOWLEDGE TRANSFER

Knowledge transfer has been at the core of university activity since their establishment ranging from dissemination of research findings at global scale to teaching students on site. Beside the traditional means of knowledge distribution new information and communication technology tools are of growing importance in the information age. The internet functions as a multipurpose tool that allows the disseminations of the latest research results as well as the distribution of teaching material for self-paced learning.
5.1 Text

Text is fundamental for knowledge transfer in the university context. But the internet as platform for the distribution of web-based training units is limited to the publication of short text passages. Therefore developers have to consider some guidelines for publishing text on the web. Text on web pages is often scanned not read (Nielsen 2000).  So it needs to be presented in an easily scannable format with bullets and breaks. Short sentences and paragraphs suit the common scanning style of reading Web pages. Easy reading requires a reasonably big default font size, at least 10 point and a maximized colour contrast between text and background. Due to the preferences of adult readers, it is optimal to present text in a two-column-style. The learner needs to navigate pagewise, scrolling down long pages is often considered as uncomfortable and tedious.
5.2 Visualisation

Visual presentations are of vital importance to teach concepts and methods of geoinformation science. In the field static representation, abstract visualisations are crucial to explain the major steps of analytic methods using a schematic approach. This way the informational content of each graphic is reduced in its complexity to the major components in order to minimize the time for its mental processing. This reduction could improve the effectiveness of learning.
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Figure 1: Abstract visualisation. 

Empirical studies have shown that abstract visualisations are best evaluated by learners who are advanced in computer use. Thus the members of the target group would benefit from this approach.
5.3 Interactive animations

Interactive animations are the main component of the learning sequence. They combine two core capabilities of New Media technology: interactivity and the option of displaying a process in a dynamic way. Interactivity allows the user to act autonomously by manipulating the flow of information. The learner plays an active role in the learning process which makes understanding of complex facts easier. The option of controlling the processual phenomenon foster the cognitive process. Real interactivity is not limited to navigation aspects, it allows the user to manipulate the graphical representation of object and even create new objects. Thus the focus is on fundamental understanding the processual character of the explained method for analysing geodata.
The animations within the learning sequence offer different stages of interactivity. The animation “clip” (see fig. 2) offers to change the instructional content by moving the slider back or forward [2] or to click directly on the stage icon [1].Thus the user could jump between the different stages of the animation. Every slide (stage) offer additional text, giving short explanations what will be done during that specific stage.
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Figure 2: Interactive animation “Clip” 
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Figure 3: Interactive animation “Buffering” 

The animation “Buffering” offers additional functionalities (see fig. 3) It enables the user to construct geo-objects (point, line). The first step is to select which geo-object one would like to construct [1]. Secondly the user has to place his object onto the map. After this it is necessary to define the size (diameter) of the bufferzone by moving the slider [2] to the right. At the same the interactive display [3] shows the size of the generated bufferzone. 

The use of interactive animations is particularly effective if the instructional content is a cause-and-effect chain, so a user-driven modification of one component changes the other component. The interactive animation “Buffering” exemplifies this: If the user enlarges the bufferzone, the display denotes its size simultaneously. 
5 EVALUATION AND CONCLUSIONS

Evaluation is an essential element in the design and planning of any e-learning solution. Evaluation is a key aspect of any instructional design model due to the fact that the course cannot be tailored, redesigned, and improved upon unless this is done. Evaluation of web-based learning material basically means assessing the effectiveness and possible improvements of the learning material. 

To evaluate this multimedia approach empirically, a group of geosciences students of Potsdam University have used the web-based units for self study before being interviewed and answering an online-questionnaire. Focal points of this evaluation were usability, acceptance, instructional and media-specific treatment of content as well as usability. Contrary to conventional teaching or self-teaching aids, respectively, the majority of students interviewed expressed to have profitted from working through the web-based training units. Independence of time and space for self study and individual study progress as well as the efficient communication of content based on visualisation and animation have been highlighted as the major assets.
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