Investigations into the Use of Cartographic Visualizations in Geography Fieldwork
[bookmark: _GoBack]Xiaoling Wang, Efiom Ekpenyong, Corné P.J.M. van Elzakker & Menno-Jan Kraak
Faculty of Geo-Information Science and Earth Observation (ITC), University of Twente
  
Abstract
Geographic understanding of a certain area will be best constructed when also learning in the real world. Geography fieldwork, regarded as an integral part of all levels of geography education, allows individuals to experience the real world and relate that experience to other means applied in gaining understanding. It will be no surprise to cartographers that geography fieldwork leaders and developers have discovered that cartographic visualizations have very much helped to improve geographic understanding and learning before, during and after the actual fieldwork. However, our hypothesis is that the current cartographic visualization potentials, brought about by technological, social (crowdsourcing) and scientific (better methods and techniques of user research) developments, are not optimally applied in current geographic fieldwork in order to help students to acquire new knowledge and understanding. 
This paper reports on an investigation of the current use of various kinds of cartographic visualization tools in the different stages of undergraduate human geography fieldwork in higher geography education. The research is based on an inventory of secondary sources and an online survey to establish the present situation of the use of cartography visualizations in geography fieldwork. We have investigated the use of cartographic tools and visualizations like landscape photos, aerial images, videos of reality, traditional 2D topographic and thematic maps or atlases, neogeography maps, 3D maps, virtual reality, interactive visualizations, dynamic graphic visualizations, etc. in undergraduate human geography fieldwork from the perspective of the organizers or instructors. From both the secondary source analysis and online survey results, it was found out that various kinds of cartographic visualizations and tools served multiple uses in different stages of human geography fieldwork. But relatively new integrated cartographic visualization tools, such as mobile augmented reality, have seldom been used to support human geography fieldwork, whereas the instructors had positive attitudes towards implementing such tools in human geography field exercises.
The second part of this paper reports on an experiment, executed in Enschede, the Netherlands, which was meant to find out to what extent digital mapping tools and traditional paper maps respectively help to increase the understanding of the geography of an unknown area during fieldwork. The outcome of this research was that the geographical understanding of the test persons definitely improved. Surprisingly, the test group that used paper maps during fieldwork showed a higher level of improvement in geographical understanding than the test persons in the group that used digital mapping tools.
Our findings shed light on future research into the design of an alternative cartographic visualization tool that could successfully be applied in human geography fieldwork. The design of such a tool should be very much based on the analysis of the actual user requirement.
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