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Evaluation of a Spatial Educational Software (ISEE) Developed for Environmental Sciences for Higher Education

Introduction/Need for Research
The National Research Council’s report (2006), Beyond Mapping: Meeting National Needs Through Enhanced Geographic Information Science, was conducted at the request of several government agencies concerned about the growing shortfall of professionals with geospatial skills. Combined with the other National Research Council report, Learning to Think Spatially: GIS as a Support System in the K-12 Curriculum, compelling arguments for the need to incorporate spatial thinking and spatial technologies throughout our curricula have been made (Downs & DeSouza, 2006). Today’s students need more geospatial skills to understand and address the complex societal problems that they will be confronted with throughout their careers. Research has repeatedly shown that an active, visually rich learning environment significantly increases comprehension and retention relative to a more passive, auditory environment (Bransford, Brown & Cocking., 2000). Through the development of Integrating Spatial Educational Experienecs ISEE (http://isee.purdue.edu/ ) there was an initial report that would increase the ability our students to use geospatial information to understand how and why soils and landscapes vary spatially at scales ranging from individual fields to a region as large as the state of Indiana (Mitzman, Snyder, Schulze, Owens, & Stowell-Bracke, 2011).
Conceptual Framework
The foundation for the conceptual framework is based on spatial learning helps to increase retention of learning content. This framework provides a foundation to help students visually learn how landscapes and soils both interact. This study is based upon five graduated learning objectives organized under two broader goals, and was designed to move students from gathering facts, to application, analysis, synthesis, and evaluation of information. 

Methodology
The goal of incorporating ISEE into the curriculum was  to significantly increase our students’ understanding as to how the spatial distribution of soils and landscapes impacts the spatial distributions of crops, cropping systems, land use, and environmental and natural resource issues across the state of XX. This study was conducted in the fall and spring semesters of 2010-2011.  The study was deemed exempt under federal regulation 45 CFR 46.101. Participants were both undergraduate and graduate students (N = 236) enrolled in three different agronomy courses at XX University.
Participants were asked to extract information from maps and multiple maps covering the same geographic area, as well as, interpret geospatial patterns and to recognize soil geomorphic patterns in the field. Lastly, participants were asked to analyze and understand the interrelationships between soils, geomorphology, and land use. A pre-test and a post-test were administered to gauge students’ familiarity with computer technology (mapping, GPS, and GIS) and five objective questions centered on the concepts of geographic spatial mapping. Responses on the pre-tests and post-tests were analyzed for strongly agreed or agreed and converted to percentages of the total. 
Results/Findings
	A percentage of students from each course were familiar with the computer technologies mentioned previously. There was an increase in familiarity of computer technology from the pre-test to the post-test in all three courses except for a decrease in familiarity on the mapping question for one class of students and there was a decrease on the GIS question for a different class of students.  Students also expressed some familiarity with other computer technologies, such as Green Star. There was an increase on all five questions centered on the concepts of geographical spatial mapping from the beginning of the experience to the end of the experience in all three agronomy courses.  
Conclusions
Many concepts that our students learn in our soil, crop, and environmental science courses are inherently spatial, but our ability to make these patterns clear has been limited. The ISEE web application provided a wide variety of digital maps that allowed individuals to better understand the landscapes, soils, crops, agriculture, and natural environment of XX.  Therefore the students graduating from our Agronomy curricula today taking positions with agronomic business or consulting firms, city or county governments, golf courses, government agencies such as the National Resource Conservation Service (NRCS), or returning to their family farms, were exposed to the ISEE program, where they noted a greater percentage  of exposure to a skill set that would help them to approach these career set as ISEE developed  interpreting and working with geospatial information in their work. The results of this study indicate that the use of ISEE in the curriculum helped to increase participants’ knowledge of maps and computer technology.
Recommendations / Impact on Profession
This project marks a major change in the type of information that we present to our students, and how we present that information. It introduces a set of thinking skills and approaches to conceptualizing and solving real-world problems that will serve them well throughout their careers. ISEE provides a rich set of material that will facilitate learner-centered instruction. An important aspect of a well-designed GIS application is the collateral learning that occurs. Once students have answered questions like those illustrated above, they are very likely to “check out” other areas that interest them, perhaps their home county, to see how the principles they just learned might apply to other places. ISEE can be a resource that provides content that will likely be used by other courses at XX University, by courses at other universities in XX, by middle school and high school students in XX, and by the general public. It can serve as a model of how geospatial information can be used in teaching and learning.
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