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Absiract Approach

The Sol y Agua project augments the learning environment of middle school students with the creation of a Initial prototype development included the following:
computer game based on regional issues explored through information overload, virtual simulations, and real « Perform feasibility study on culturally immersive and educational games
world data [1]. The game has a theme of water sustainability and stewardship with an emphasis on information .Conduct interviews with subject experts and collect views and feedback [3]

analysis, negotiation, and decision-making. The game immerses students in themes concerning biodiversity, .Collect regional data to include water volume, sources and quality

sustainability, and the human impact on the environment. The activities challenge students to make informed . . . . o
«Design game using software engineering principles

decisions regarding water sources, maintenance, environmental factors, and sustainability, among others. The . . . .
«Begin storyboarding, character development, and activity design

students learn the impact of humans on the environment through data analysis and run experiments in a virtual | | |
«Develop prototype game using Unity game engine

laboratory with real data. Data visualization allows students to interpret data in new, fun, and meaningful ways.

. . e . . . «Incorporate data visualization in the form of Data Driven Documentation (D3
The game has an emphasis in promoting minorities in the Southwest United States towards pursuing careers in P (D3)

Science, Technology, Engineering, and Mathematics (STEM), where they are largely underrepresented. The game -Collaborate with educators to determine approach and content ot activities

activities have been developed using the Texas Essentials of Knowledge and Skills (TEKS) Standards [2]. -Conduct usability testing of interface and make changes accordingly

Initial Game Prototype
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Figure 1: Park Design Layout Figure 2: Example page from the plant catalog Figure 3: Measuring the pH Level in water samples Figure 4: Analysis and recording of pH levels

Decision Making—Students are challenged Mathematics—Students must use math Research—Students will learn how to apply Data Gathering—Students will gather,
to integrate knowledge to choose most skills to optimize resource usage when Bthe scientific method in the virtual lab retrieve, analyze, and record water sample
efficient landscape items for a park design. choosing among different plant types. which simulates scientific experiments. data through virtual lab experiments.

ersonal Protective Equipment (PPE)
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Figure 5: Tree shade visualization Figure 6: Plant attributes and necessities analysis Figure 7: Water atrophy visualization Figure 8: Water sources across time

Data Visualization—Students will be able Data Analysis—Students will be able to Data Interaction—Students will interact Information Evolution—Students will be
to use various types of data visualization generate conclusions and gather relevant with real-time data to make informed able to discern changes in data across
to help with information overload. data by using data analysis. decisions. time.

Usability Test Results and Conclusions Future Work
User Interface and Visualization Usability Testing was conducted with middle school students. Figures 9 through «Conduct beta testing in classrooms to collect data and feedback from students
12 refer to interface testing. Figures 13 through 16 refer to visualization testing. Testing was conducted using and educators
orototype release of game and followed think-aloud methodologies [4]. Testing used a five-point scale: 1 being «Refine the initial prototype according to data and feedback collected
“Very Low” and 5 being “Very High”. .Evaluate possible expansion of prototype to other languages and regions
«INncorporate geophysical concepts and modeling to the existing prototype
" Very Low «Creation of new activities and lesson plans
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