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ABSTRACT 
 
Training professionals for real-world application of required knowledge and skills and assessing their competence are major 
challenges. Simulations are being used in education and training to enhance understanding, improve performance, and assess 
competence. Validated virtual reality (VR) simulations provide a means of making experiential learning reproducible and 
reusable. Advanced communication networks, such as Internet2 Access Grid, allow dissemination of these simulations and 
collaborative learning independent of distance. The prior experiences of our three universities led to an interdisciplinary 
collaboration to further develop and evaluate an integrated, fully immersive, interactive VR based system. This environment 
employs simulations that are visually three-dimensional and are driven dynamically by a rules-based artificial intelligence 
engine within Flatland, a virtual environments development software tool, and associated commodity hardware. Studies 
include usability and validation, deployment for distributed testing over Internet2, and evaluation of impact on training and 
performance using concept mapping and knowledge structure methods. Subject matter experts found face and content validity 
in our closed head injury simulation. Seven pairs of medical students participated collaboratively in problem solving and 
managing of the simulated patient in VR. Students stated that opportunities to make mistakes and repeat actions in VR were 
extremely helpful in learning specific principles and they felt more engaged than in standard text-based scenarios. 48 students 
participated in knowledge structure experiments pre and post simulation experiences. Knowledge structure relatedness ratings 
were significantly improved in those students with lower pre-VR relatedness ratings indicating a potential value of VR 
simulation in learning. This research cuts across the integration of computing, networking, human-computer interfaces, 
learning, and knowledge acquisition. VR creates a safe environment to make mistakes and could allow rapid deployment for 
just-in-time training or performance assessment. 
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