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Abstract: This paper discusses the more focused use of a constructivist approach in deeply involving STEM students in academic research, by including them in meaningful ways at each stage of the project. The well-documented national need for Science, Technology, Engineering and Mathematics (STEM) professionals has not been entirely mitigated by responses for government and educational organizations. While there are many causes for the continuing short-fall in numbers, this paper focuses on another parameter: career-readiness. There seems to be great consensus about the courses that constitute preparation at the Bachelor's, Master's and Doctoral levels, the authors adduce evidence of dissatisfaction among the "consumers" of the graduates in terms of preparation to fully and skillfully ply their STEM training. Similarly, the first-term/first-year migrations from the Schools of Engineering to the College of Arts and Sciences is a feature in virtually all campuses, as student abandon the difficult regimen of math and physics classes for the more entertaining classes in political science, the behavioral sciences, history and literature. The authors are currently addressing both of those major concerns with an innovative approach of engaging the STEM students in exciting and on-going research projects, often targeted on their own demographic groups. Many of the insights useful in the authors' efforts flow from their work with young students, with whom on finds very little foundation for making career choices. This paper addresses these efforts and identifies the existing need to parameterize and quantify issues such as technical degree retention rates and career-readiness. Based on the authors' experience in the academic research and development environment, they set forth their analyses of the needs to generate figures of merit as they implement this approach. They report on their prior experience with student research assistants at both the under-graduate and graduate student levels. The questions and critiques of those programs are outlined. Their quest of a more fruitful approach is discussed, along with the concomitant need for both short-term metrics and longitudinal studies of enduring efficacy. The extensibility of techniques developed in the simulation communities is described and discussed. The new approach of focusing on providing the students with opportunities for epiphanies is reported. This is contrasted with the method of just plugging them into a project with its own goals, which often conflict with the educational goals of the student. The conclusory remarks briefly set out long-term research efforts, as well as emerging technologies to assist in, the optimization the efficacy of this initiative and the impact on the STEM disciplines communities.
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