ModSim World Conference 2022

Learning Analytics and Deep Learning:
New Quantification for STEM Instruction

Dan M. Davis, Jennifer H. Nolan, Jerome C. Placido & John J. Tran Frederica J. Stassi
Catholic Polytechnic University Science Education Consultant
Los Angeles, California Lompoc, California
{ ddavis, jnolan, jplacido & jtran }@catholicpolytechnic.org frjstassi@gmail.com
ABSTRACT

Improvements in the quantification of results, the analysis of efficacy, and the inculcation of teaching techniques are
now being enabled by advances in emerging technologies. Learning Analytics, Deep Learning, Neural Net Training,
and Meta-Disciplinary approaches to the evaluation, selection, and preparation of instructional personnel are now
achievable. Across the millennia, history reports that sages, teachers, and mentors have been sought to help prepare
people for productive lives. Past evaluations of those searches have been based on subjective and unquantified
impressions. Human emotions have masked any modest ability that previous generations had to evaluate
pedagogical effectiveness. This paper adduces data to show how this conflation of the teacher's attractiveness and
their effectiveness has predestined early attempts to evaluate teacher skills to disappointment. During research into
virtual conversational interfaces, the authors observed a number of issues concerning teacher evaluation.
Researchers have made significant strides in Learning Analytics and this suggests that Artificial Intelligence
scientists may have insights that could be useful in live-instruction environments. Also, several emerging
capabilities in the computational sciences have showed both current utility and future promise. These new
technologies are outlined and reviewed. The paper considers emerging capabilities of machine learning and learning
analytics. They should provide improved evaluation capabilities of human teachers. All of these issues are then
synthesized to produce a viable path to a new set of psycho-metric tools for a better pre-selection evaluation, tailored
training, and final competency assessment of STEM instructional personnel. This is an especially pressing current
concern of the authors.
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