
 

 

 

Interservice/Industry Training, Simulation, and Education Conference (I/ITSEC) 

 

2022 Paper No. 22xxx Page 1 of 2 

 

Psychometric Assessment of Pedagogical Aptitude:  

Evolutionary Computing and Data Visualization 

 
Jennifer H. Nolan, Dan M. Davis & Frederica J. Stassi  

 

E. Philip Amburn 

Catholic Polytechnic University University of Arizona 

Los Angeles, California Tucson, Arizona 

{jnolan, ddavis & fstassi}@catholicpolytechnic.org phil.amburn@gmail.com 

 
ABSTRACT 

 

There is a need for an effective instrument to assess didactic skills and there are promising paths to conceiving and 

developing such a valuable tool. Computational assets and algorithmic approaches now exist that provide a new 

opportunity to augment existing methods. This paper reviews the current status of teacher selection, analyzes the 

points of potential improvement, discusses various approaches and advances several emerging technologies that 

should significantly improve  professor selection. The millennia of teaching are briefly surveyed with a eye toward 

the evaluative processes at various historical periods, culminating with a review of today's approaches. The needs 

for improvement, especially at the tertiary education level, are presented. The issues with which the authors were 

confronted in retaining university faculty are laid out and characterized. One set of issues that is covered in some 

depth is the use of other psychometric instruments to assess teacher aptitudes and skills, as well as the short-comings 

of those methods. The paper then identifies several new capabilities in the computational science that may permit 

new and paradigm-shifting results.  These would include using Evolutionary Computing to isolate hitherto 

unidentified markers of pedagogical capability and advanced Data Visualization techniques to recognize 

undiscovered correlations. A prototype instrument is discussed with accompanying projected data. Early efforts at 

planning the optimal use of these new assets are described and data is presented indicating the potential utility of 

such approaches. The potential risks are also enumerated and characterized. Based on anecdotal and statistical data, 

the paper considers what impact an improvement of teaching aptitudes might have on the individual teacher, the 

teaching community, the students/trainees, and the society at large. Where longitudinal studies are going to be 

required, the paper sets forth issues to be considered and parameters to be included. The conclusions are recorded, 

along with several potential research paths. 
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