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There are two distinct strands to my research.  The first is to construct and use computer graphics to investigate protein structure and folding dynamics.  The second strand is to investigate how group work can enhance learning, especially in so-called developmental courses.  

Scientific Visualization.  I was recently awarded a three-year grant from the National Institutes for Health to develop computer-based tools to investigate proteins and other large molecules.  Over the academic year and summer of 2004-5 I constructed a computer graphics-based protein viewer.  The software can import protein data base files and create visual models of protein complexes.  The compiled software is stand-alone, i.e., does not need any supporting software, and is highly interactive.  We are able to “fly” through and around the models to investigate conformations and to develop intuitive understandings of the positions of amino acids in the tertiary structures.

My future plans are to incorporate a twisted ribbon model of the major and minor grooves on DNA strands.  Each side of the twisted ribbon models the exposed surface of one of the DNA grooves, major or minor, which is that portion of the DNA available to make contact with nearby proteins.  The ribbon model will also be used to incorporate differentiable framings for protein backbones, which can model forces that maintain protein conformations.  

Teaching and Learning.  As founding director of the Merit Workshop Program at the University of Illinois at Urbana-Champaign I worked with students from minority and rural high school backgrounds.  Students in this program worked intensively in groups and scored one letter grade above all others in course-wide exams and nearly two letter grades above students from similar backgrounds.  I continued to work in this area at Xavier University of Louisiana, a historically black college and university located in New Orleans, Louisiana.  One report on this work was delivered at the Joint Mathematical Meetings in January, 2001.  As we have attempted to discover ways to improve the delivery of course content in developmental courses, we have also paid attention to assessing the outcomes of our ventures.  Four of the past six years I have received support from the Xavier University Center for the Advancement of Teaching to investigate ways to teach and improve the learning outcomes of students in our developmental course at Xavier University.  For each of the Center’s supported projects in which I participated, an essential component was the assessment of the teaching and learning outcomes.  
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