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Integration of materials visualization with a materials database in a Materials
Science and Engineering freshman course
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We have incorporated computational modules into the undergraduate courses of Materials
Science and Engineering in University of Illinois at Urbana-Champaign. Students have
experienced with computational skills in molecular dynamics, density functional theory, and
thermodynamics. In Fall of 2019, visualization components were added to a freshman course, to
assist in understanding materials’ three-dimensional structures early on. As the use of materials
databases has surged, in Fall of 2020 we also integrated the current module with a materials
database to make students more comfortable with it. Students are supposed to find materials in
the database and download corresponding crystallographic files, which are then interfaced with
the visualization program, to analyze their structure and symmetry. Students are also asked to
compare the visualization result with experimental results. To evaluate the outcome of these
modifications, a detailed survey was executed, and the answers about utilization and satisfaction
were collected. After the update on exercises, the attitude of students to computation experience
in this class becomes more positive. The majority of students felt comfortable to use the
materials database and have willing to use it in the future courses. Student responses will be used
to improve the current implementation of the module.
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