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This talk describes an ongoing project focused on curricular and pedagogical changes in a second-
year materials and energy balances course at Purdue University, CHE 20500: Chemical
Engineering Calculations. In this work, we have focused on ways to not only improve students’
academic performance but also their motivation. Motivation is essential for individuals to find
energy, mobilize effort, and persist toward a particular goal. This psychological factor is important
for student learning and engagement in university classrooms and has been linked to student
success and persistence in STEM degrees.

The course redesign substantially decreased the failure and withdrawal rate in the course, and this
effect persisted in subsequent course offerings. Students also had increased motivation, which
positively predicted higher academic success. During the COVID-19 pandemic and switch to
online learning affected students, we continued to collect motivation and student success data. We
found lower motivation and higher stress levels were related to differences in performance,
especially for women. Ongoing efforts include the development of course resources to support
self-regulated learning. These ongoing efforts are based on larger engineering-wide research
efforts on student success and the translation of those research efforts into effective classroom
practices. Lessons learned from these efforts can provide ways to consider not only the curricular
content of courses but also how implementation support student outcomes.
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