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[bookmark: _GoBack]The current Thermodynamics I course was adapted into a modular structure with a focus on mastery learning, because the current curriculum is overly theoretical. This creates difficulty for the students with visualizing the concepts and their application. The modular structure evolved by identifying key course concepts and developing sequential, measurable Learning Objectives, clearly communicating them to the students from the start. These were analyzed and used to design and develop resources to help students achieve mastery learning and aid in visualizing concepts and applications, making the course both easier to learn and easier to teach. The course redesign utilizes the Learning Objectives, online resources, and interactive activities to add greater flexibility for when and how students engage with the course material. The course redesign is formatted to keep students on pace and to promote student learning as well as innovative thinking. The curriculum was reorganized to immerse the students into the difficult core concepts earlier in the course using realistic case studies. Lessons encourage the use of computer software such as Excel and MATLAB in order to teach more advanced problem solving techniques. In addition, new tools were designed and are being developed to illustrate concepts such as process visualization, heat capacity, energy and entropy, and cyclic processes. These applications are being integrated to the current Thermodynamics I class, with results recorded and approaches manipulated, to furnish students with a better academic framework in order to learn thermodynamics. This is accomplished through providing students with greater interaction, instantaneous feedback, and multiple opportunities to recall and repeat exercises so that skills are mastered. Swift feedback amongst professors, research assistants, and students is integral to the course redesign; it quickly ameliorates misunderstandings and provides assessment data for continuous improvement. Thermodynamics is generally considered to be one of the most difficult courses in Chemical Engineering. It is one of the first STEM courses to redesign pedagogy at the University of Missouri, potentially being applied to other classes, with hopes of being a marketable “Learn Thermodynamics” teaching module.
