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Design and Practice of Physical Chemistry STS Exercises to
Cultivate Higher-Order Thinking Skills: “Fundamental Laws of
Thermodynamics” as an Example

Yashao Chen *, Jiami Feng, Changhao Wang, Ying Zhang, Cuie Bai
College of Chemistry and Chemical Engineering, Shaanxi Normal University, Xi’an 710119, China.

Abstract: With the emerging trend of high-quality and modern higher education, cultivating higher-order thinking
skills among students has become an important strategy for higher education development. Based on our
understanding of the connotation of higher-order thinking skills and STS (science, technology, and society) education,
this study organized the known conditions in STS exercises using the relationship between physical, quantitative,
characteristic, and idle conditions and the cultivation of higher-order thinking skills. Considering the fundamental laws
of thermodynamics in physical chemistry as an example, a two-way list of knowledge points combined with STS
education was established by integrating teaching objectives, learning situations, and STS exercise planning, which
was conducive to higher-order thinking skill cultivation. Considering the type and difficulty of STS exercises, they were
designed in the form of selection, adaptation, and self-compilation and practically applied in physical chemistry
teaching. These STS exercises promoted the higher-order thinking skills of students via problem solving. Thus, this
study provides a novel approach to improve the content and forms of physical chemistry exercises.
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