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Abstract: Integrating scientific research with the experiments for analytical measurements is crucial for early
engagement of chemistry undergraduates in Nanjing University. This approach not only facilitates practical scientific
exploration but also integrates ideological and political education to help students correct values, nurture their research
interests, and enhance their academic literacy. This paper presents a case study of the undergraduate course
“Nanopore Electrochemical Measurement of Single Molecules”, conducted using a homemade instrument. The course
adopts a student-centered two-phase experimental teaching mode that transitions from “verification learning” to
“independent exploration”. Throughout the teaching process, the ideological and political elements such as self-
improvement and innovation are integrated to inspire students to master cutting-edge scientific technologies and
engage in independent exploratory activities. This course design effectively meets the educational goals of values,
knowledge, and skills, providing valuable insights for developing and reforming chemistry experimental courses that
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incorporate scientific research.
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