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Exploring the Teaching Reform of the '"Knowledge Discovery and Data Mining'' Course
Oriented toward Digital-Intelligence Literacy: Research and Practice of Machine Learning
General Education for Liberal Arts Undergraduates

Pan Xiaohui
School of Digital Intelligence & Law/School of Intellectual Property, Shanghai University of Political Science and Law,
China Shanghai 201701

Abstract: Driven by the New Liberal Arts initiative, the integration of information technologies such as artificial
intelligence and big data with humanities and social science disciplines has become a national priority, making courses
such as Knowledge Discovery and Data Mining and Machine Learning increasingly important in cultivating liberal arts
talent. However, existing pedagogical research and practice on such courses have largely targeted computer science
and engineering majors, and liberal arts undergraduates commonly encounter the following problems: high barriers
in mathematics and programming, a disconnect between course content and disciplinary contexts, and monotonous
assessment methods. Based on a literature review of CNKI, VIP, and international journal databases, and drawing
on teaching experiences for non-computer-science students both at home and abroad, this study designs a teaching-
reform plan for the "Knowledge Discovery and Data Mining" course tailored to liberal arts students. The course
has been implemented for three semesters at our university. The reforms include: (1) shifting the objective from
knowledge transmission to a four-tier digital-intelligence literacy framework of "data awareness—methodological
understanding—tool application—critical reflection"; (2) reconstructing a modular knowledge system covering "data-
mining concepts and process—regression analysis—classification models—feature engineering—clustering algorithms";
(3) adopting a humanities- and social-sciences-oriented case-based pedagogy of "problems first, principles second,

and programming cases as drivers"; (4) replacing the single closed-book examination with a process-based assessment
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system that combines continuous assessment (data-collection exercises and stage-by-stage experiments) with an open-

ended final computer-based test; and (5) embedding algorithm ethics and ideological-political education throughout

the entire teaching process. Practice shows that the process-based assessment reform has effectively safeguarded

course completion and assessment quality, while the cultivation of programming practice skills and the provision of

differentiated support for expanded cohorts remain key weaknesses. This study can serve as a reference for constructing

data-related general-education or interdisciplinary courses under the background of the New Liberal Arts.

Keywords: New liberal arts; Knowledge discovery; Data mining; Machine learning; Teaching reform; Digital-

intelligence literacy
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