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Abstract

Inorganic and Analytical Chemistry Experiment is a foundational experimental course for modern
chemistry majors. The “anomalous phenomena” encountered during experiments—including anom-
alous observations, anomalous data, and anomalous results—not only serve as pedagogical opportu-
nities for cultivating students’ scientific literacy but also represent inherently high-quality vehicles
for curriculum-based value education (curriculum ideological and political education). Based on a
systematic analysis of the types and causes of anomalous phenomena, and drawing upon Piaget’s the-
ory of cognitive conflict and Popper’s falsificationism, this paper identifies four dimensions of value
embedded in anomalous phenomena: the scientific attitude of seeking truth from facts, the craftsman
spirit of rigor and precision, the innovative thinking characterized by critical questioning, and the ac-
ademic integrity of honesty and trustworthiness. Using three representative experiments—“Determi-
nation of Copper Content by lodometry”, “Purification of Crude Sodium Chloride” and “Determination
of Mixed Alkalis by Double-Indicator Method”—as illustrative cases, we construct a four-step instruc-
tional pathway: “anomaly capture - causal attribution - value guidance - reflective internalization”.
Through a quasi-experimental design (with pretests to ensure comparability between the experi-
mental and control groups), and employing multiple assessment tools including structured classroom
observation scales, cross-comparison of original laboratory notebooks and experimental reports, we
implemented a one-academic-year teaching practice. Results show that the proportion of students
actively exploring anomalous phenomena increased from 23.4% before the reform to 81.7%, while
the rate of data alteration in experimental reports decreased from 26.8% to 8.3%, achieving an
organic integration of knowledge transmission, competency development, and value orientation.
The paper also systematically discusses the limitations and challenges of this model, including en-
hanced demands on instructors’ competencies, time costs, and the balance between guided in-
struction and open-ended inquiry, with the aim of providing a new perspective for integrating
value education into chemistry laboratory courses.
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