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Construction and Practice of Instrumental Analysis Experimental
Teaching Mode with Deep Integration of Ideological and Political
Education

Zisheng Xiao ', Siyi Liu ', Binhong He 2, Yi Xiao ', Qiong Xu ', Zhili Lan ', Rong Tan ', Liang Tan ",

Dulin Yin *

! School of Chemistry and Chemical Engineering, Hunan Normal University, Changsha 410081, China.

2 College of Chemistry and Chemical Engineering, Hunan Institute of Science and Technology, Yueyang 414006, Hunan Province,
China.

Abstract: This study explores the integration of ideological and political education within instrumental analysis
laboratory courses, focusing on the cultivation of social responsibility and other ideological elements embedded in
experimental teaching. Strategies and methods for the deep integration of disciplinary knowledge with ideological
education are systematically examined. The research introduces an innovative experimental teaching model that
combines “independent design” with “virtual-reality integration”, specifically applied in the comprehensive experiment
of “determining metal element content in hometown drinking water sources using inductively coupled plasma optical
emission spectroscopy (ICP-OES)”. In the “independent design” phase, ideological themes such as “enhancing social
responsibility” are explicitly incorporated, while the “virtual-reality integration” phase implicitly introduces elements like
“peer role models”. This approach achieves multi-dimensional integration of ideological education throughout the
experimental process. Practical implementation demonstrates that the “independent design + virtual-reality integration”
teaching model effectively combines experimental content, teaching methods, and ideological education elements
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across multiple dimensions. This integration not only enhances students’ enthusiasm for self-directed learning but also
promotes the coordinated development of their comprehensive experimental skills and scientific literacy.

Key Words: Independent design; Virtual-reality integration; Instrumental analysis experiment;
Ideological and political education; Inductively coupled plasma optical emission spectroscopy
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