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A New Exploration of Teaching Mode of “Earth System Science”
for Marine Science

Zhao Yifei,Liu Qing,Xu Min,Chen Ye,Wang Lizhu,Lai Zhengging
( College of Marine Science and Engineering, Nanjing Normal University , Nanjing 210023, China)

Abstract: In the 21st century, earth science has entered a new stage of “earth system” , emphasizing the interactions
between the lithosphere , hydrosphere ,atmosphere ,and biosphere ,and studying the interaction processes and mechanisms of
various earth’s spheres from a holistic perspective. As an important component of the earth system,the ocean holds a crucial
position in the earth science system. To help students develop systematic thinking before learning marine disciplines, the
major of marine resources and environment at Nanjing Normal University offers an “Earth System Science” course.
However,due to students’ weak geographical foundations,inadequate understanding of earth science,and unclear self-value
orientations, the course lacks instruction on “ comprehensive understanding of various earth science elements”,
“understanding the earth system from a marine science perspective”, and “ sustainable development with human-
environment coordination”. Furthermore , traditional rote learning methods tend to result in rigid thinking and a lack of
exploratory spirit among students, with an emphasis on theoretical teaching and weak practical components, which is
unfavorable for cultivating research skills. Based on this, we reconstruct the course content system, focusing on
comprehensive understanding of earth science elements, marine science case analysis, and system-view cultivation. By
combining problem-driven and case-based teaching methods, we innovate a “trinity” inquiry-based teaching mode and
supplement it with a diversified assessment system that emphasizes both knowledge and ability evaluation. This exploration
of a new talent cultivation model in oceanography aims to promote students’ learning outcomes and learning ability
development.
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Fig. 1 Earth system science course from the perspective of earth system science and marine science
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Fig. 2 Reconstruction and optimization of earth system course content
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Fig.3 'Three-dimensional integrated' inquiry-based teaching model of earth system science course
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Fig.4 Comprehensive evaluation system of a multi-dimensional course
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