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Abstract

Located on the Leizhou Peninsula, Zhanjiang’s Huguangyan maar lake is an ideal site for studying
regional and global Quaternary climate and environmental changes due to its continuous sediment
record and high resolution. This teaching design centers on the core concept of “the integrity of the
natural environment” from the People’s Education Press high school geography elective textbook,
Volume 1: “Fundamentals of Natural Geography”, using Huguangyan as a teaching resource. Guided
by academicresearch, it introduces topics such as “paleoenvironmental reconstruction” and “paleo-
climate inversion”, transforming cutting-edge Earth science findings into accessible course materi-
als for high school students. The central goal is to guide students in reconstructing past climates
through interpreting sediment data. By utilizing multiple indicators—including physical structure,
chemical composition, and biological fossils of Huguangyan sediments, the design enables students
to infer historical environmental parameters, such as redox conditions, paleotemperature, and paleo-
precipitation.
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Table 1. Correspondence matrix of feasibility elements for reconstructing ancient environments from sediments
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Figure 1. Teaching design flowchart
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Table 2. Teaching objectives of sediment-derived paleoenvironments
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Table 3. Lesson 1: Accumulating archives of ancient charm
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Cross-sectional view of Huguangyan
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Landscape view of Huguangyan
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Lake Guangyan maar lake water depth and the distribution of sand, silt, and clay volume fractions in
surface sediments [2]
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Table 4. Lesson 2: Scientific decoding reveals true knowledge
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Table 5. Questionnaire on the learning feedback of paleoenvironment exploration based on academic enlightenment
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Figure 2. Statistical results of the “Learning Effect Feedback Questionnaire on Paleoenvironments Based on Academic En-
lightenment”
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