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Abstract

Biology employs life phenomena as its pedagogical context and authentic problems as its vehicle. In
problem-solving, higher-order thinking serves both as a “scaffolding” and as a learning objective. Tak-
ing the artificial Sankey-fish pond ecosystem as an example, isotope labeling techniques reveal energy
flow processes through the transfer of 1#C-marked substances. Through carefully designed problem
chains, students are guided to construct the “one in, four out” energy flow model. This process cultivates
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their analytical and problem-solving abilities, critical thinking, and creative thinking, thereby devel-
oping higher-order thinking.
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Figure 1. Food web diagram of the core food chain in Sankey-fish ponds
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Figure 2. Energy flow diagram of primary consumers
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