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Abstract: The “Universe 25” experiment led by John B. Calhoun fully documented the whole-course changes of
a mouse population in an enclosed environment with abundant resources: rapid reproduction in the early stage,
gradual decline, and eventual extinction of the entire population. This experiment is well-suited for inquiry-based
teaching in the high-school biology chapter “Changes in Population Size”. At present, the teaching of ecology in
Chinese high-school biology still largely adopts conventional and monotonous teaching models. Greater emphasis
is placed on knowledge delivery while insufficient attention is paid to analyzing the underlying mechanisms,
which reduces students’ willingness to engage in class. Accordingly, taking the “Universe 25 experiment as the
core material, this study adopts project-based learning and model-building strategies to develop a teaching design

integrating mathematical and social models. Through interdisciplinary integration, students’ learning motivation
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can be stimulated, and their scientific thinking and inquiry competence can be cultivated. Students are further guided to

apply dynamic principles of population change to real-world contexts, analyze practical issues such as resource utilization

and ecological balance in human social development, foster the idea of harmonious coexistence between humans and

nature, and achieve the cultivation objective of social responsibility among the core competencies of high-school biology.

Keywords: ‘universe 25’ experiment; teaching path; changes in population size; project-based learning; core

biological literacy
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