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Abstract

Under the guiding philosophy of keeping high school biology content current as mandated by the
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new curriculum standards, and against the backdrop of college entrance examination questions in-
creasingly trending toward contextualized and integrative formats, this paper investigates the role
and pathways of integrating cutting-edge disciplinary knowledge into high school biology instruc-
tion. Drawing on a systematic analysis of existing literature, the study first articulates the pedagog-
ical value of frontier biological knowledge, demonstrating that such knowledge can assist students
in adapting to scenario-based examination questions, foster the development of core competencies,
and facilitate the transition to higher education and professional requirements. By synthesizing rel-
evant literature and accumulated teaching experience, a five-stage instructional framework—com-
prising contextual introduction, inquiry-based questioning, frontier knowledge integration, trans-
fer and application, and consolidation with reflection—is constructed to embed biological frontier
knowledge into high school biology classrooms. Following this instructional framework, a teaching
case centered on the applications of immunology is subsequently designed to serve as a practical
reference for frontline educators. Finally, the paper puts forward research prospects, suggesting
that future studies may further explore module-differentiated instructional strategies as well as the
application of digital tools in this domain.
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Figure 1. Pathways for integrating frontier scientific knowledge into high school biology teaching
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