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Abstract
Against the backdrop of current high school biology education, students generally suffer from
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inadequate scientific inquiry competence and insufficient instructional time for inquiry practice.
To resolve these prevalent issues, the present study adopts Problem-Based Learning (PBL) as its
theoretical framework and takes senior high school biology courses as the practical context, aim-
ing to explore effective instructional strategies for fostering students’ scientific inquiry literacy.
This study firstly establishes a multi-dimensional indicator system for scientific inquiry spirit and
develops a PBL instructional procedure centered on hierarchical problem chains. A three-month
quasi-experimental design was subsequently adopted for empirical intervention, in which one experi-
mental class received PBL-based instruction while one control class was taught with conventional in-
structional approaches. A self-compiled questionnaire was employed for pre-test and post-test meas-
urements, and semi-structured student interviews were further conducted to supplement and validate
the instructional effects. Empirical results demonstrate that students in the experimental class exhibit
statistically significant improvements across all dimensions of scientific inquiry spirit compared
with their counterparts in the control class. On the basis of the empirical findings, this study pro-
poses targeted instructional optimization strategies, which can provide practical implications
and actionable references for the innovation and reform of inquiry-based biology teaching in sen-
ior high schools.
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Table 2. Partial materials of scientific inquiry spirit
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Figure 1. The cultivation process of scientific inquiry spirit in high school biology based on PBL mode
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Table 4. Independent-sample #-test data of the pre-test scale
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