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Research on Strategies for Improving Junior High School Teachers’ Scientific
Education Literacy——Practical Exploration Based on the "Three-Layer,

Four-Dimension and Five-Capability” Model

Feng Wei
Baoding No.17 Middle School / Yanzhao Famous Teacher Feng Wei Studio, Baoding, Hebei 071000

Abstract : Inresponse to issues such as unclear hierarchy, fragmented structure, and superficial competencies in
the professional development of junior high school science teachers, this study establishes a "Three—
Layer, Four-Dimensional, Five—-Power" science education literacy model grounded in localized
practice, based on PCK and TPACK theories. Through large—scale pretesting and diagnostics involving
512 junior high school science teachers in Hebei Province, three primary deficiencies—interdisciplinary
integration, inquiry design, and scientific ethics—were identified. Leveraging the mentor-led studio
system, a quasi—experimental design was employed to implement twelve action plans across three
stages: baseline improvement, quality enhancement, and excellence. The first round of action research
revealed significant progress in inquiry design and understanding of scientific essence among the
experimental group, though improvements in digital teaching proficiency and other metrics remained
statistically insignificant. This model and strategy system provide an empirically viable pathway for
systematically elevating junior high school teachers' science education literacy at the regional level.

Keywords : scientific education literacy; junior high school teachers; Three-Layer, Four-Dimension and

Five-Competence; action research; teachers' professional development
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