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Abstract

The secondary-higher-vocational-undergraduate integration training model provides a continuous
path for talent cultivation in vocational education. As a core basic course for multiple majors, chem-
istry faces problems such as inadequate adaptation to students’ learning situation, disjointed cur-
riculum connection, and separated evaluation systems. Based on the characteristics of students
dominated by imaginal thinking and weak knowledge application abilities, and aiming at the pain
points such as repeated and disconnected teaching content and inconsistent evaluation standards
in different academic stages, this study constructs a “two-way five-step” teaching model driven by
“life and job demands” based on Dewey’s “learning by doing” and constructivism. With the closed
loop of “knowledge source-application” as the core, the model is implemented progressively through
five links: “introduction-inquiry-application-detection-summary”, integrating scientific inquiry pro-
cesses and ideological and political education to realize the coordinated achievement of three-di-
mensional goals of knowledge, vocational ability and scientific literacy. Taking the “acid-base titra-
tion experiment” as the practical carrier, the connection of each academic stage is completed accord-
ing to the gradient where secondary vocational education focuses on standardized operations and
basic applications, higher vocational education emphasizes principle application and problem-solv-
ing, and undergraduate education highlights innovative design and scientific research thinking.
Meanwhile, an integrated evaluation system combining process evaluation and summative evalua-
tion with the participation of multiple subjects is constructed. Empirical studies through pre-test
and post-test comparison, questionnaire survey and interviews show that this model has signifi-
cantly improved students’ chemical knowledge application ability, providing a feasible paradigm
for chemistry teaching in the secondary-higher-vocational-undergraduate integration program. How-
ever, its universality needs to be verified in a wider range and longer cycle.
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Figure 1. Analysis of students’ learning situation characteristics
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Figure 2. “Two-way five-step” teaching method
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Table 1. Two-way five-step teaching process at the secondary vocational stage
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