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Abstract

To address the demand for innovative talent cultivation in the context of emerging engineering ed-
ucation, and to solve problems existing in the traditional lecture-based learning (LBL) approach for
the “Water Quality Engineering II” course—such as students’ passive learning, the disconnect between
theory and practice, and insufficient cultivation of high-order competencies—a blended teaching re-
form was carried out based on the Problem-Based Learning (PBL) method and the Chaoxing Xuex-
itong Platform. A grouped comparative experiment was adopted in this study: two parallel classes
of the Water Supply and Drainage Science and Engineering major were divided into a control group
(LBL + Xuexitong mode) and an experimental group (PBL + Xuexitong mode), and a one-semester
teaching practice was conducted. The effectiveness was evaluated through multi-dimensional data,
including final exam scores, the Complex Engineering Problem-Solving Ability Scale (C-EPAS), group
project scores, platform learning behavior data, and student satisfaction questionnaires. The re-
sults show that the experimental group significantly outperformed the control group in terms of
knowledge application, complex problem-solving ability, teamwork, and innovative thinking (p <
0.01). The Xuexitong Platform provided efficient management tools and process-oriented data sup-
port for the PBL process. This study proves that the “PBL + Xuexitong” teaching mode can effectively
stimulate students’ learning initiative, promote deep learning, and significantly improve students’
comprehensive abilities and literacy. It provides an effective, practical path for curriculum reform
in the background of engineering education professional certification.
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Figure 1. Comparison chart of experimental teaching method designs between two groups
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Table 1. Teaching modes for different teaching contents
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Figure 2. Comparison of score rates in different question types of the final exam between

two groups of students
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Figure 4. Comparison of key behavioral data of two groups of students on

the Xuexitong platform
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Figure 5. Results of student satisfaction survey: (a) Experimental group; (b) Control group
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