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Abstract

To address the dual challenges of reduced instructional hours and the demand for enhanced engi-
neering competency in the context of emerging engineering education, this study systematically con-
structs and implements the “Open Experiments + Online-Merge-Offline” teaching model using the Nu-
clear Radiation Monitoring course in an engineering academy as a case study. Guided by Outcome-
Based Education (OBE) and Design-Based Research (DBR), the model innovatively proposes a dual-
loop coupling mechanism consisting of a “design iteration loop” (online) and an “empirical valida-
tion loop” (offline). A four-stage progressive blended teaching process is designed: (1) task initia-
tion and knowledge construction, (2) solution design and simulation optimization, (3) implemen-
tation and data collection, and (4) data analysis, report writing, and reflective iteration. By devel-
oping an open experiment resource package integrating “core projects, virtual simulations, and
case data”, and by constructing a multidimensional formative assessment system based on “com-
prehensive digital portfolios”, the model effectively addresses the limitations of traditional experi-
mental teaching in terms of temporal and spatial flexibility, depth of inquiry, and personalized sup-
port. Teaching practice demonstrates that the model significantly enhances students’ competencies
in identifying and defining complex engineering problems, designing systematic solutions under
multi-constraint conditions, and engaging in teamwork and professional communication. This
study provides a replicable and actionable framework for practical teaching reform in military en-
gineering disciplines and similar institutions.
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Figure 1. Schematic diagram of the dual-loop driven teaching paradigm: “Design Iteration Loop”
(online) and “Empirical Validation Loop” (offline)
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Table 1. Teaching process and credit hour allocation of the “dual-line parallel, four-stage progressive” blended learning model
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