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Abstract

To address the major problems in traditional Heat Transfer teaching, including fragmented knowledge
modules, insufficient integration of cutting-edge engineering applications, and the lack of data-driven

CESIA: AR, X7, VR, IRET, ESHE ETRRERES ALBRER (feH) IR SRR S SRERD). BE
2, 2026, 16(9): 780-787. DOI: 10.12677/ae.2026.1691961


https://www.hanspub.org/journal/ae
https://doi.org/10.12677/ae.2026.1691961
https://doi.org/10.12677/ae.2026.1691961
https://www.hanspub.org/

AR 5F

feedback on student learning, this study proposes a smart course reconstruction framework inte-
grating a “knowledge-graph backbone, Al enhancement, and case-driven teaching.” Centered on the
KAP (Knowledge-Application-Problem) model, the framework develops a knowledge graph as the
structural foundation of the course, employs an Al teaching assistant to support the entire learning
process, and uses engineering cases to organize teaching activities. By systematically reviewing the
core content of heat conduction, convective heat transfer, radiative heat transfer, and heat transfer
process analysis, an interconnected knowledge graph linking “knowledge points, models and methods,
engineering problems and learning resources” is established to help students build a more systematic
cognitive structure. The framework also integrates digital supplementary materials, research-based
teaching cases, and Al-assisted learning diagnosis throughout the teaching process. This study pro-
vides a systematic design framework and practical pathway for the digital transformation and intel-
ligent reconstruction of core engineering courses.
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Figure 1. Framework for constructing the KAP educational knowledge graph model
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Figure 2. Construction of the knowledge layer in the KAP model
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Figure 3. Design of the application layer in the KAP model
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Figure 4. Transformation of cutting-edge scenarios into engineering-oriented teaching cases and the
implementation pathway
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Figure 5. Progressive implementation pathway for research-informed teaching cases
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Figure 6. Al-empowered closed-loop framework for smart teaching throughout the entire learning process
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