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Abstract

This paper focuses on the development of a smart course for Chemical Engineering Principles A (II).
It addresses several major teaching challenges encountered in foundational chemical engineering
courses at local universities, including the abstract nature of key concepts, insufficient integration
between theoretical instruction and engineering practice, and widening disparities among students
in learning progress and academic attainment. The paper systematically examines reform initiatives
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and practical experiences in blended teaching, knowledge graph construction, intelligent course-
agent development, digital human-based instructional resource development, and the implemen-
tation of a teacher-student-machine triadic interactive teaching model. The study aims to provide a
practical and transferable pathway for the intelligent transformation of disciplinary course instruc-
tion.
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Figure 1. The “five-element integration” teaching content of each chapter in this course
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Figure 2. The “teacher-student-machine” tripartite structure constructed in this course
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Figure 3. The intelligent agent constructed in this course
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Figure 4. The BOPPPS teaching model integrated with Al technology in this course
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Figure 5. Al teaching assistant (Before class)
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Figure 6. Personalized teaching design of the task engine and Al-enabled classroom activities (During the class)
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Figure 7. Al-assisted evaluation (After class)

7. Al BiiTEGRER)

5. BERRK

ARG R (80-1004))
80%
60%

40%

20% I

0%

20214EFK  20224E8K  20234EFK 20244k 20254E%K
IR A B R

25%
20%
15%

10% I l

5%

oon H B =
20214EFK 20224EFK 20234FEFK 202448k 20254EFK

Figure 8. Comparison of the excellent and failing rates of the final exam for this course over the past 5 years
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