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Abstract

This paper investigates the challenges in programming education for chemical engineering majors at
undergraduate institutions. It focuses on the impact of digital teaching methodologies and the selec-
tion of introductory programming languages on the development of digital competencies, alongside
approaches to integrating programming with curricula and methods for cultivating programming
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skills. The study analyzes how courses in science and engineering, chemical engineering design, and
automation can be effectively merged with digital technologies, while organically incorporating ar-
tificial intelligence. The proposed frameworks and implementation strategies provide valuable in-
sights and references for fostering digital capabilities, aiming to offer practical guidance for devel-
oping programming competencies in chemical engineering students.
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