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Abstract

The integration of domestically developed industrial software into the course Signal Analysis and
System Simulation should extend beyond merely replacing software platforms and rewriting code.
It also requires careful coordination among programming-language conventions, function inter-
faces, disciplinary tasks, and assessment evidence. This study examines the transition of the course
platform from MATLAB to MWORKS.Syslab. Drawing on outcome-based education and active learn-
ing theory, it adopts an analytical perspective that integrates technology, pedagogy, and discipli-
nary content. The teaching-related differences between the two platforms are compared in terms
of program organization, array operations, the parameters and return values of signal-processing
functions, debugging approaches, and documentation support. Typical errors encountered during
software migration are also identified using functions such as periodogram. To promote active
learning, real-time computation, result comparison, and classroom discussion are incorporated
into lectures, forming an interactive approach that combines instruction with immediate hands-on
practice. The reform is described from three aspects: software environment and case adaptation,
in-class practice design, and assessment and evaluation. The spectral analysis unit is used to illus-
trate a teaching process that combines theoretical judgment with numerical verification. Evidence
from course implementation indicates that further improvement is needed to address inconsisten-
cies in the conditions used for graphical comparisons, insufficient justification of analytical meth-
ods, and inadequate assessment of students’ individual software-operating competence. Accord-
ingly, this study proposes refining the execution instructions for Syslab cases, incorporating more
parameter-variation tasks, and strengthening individual explanation and assessment activities.
The findings provide a reference for integrating domestically developed software into comparable
engineering courses.
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Table 1. Correspondence among the course competency objectives, teaching tasks, and assessment requirements
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Figure 1. Classroom teaching mechanism linking instruction and practice under an outcome-based approach
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Table 2. Key differences between MWORKS. Syslab and MATLAB in teaching-oriented software migration and recommended
practices
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Figure 2. Effects of observation duration and zero-padding on the spectrum of a dual-tone signal
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Table 3. Typical performance identified from oral defense records and corresponding teaching improvement requirements
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Figure 3. Distributions of continuous assessment grades, final assessment grades, and overall course grades
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