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Abstract

At present, the assessment system for university physics experiment courses is difficult to effectively
and accurately evaluate, as well as fully cultivate, students’ higher-order goals such as scientific in-
quiry literacy, engineering practice ability, and innovative thinking. To address the problems of “em-
phasizing operation over thinking, outcomes over process, and uniformity over individuality” existing
in the traditional teaching evaluation model, this paper, guided by the concepts of Outcome-Based
Education (OBE) and constructivistlearning theory, establishes a new comprehensive and whole-pro-
cess experimental evaluation system centered on students’ ability development on the basis of exist-
ing work. Process-based evaluation indicators are established from five aspects: experimental design,
process implementation, data analysis, critical reflection, and innovative transfer. Meanwhile, a new
system of graded certification and flexible learning based on strict competency authentication is
adopted for the first time. A one-semester comparative teaching experiment shows the following con-
clusions: first, itimproves students’ concentration in classroom learning; second, it enhances students
enthusiasm for self-driven learning; third, it strengthens students’ ability to solve complex problems.
Both theoretical analysis and teaching practice indicate that this reform provides a new possibility for
the transformation of the assessment and evaluation model of experimental courses under the back-
ground of engineering education.
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Table 1. Construction and implementation of the five-dimensional process evaluation indicator system
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Figure 1. Two-tier flexible curriculum and competency certification mechanism
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