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Abstract

To enhance the teaching quality of Dairy Processing Technology, a National First-Class Undergraduate
Course-and to cultivate students’ scientific and technological innovation capabilities, this study pro-
posed and implemented a curriculum reform scheme guided by scientific and technological innova-
tion competitions (e.g., the “Internet Plus” Innovation and Entrepreneurship Competition and the
“Challenge Cup” Competition). The core of the reform included: establishing a three-stage progressive
teaching model of “Course Learning-Project Training-Competition Practice”; reconstructing the cur-
riculum content system to align organically with the demands of innovation competitions; instituting
a dual-mentor system comprising “Course Instructors + Competition Supervisors”; and reforming the
assessment and evaluation methods. Using a quasi-experimental design, 160 students were selected
as subjects, divided into an experimental group (reform class, n = 80) and a control group (traditional
teaching class, n = 80). The effectiveness of the reform was evaluated across four dimensions: aca-
demic performance, course satisfaction, self-assessed innovation ability, and participation in compe-
titions. The results indicated that the overall academic score of the experimental group was signifi-
cantly higher than that of the control group (81.14 vs. 75.72, P < 0.001, Cohen’s d = 1.03). Satisfaction
across all dimensions improved significantly, with teaching methodology showing the most notable
increase (Cohen’s d = 1.10). The comprehensive innovation ability score of the experimental group
was significantly superior to that of the control group (3.95 vs. 3.35, P < 0.001). Furthermore, the com-
petition participation rate in the experimental group (63.7%) was significantly higher than that in the
control group (31.2%, P < 0.001). The study demonstrates that integrating scientific and technological
innovation competitions into the teaching of Dairy Processing Technology effectively enhances stu-
dents’ academic proficiency, innovative practical abilities, and enthusiasm for competition participa-
tion, providing valuable insights for the teaching reform of specialized courses in food science and
engineering.
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Table 1. Comparison of academic performance between experimental group and control group
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Figure 1. Comparison of course satisfaction between experimental group and control group
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Table 2. Comparison of course satisfaction between experimental group and control group
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Figure 2. Comparison of innovation ability dimensions between experimental group and control group
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Table 3. Comparison of innovation ability dimensions between experimental group and control group
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Figure 3. Participation rate and award situation of technology innovation competition
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Table 4. Participation in the science and technology innovation competition between the experimental group and the control
group
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Table 5. Evaluation of teaching reform effectiveness for experimental group students
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Figure 4. Distribution of evaluation results of teaching reform among experimental group students
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