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Abstract

Industry-education integration is a core strategy for promoting the integrated development of edu-
cation, science and technology, and talent, and for resolving the “two disconnected systems” between
talent cultivation and industrial demand. Existing studies mostly remain at the level of policy texts
and literature summaries, lacking first-hand data support for judgments such as “misalignment be-
tween cultivation objectives and industrial demand”, and problem analysis tends to be broad. Tak-
ing the hard technology field of integrated circuits in Shanghai as the research scenario, this paper
constructs a “demand - cultivation (supply) - collaboration” analytical framework and comprehen-
sively adopts a mixed-methods approach combining textual analysis of course syllabi, a question-
naire survey of graduates, and in-depth interviews with employers: it codes and analyzes 246 culti-
vation programs and core course syllabi from 8 universities, collects 386 valid questionnaires from
graduates of the 2023~2025 cohorts, and conducts semi-structured interviews with 36 HR manag-
ers and technical supervisors from 28 integrated circuit enterprises. The findings are as follows:
First, on the curriculum supply side, there are structural problems such as a low proportion of practi-
cal credits (mean 24.1%), a long content update cycle (mean 3.4 years), and a proportion of real enter-
prise projects entering the classroom of less than 30%. Second, 57.0% of graduates perceive that
course content lags behind actual job requirements, and graduates who deeply participated in indus-
try-education integration significantly outperform the ordinary cultivation group in job competence,
person-job matching, and first-year retention rate (Cohen’s d = 0.82). Third, employers consider the
most prominent capability shortcomings to be awareness of quality and process specifications (4.18
points) and the ability to troubleshoot and debug under real working conditions (4.12 points), rather
than professional theoretical foundation (2.71 points). Regression analysis shows that deep participa-
tion in industry-education integration, duration of on-the-job internship, and enterprise mentor guid-
ance significantly positively predict job competence (R? = 0.437). On this basis, this paper proposes a
“three-chain coupling, closed-loop feedback” industry-education integration mechanism model, and
provides operational strategies from three aspects: dynamic curriculum updating, real project traction,
and multi-stakeholder collaborative support, offering empirical evidence and mechanism-related in-
sights for cultivating skilled talents in integrated circuits and other hard-tech fields in Shanghai and
similar industrial cluster regions.
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Table 1. Comparison of four typical industry-education integration models in Shanghai’s IC industry
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Figure 1. Comparison of graduate competency between in-depth industry-education integration and ordinary training groups
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Table 4. Employers’ ratings of competency gaps among new graduates (n = 36, 5-point scale)
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Figure 2. Employers’ ratings of competency gaps among new graduates
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Table 5. Hierarchical regression results for correlates of job competency
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Table 6. Thematic analysis results of interviews
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Figure 3. The “three-chain coupling with closed-loop feedback” industry-education integration mechanism model
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