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Figure 1 Model diagram of the mismatch between institutional resilience and learning resilience
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Figure 2 Exploration architecture diagram of the boundless classroom
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Abstract: Interdisciplinary learning for engineering graduate students faces barriers due to sequential knowledge structures,
organizational entity characteristics, and strong cultural identity in engineering disciplines. This study aims to construct a synergy
framework of institutional and learning resilience to support interdisciplinary learning in the Al era.

Drawing on the resilience theory originally developed by Holling and later extended to organizational studies, this study
distinguishes two interrelated concepts. The first is institutional resilience, defined as the system's capacity to provide a
supportive environment through structural, process, and cultural dimensions. The second is learning resilience, defined as the
student's capacity to proactively cope with cognitive conflicts, knowledge integration difficulties, and identity anxiety. Based on
this theoretical distinction, two corresponding strategies are proposed. The first is curation-based learning, a student-driven
strategy in which learners actively collect, filter, and integrate knowledge from multiple resources driven by real-world projects.
The second is boundless classrooms, an institutional platform designed to break boundaries of educational types, time-space
constraints, and organizational entities. The study then analyzes three specific mismatches between current institutional resilience
and learning resilience through theoretical deduction. Finally, it illustrates a preliminary exploration of the proposed dual-
empowerment model at Xi'an Jiaotong University, including the development of Al curricula and pilot curation-based courses
with formal credit recognition.

The analysis reveals three key mismatches that hinder interdisciplinary learning. First, there is a mismatch between structural
resilience and knowledge resilience. Rigid curricula with strong sequential prerequisites force students into excessive "catch-up”
learning, consuming cognitive resources that should be directed toward interdisciplinary integration. Second, there is a mismatch
between process resilience and methodological resilience. Traditional teacher-centered classrooms create a culture of silence,
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where students hesitate to ask questions. This forces students into solitary trial-and-error, and their methodological resilience is
consumed by groping in the dark rather than deep learning. Third, there is a mismatch between cultural resilience and identity
resilience. Institutional and social recognition remains concentrated on specialized expertise, creating anxiety about "betraying"
one's original discipline. This consumes students' identity resilience in role confusion and reduces learning motivation. The
proposed dual-empowerment model addresses these mismatches synergistically. Curation-based learning enhances knowledge
resilience by enabling students to bridge knowledge gaps efficiently, develops method resilience through real-project-driven
strategy selection, and supports identity resilience by positioning interdisciplinary learning as an extension of, rather than a
betrayal to, one's core expertise. Boundless classrooms enhance structural resilience through integrated multi-source resources,
strengthen process resilience through just-in-time interaction mechanisms and Al tools, and build cultural resilience by fostering
interdisciplinary recognition. Preliminary exploration at Xi'an Jiaotong University shows initial progress, including a multi-level
Al curriculum system and credit-bearing curation-based courses. However, it should be noted that the boundless classroom
platform remains in the design stage, and the overall model is still in preliminary exploration rather than full implementation.

This study reaches three main conclusions. First, the core challenge of interdisciplinary learning for engineering graduate
students should not be attributed solely to individual capability or willpower, but to a structural mismatch between institutional
resilience and learning resilience. Second, the key to overcoming this challenge is not demanding greater individual effort to
compensate for institutional deficiencies, but for universities to proactively enhance institutional resilience to empower the
effective deployment of student learning resilience. Third, the "curation-boundless" dual-empowerment model provides a
potential practical pathway for this synergy, though it remains in the exploratory stage.

Keywords: Artificial Intelligence; engineering graduate education; interdisciplinary learning; learning resilience; curation-based
learning; boundless classroom



