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Abstract

This study investigates collaborative processes and associated knowledge types between
design students and generative artificial intelligence (GAI), utilizing theoretical lenses of
Transactive Memory Systems (TMS) and knowledge dimensions. Employing a diary method,
three design students documented their interactions and collaboration with Al during design
tasks, allowing for detailed analysis of task specialization, information exchange, and
communication patterns between human and Al members. The findings reveal that human-Al
collaboration embodies the characteristics of a TMS, with students proactively facilitating
information exchange and promoting knowledge sharing as essential mechanisms underpinning
effective collaboration and role clarification. Iterative feedback and communication between
students and Al further enabled the integration of collaborative outcomes into design tasks.
Guided by students, the Al demonstrated flexibility in performing various specialized roles,
challenging traditional TMS perspectives that view knowledge specialization as relatively stable.
From a knowledge dimension standpoint, the expansion of conceptual knowledge supported
students in acting as facilitators and knowledge translators. In contrast, tacit procedural
knowledge, encompassing contextual understanding and manual operations, remained resistant
to substitution by Al, emphasizing the complementary relationship between human and Al
knowledge. Given the increasing prevalence of human-Al collaboration, this study suggests
integrating student-driven data collection and knowledge synthesis within design education to
foster a shared knowledge base between humans and Al. Moreover, incorporating verification
processes, enhancing conceptual knowledge development, and continually cultivating tacit
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procedural knowledge are recommended as critical strategies to deepen human-Al collaborative
innovation.

Keywords: Human-Al Collaboration, Design Education, Generative Atrtificial Intelligence (GAI),
Transactive Memory System (TMS), Knowledge Dimension.



