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BREAKING THE BOUNDARIES OF INTERACTION:
A LLMS-DRIVEN SOCIAL SIMULATION STUDY ON
THE DIFFUSION OF NEW TECHNOLOGY
INNOVATIONS AMONG UNIVERSITY STUDENTS

ABSTRACT

As generative Al profoundly reshapes society, its diffusion pattern exhibits complexity
beyond the prediction of traditional models. As “digital natives” and key early adopters of Al
technology, college students, with their unique online social habits, information channels, and the
dual pressures of academics and employment, have created a new situation for technological
diffusion. Understanding how AI breaks through traditional interaction models and is accepted
among this group is crucial for revealing the contemporary technological diffusion mechanism.
Moreover, existing research on innovation diffusion is often limited by the “interaction boundary”
of real-world observations, making it difficult to capture the complex social network effects and
cross-situational interactions behind technology adoption. As a research tool, social simulation
can simulate complex social behaviors and dynamics through agent-based modeling and has been

widely used in social science research in recent years.

This study aims to explore the innovation diffusion mechanism of new technologies on
college campuses and evaluate the effectiveness of LLMs-driven social simulation as a research
tool. Focusing on the college student group, this study uses the original social simulation
framework SocialSimuLLLM, which is improved based on the Generative-agents concept, to



simulate the diffusion process of Al technology in the college campus environment. Through a
dynamic branching experimental design, by comparing the behaviors of agents under different
technology exposure intensities and policy intervention scenarios, the ability of LLMs-driven
social simulation to capture differences in interpersonal diffusion, policy response, and

technology adoption is verified.

The innovation diffusion of Al technology is essentially a process of social cognitive
reconstruction. This study confirms that in the innovation diffusion among college students, the
coupling of social networks enables the leap from information transmission to collective action,
the coupling of scenario requirements realizes the reshaping from technological features to
contextual values, and the coupling of policy response achieves the reverse interaction from
passive acceptance to active construction. These three coupling mechanisms are intertwined,
jointly shaping the unique innovation diffusion model of the college student group. This model
reveals the initiative and agency of college students beyond traditional interaction boundaries in
technological diffusion. They are not only technology recipients but also actors who reshape the

logic of technology application based on their own needs and environmental pressures.

This study not only contributes new empirical perspectives and analytical frameworks to the
theory of innovation diffusion but also provides strategic insights for higher education to cope
with the Al wave, emphasizing the importance of integrating social networks, meeting scenario

requirements, and formulating flexible policies.

KEYWORDS: Innovation Diffusion TOE Framework Social Simulation LLM Agent
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