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Abstract

While generative artificial intelligence (AI) boosts the efficiency of modern medical education, it
may inadvertently exacerbate intellectual inertia and impair critical thinking abilities among med-
ical students. Medical Inmunology is characterized by abstract concepts and sophisticated immune
mechanisms, which place high demands on students’ critical thinking and reasoning capacity. To
balance technological empowerment and cognitive thinking training in medical teaching, this study
constructs a closed-loop critical thinking teaching model termed the “Three-Stage and Six-Step”
framework under the guidance of the human-machine collaborative education philosophy. In this
model, generative Al is adopted as a cognitive reference tool to expose learners’ cognitive biases
and promote reflective thinking, and teaching practice is carried out with the complement system
as the core teaching carrier. The proposed model covers three core teaching procedures: pre-class
independent cognitive construction, in-class human-machine comparative critical analysis, and
post-class knowledge reconstruction and clinical knowledge transfer. It drives students to actively
engage in cognitive dilemma and in-depth thinking, thereby consolidating disciplinary understand-
ing and improving their critical thinking competency and clinical application capacity. Practical
teaching results indicate that this innovative teaching model can effectively enhance students’ in-
depth knowledge mastery and clinical transfer ability, and alleviate the deterioration of critical
thinking caused by excessive reliance on generative Al. This study provides a feasible and promot-
able paradigm for the teaching reform of Medical Immunology in the generative Al era.
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Figure 1. The “Three Stages and Six Steps” closed-loop critical thinking teaching mode
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