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Abstract; The evolution of scientific research has traversed from empirical science, theoretical science, computational science to data
science, and is now entering the fifth paradigm — Al for Science ( AI4S), marking a significant transformation in the methodology of
scientific inquiry. This paper delves into the progression from the first to the fourth paradigms of scientific research and meticulously ana-
lyzes the essence, characteristics, and profound implications of the fifth paradigm. The fifth paradigm does not simply negate the previ-
ous ones but complements, enhances, and integrates with them, forming an iterative new model of scientific research. Given the poten-
tial new challenges posed by the fifth paradigm in areas such as research ethics, data security, and intellectual property rights, this

paper underscores the importance of enhancing interdisciplinary collaboration, promoting data sharing, driving algorithmic innovation,
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and cultivating specialized talent. The aim of this paper is to establish a framework that aligns with contemporary research ethics to en-

sure the high quality and sustainability of research under the fifth paradigm.
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