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From the Fourth to the Fifth Scientific Paradigm: Transformation of Knowledge Production Driven
by Scientific Research Agents

Aiging WANG

Ningde Normal University, Ningde 352100, China

Abstract Empirical, theoretical, computational and data-intensive science together form the conventional frame-
work for understanding how modern research has changed. With the advance of large language models, Al for
Science, autonomous laboratories and multi-agent research systems, artificial intelligence has moved beyond data
processing and simulation acceleration into problem formulation, literature understanding, hypothesis generation,
experimental design, code execution, data analysis, paper writing and peer review. Building on the four-paradigm
framework, this paper defines a fifth scientific paradigm: one in which scientific research agents serve as the core
organizing unit, supported by computing power, scientific data, foundation models, autonomous experimental plat-
forms and human-AlI collaboration, and in which discovery is organized in an autonomous, closed-loop, platform-
based and auditable manner. What separates it from the fourth paradigm is not more data or stronger algorithms, but
the simultaneous restructuring of research subjects, workflows, validation mechanisms and organizational forms.
To prevent conceptual inflation, three minimum criteria are proposed: agents must enter at least two mutually re-
inforcing core research stages; the system must revise its plan on the basis of intermediate evidence and connect to
computational or experimental verification; and the whole process must carry auditable human oversight and ac-
countability. The paper analyses the enabling conditions and operating mechanisms of this paradigm, examines its

consequences for research organization, division of labour, evaluation and national innovation systems, and draws
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on the correction issued to the A-Lab autonomous synthesis paper and third-party evaluations of the Al Scientist

to show that greater automation does not move in step with greater reliability. Developing scientific intelligence
therefore requires not only models and computing power, but also scientific data systems, experimental interfaces,
reproducibility infrastructure and rules of accountability.

Keywords Fifth scientific paradigm; scientific research agent; Al Scientist; Al for Science; knowledge production;

national innovation system
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