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Abstract

This study examines innovation in scientific research enabled by agentic artificial intelligence, reflecting the shift from using Al as a
supporting tool to employing systems capable of planning, using tools, and executing interconnected research tasks with varying
degrees of autonomy. It aims to establish the concept of agentic Al, analyze its applications across the research process, and identify
its main methodological, scientific, and governance challenges. The study adopts a descriptive analytical approach through reviewing
and analyzing recent relevant scientific literature. The findings show that agentic Al differs from conventional generative Al use
through its capacity to manage multiple tasks toward a defined goal. Its applications extend from generating research ideas and
hypotheses to scientific discovery, analysis, automated experimentation, and self-driving laboratories. The analysis also indicates that
greater autonomy is accompanied by challenges related to output accuracy, error propagation across stages, traceability, verification,
research integrity, and accountability. The study concludes that the principal value of agentic Al lies not in replacing researchers, but
in reorganizing research workflows through disciplined integration between agentic capabilities and human scientific judgment. It
recommends human verification of critical stages, transparent documentation, process-level evaluation, and clearly defined levels of
task delegation according to risk and task characteristics.

Keywords: Agentic Artificial Intelligence; Scientific Research; Research Innovation; Research Automation; Human—Al Integration.
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