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Doing Science with an Al Colleague: Collaboration, possibilities,

and mental models

Daniel M. Russell

The role of Al in scientific research is undergoing a fun-
damental shift, moving from passive data-processing
tools to active, autonomous collaborators. As Al systems
become capable of deep reasoning and autonomous
experimental design, understanding how human scien-
tists think about, interact with, trust, and understand
these Al co-scientist systems is critical.

The success of agentic systems for scientific research
depends entirely on having a human in the loop. We'll
discuss the mental models scientists have while wor-
king with Al collaborators, noting how misaligned men-
tal models can lead to automation bias or algorithm
aversion, and then explore how we can design Al sys-
tems that actively help users build accurate, calibrated
models of the Al's capabilities.

We have found that accelerating scientific discovery re-
quires more than simply scaling compute or enginee-
ring better objective functions; it also relies on desig-
ning Al systems that align with human cognition,
providing accurate mental models, while working in a

safe, trusted, and productive partnership.
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