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Ideation is at the core of the scientific process. To perform interesting research, a scientist must first have
a good idea, one that is both novel and useful. Scientists are more likely to come across a good idea
when they generate more ideas overall. A common method for generating diverse ideas is to identify
analogies between different concepts. In the case of scientific ideation, a major source of inspiration is
reading research papers, which provide concepts that can be analogized in order to spark interesting
ideas.

However, fixation makes producing many different ideas difficult. For scientists, scholarly filter bubbles
often bias them towards reading papers with the same set of concepts. Moreover, when exposed to a
larger variety of concepts, scientists often struggle to see connections between familiar and new
concepts. Even if a scientist has managed to identify an interesting analogy of concepts to form a
research idea, assessing the idea's novelty in comparison to the existing literature is a cumbersome yet
critical task. As large language models (LLMs) become more powerful, they have great potential to
support scientists in identifying novel analogies. LLMs can help scientists to 1) explore more concepts
and analogies between concepts as well as 2) evaluate and improve idea novelty. Still, thoughtful
scaffolding is required to support the scientist-LLM interaction necessary for a fruitful ideation session.

In this talk, | will describe an LLM-powered tool called Scideator, developed in collaboration with the
Allen Institute for Al, that provides scaffolding for analogy-based ideation as well as evaluation and
improvement of idea novelty. Scideator extracts key facets from scientific papers, which includes the
purpose (the problem the paper addresses) and mechanism (the paper’s proposed solution to the
problem). The tool creates analogies that map the purpose and mechanism of one paper's idea to the
purpose and mechanism of another paper's idea. These analogies are then used to suggest ideas that
combine a purpose from one paper and a mechanism from an analogous paper. The scientist may also
add and select facets themselves to generate ideas. For each generated idea, the tool presents its
analysis of the idea’s novelty in relation to related papers, which can be edited by the scientist. If the
analysis indicates that the idea is not sufficiently novel, the tool suggests changes to the idea’s facets to
make it more novel.

| will also discuss a within-subjects user study through which we compare how computer-science
researchers generate research ideas with Scideator versus a baseline of access to an LLM and a scholarly
search engine. We find that participants save more ideas with Scideator. We further observe differences
in participants’ comments on the utility of Scideator versus the baseline.
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