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DISSERTATION ABSTRACT
Connecting the Stars: Narrative Knowledge, Coherence, and Productivity in Astronomy

Narratives serve important cognitive functions in everyday life, literature, and history. A
growing interest is to investigate their unique roles in science. Mary Morgan (2022) characterizes
narratives as a “technology of sense-making.” In this view, narratives are a cognitive tool to connect
and order diverse scientific elements, such as concepts, theories, models, and data from different
sources, to create coherent knowledge. Several features make narratives advantageous in the study of
complex interdisciplinary phenomena. Narratives are looser in organization than theories and
models. They can forge plausible connections despite gaps, incorporate contingent changes, and
stitch phenomena from different domains. Despite this, skeptics insist that narratives are not
legitimate representations or explanations because they may produce just-so stories and present
them as plausible. A narrative, therefore, needs to be verified by independent evidence to qualify as
scientific knowledge. This puts narratives in a dilemma: an insufficiently warranted narrative does
not benefit science; when narratives provide scientific knowledge, it is because of their verification
rather than the distinctively narrative features such as loose organization. The question is how to
account for the epistemic and methodological benefits of the narrative form.

I defend the central role of narratives in scientific knowledge, focusing on 20-21 century
astronomy. Traditionally depicted as a mathematical-physical science, astronomy recently presents
itself also as a historical and interdisciplinary science. A novel philosophical topic arises as to how
one obtains knowledge about the universe’s unobservable past. I argue that narrative construction is
a key solution. Rejecting narrative skepticism’s assumption that the only type of knowledge
contributed by narratives is true stories, I argue that narratives provide a special kind of knowledge
even when they are not warranted, the &nowledge-how about using scientific methods or tools such as
measurements, models, and algorithms. To show how the narrative format contributes to
knowledge-how, I perform a novel conceptual analysis of narrative coherence that includes its
ontological, structural, and pragmatic aspects.

I then make my argument using three cases in astronomy that involve different types of
tools. First, narratives enable the establishment of time measurement in the universe. I propose the
idea of narrative triangulation, where a story is necessary for coordinating and evaluating different
measurement methods. Narratives played two roles in facilitating convergent results from
discrepancy. Constructing master narratives about the history of the universe helped to compare
time indicators that did not strictly measure the same quantity, and alternative narratives built upon
different measurement results served as the unit for measurement evaluation and selection. Second,
narrative-making enriches the knowledge-how of using models. In astronomers’ first account of the
exoplanet Hot Jupiter, constructing a plausible narrative for its orbital migration brought together
multiple models that were designed for other purposes, adjusted them to this specific phenomenon,
developed supplementing mechanisms, and explored the models” outcome space. The narrative
thereby provided astronomers with a toolkit for studying similar phenomena. Finally, I argue that
when astronomers integrate a data-driven method, machine learning, into scientific research,
narratives provide a solution to a difficult epistemic situation of non-uniqueness when algorithms
for a general purpose proliferate, but scientists do not know how to select and use them in a specific
context. I argue that the best way to incorporate machine learning in astronomy is through an
iterative process of identifying patterns in data and constructing a narrative that explains them.

To conclude, my dissertation explicates the concept of narrative and demonstrates its power
as a meta-method for science in a way immune to criticisms against its truth-conduciveness. This
also helps to understand important discoveries in 20-21 century astronomy and provides
methodological lessons for its continuing success as a historical and interdisciplinary science.
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