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Abstract: Rapid developments and methodological divides hinder the study of how scientific
knowledge accumulates, consolidates and transfers to the public sphere. Our work proposes
using Wikipedia as a historiographical source for contemporary science, through a case
study on CRISPR. Using a mixed method approach, we qualitatively and quantitatively
analyzed the text, sections and references, of 50 English-language CRISPR-linked articles.
These, we found, documented CRISPR’s maturation from a scientific discovery to a
biotechnological revolution with vast social implications. Our method, as well as open tools
we developed, can support additional case studies.

Overview: Wikipedia’s science articles top search results, making it a key node in the
transference of academic knowledge to the public.! Expanding on past case studies?, we
propose a method for using Wikipedia as a source of historical knowledge.® Our method
combines traditional history of science?, e.g. bibliometrics® and thick description®, with
computational approaches from digital humanities’, and is demonstrated through a case
study of the CRISPR field.

CRISPR-based gene editing has been labeled the scientific breakthrough of the 21st
century, earning widespread notoriety and sparking public debate. In a relatively short period
of time, CRISPR-based gene-editing tools have been labeled the scientific breakthrough of
the 21% century.® While CRISPRs were identified in the 1980’s, they came to prominence
after 2005 and 2012. Thus, it is a prime example of a scientific field that has undergone
massive growth during Wikipedia’s lifespan.

Methodology: Our approach combines quantitative and qualitative analyses to harness both
data- and content-dependent historical value. We also provide automated tools® that utilize
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Wikipedia’s data - its articles, their edit histories and their references - for this end. We
employ a stepwise strategy: first, once a “term of interest” is selected (e.g., “CRISPR”), our
“corpus” building tool searches Wikipedia’s English articles to identify and delimit a corpus of
relevant articles. Next, this body of articles is filtered and the tool retains only those with the
term in their title or section title (thus excluding articles with only minor or incidental usage).
With a well defined corpus, a number of automatic processes are conducted: Our tool scraps
the articles for their metadata, such as date of creation, creator ID, edit counts, article size,
and references type and counts. These support a number of quantitative analyses, but are
also combined with in-depth semantic reading of the revision history of “anchor article(s)”
(e.g., “CRISPR”), which is then addressed through a “thick description” approach™,
facilitated by the “view history” tool. Moreover, two bibliometric measures were developed -
the “SciScore”, which gauges the ratio of academic to non-academic sources within an
article; and “Latency”, which calculates the duration between an academic paper’s
publication and its first reference on Wikipedia. Our tool creates a timeline of all the articles
in a corpus to provide an overview of the historical dynamics at the corpus level, such as the
creation of the different articles at different times.

Results: We analyzed 50 CRISPR-related Wikipedia articles and their references. Our
findings suggest that Wikipedia can serve as a tool in the digital history of contemporary
science. By reviewing the CRISPR article’s history, we saw that the article started off
describing the “basic science” behind CRISPR, and was updated in the wake of the
publication of canonical works in the field. These processes were reflected quantitatively and
qualitatively. For example, shifts in our SciScore corresponded with the emergence of public
interest in the term (and thus the appearance of non-academic sources). Collectively, these
highlight how bibliometric shifts are reflective of substantive changes in the article’s texts,
which in turn are reflective of real-world developments in the field.

Over time, the article and the corpus grew, with the emergence of gene editing technology
and the forking off of the main article into a number of affiliated ones with a more narrow
focus, while the original CRISPR article offered a consolidated overview of the scientific
narrative on CRISPR in bacterial systems. Using our ‘first mention’ analysis, we could also
observe CRISPR’s interface with other scientific fields. For example, the two oldest articles
in the corpus, “Wheat” and “Antibiotic”, were opened in 2001, and were late to adopt
“CRISPR” some twenty years later, only after it was consolidated as a field and its interface
with other bodies of knowledge became clear. The articles, their text and their different
citations, we found, served as a rich record of the growth not just of academic knowledge,
but also social aspects of science. For example, the legal battles regarding CRISPR and the
academic credit wars over what the journal Science called the “CRISPR Craze™" were
documented in a blow-by-blow manner.

Contribution: These findings join a growing body of research using Wikipedia for historical
ends - including past studies we published on COVID-19 (2022) and circadian clocks (2018).
However, as of yet, no method has been put forward to this end. Here, we introduce and
implement such a method, define the scope of future work and provide open automated
tools to allow others to realize them (Github). These are but initial steps towards the creation
of more case studies into how scientific knowledge is represented on Wikipedia.
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