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PREAMBLE

Hi all,
I'm Wenceslao Arroyo-Machado, a postdoc at the 
University of Granada.

During my thesis, I combined data science with 
bibliometrics and social media to understand 
science-society relationships.

Wikipedia has been one of the main social media, and I 
continue to research it.



WHY WIKIPEDIA?

Since the early years of Wikipedia, the 
bibliometric community has shown 
significant interest in this platform for 
several reasons:

1. Open source
2. Social construction
3. Similarity of articles to papers
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One of the earliest bibliometric studies of 
Wikipedia by Nielsen (2007)
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ARE THEY REALLY
THAT SIMILAR?



VERY SIMILAR?
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Wikipedia combines 
elements of scientific 
publications with 
dynamic, open-editing 
features, making it a 
unique, ever-evolving 
knowledge resource

Arroyo-Machado, W., Torres-Salinas, D., & Costas, R. (2022). Wikinformetrics: Construction and description of an open 
Wikipedia knowledge graph data set for informetric purposes. Quantitative Science Studies, 3(4), 931-952. 
https://doi.org/10.1162/qss_a_00226



VERY SIMILAR?
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Scientific publications citations are 
a static phenomenon in which 
one document cites another

From this relationship, multiple 
analyses can be conducted

Arroyo-Machado, W., Torres-Salinas, D., & Costas, R. (2022). Wikinformetrics: 
Construction and description of an open Wikipedia knowledge graph data set for 
informetric purposes. Quantitative Science Studies, 3(4), 931-952. 
https://doi.org/10.1162/qss_a_00226



VERY SIMILAR?
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The citations in 
Wikipedia articles 

represent a living and 
complex phenomenon

Arroyo-Machado, W., Torres-Salinas, D., & Costas, R. (2022). Wikinformetrics: 
Construction and description of an open Wikipedia knowledge graph data set for 
informetric purposes. Quantitative Science Studies, 3(4), 931-952. 
https://doi.org/10.1162/qss_a_00226
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CLASSIC BIBLIOMETRICS METHODS 
HAVE BEEN SUCCESSFULLY 

ADAPTED TO WIKIPEDIA

Arroyo-Machado, W., Torres-Salinas, D., Herrera-Viedma, E., & Romero-Frías, E. (2020). Science through Wikipedia: A novel representation of 
open knowledge through co-citation networks. PLOS ONE, 15(2), e0228713. https://doi.org/10.1371/journal.pone.0228713



CLASSIC BIBLIOMETRICS

Using classic techniques, it has 
been possible to:

● map the structure of knowledge
● study the coverage
● rank publications
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A topic of interest is comparing the differences 
between the social and academic perspectives

Arroyo-Machado, W., Torres-Salinas, D., Herrera-Viedma, E., & Romero-Frías, E. 
(2020). Science through Wikipedia: A novel representation of open knowledge 
through co-citation networks. PLOS ONE, 15(2), e0228713. 
https://doi.org/10.1371/journal.pone.0228713
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WHAT OTHER EVIDENCE DOES 
WIKIPEDIA PROVIDE FOR 

CONDUCTING BIBLIOMETRIC STUDIES?
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Cited references

CLASSIC
PERSPECTIVE
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This article is about a health issue

Cited references

Open discussions
Content 
links

Daily views

Article 
length

NOVEL
PERSPECTIVE



TOWARDS NEW HORIZONS
Wikipedia has many features that help characterize articles and 

are useful for contextualizing citations

13Arroyo-Machado, W., Torres-Salinas, D., & Costas, R. (2022). Wikinformetrics: Construction and description of an open Wikipedia knowledge graph data set for 
informetric purposes. Quantitative Science Studies, 3(4), 931-952. https://doi.org/10.1162/qss_a_00226



TOWARDS NEW HORIZONS
Moreover, there are classification systems for the level of 

development of articles
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Arroyo-Machado, W., Torres-Salinas, D., & Costas, R. (2022). Wikinformetrics: Construction and description of an open Wikipedia knowledge graph data set for 
informetric purposes. Quantitative Science Studies, 3(4), 931-952. https://doi.org/10.1162/qss_a_00226



TOWARDS NEW HORIZONS

After reviewing all these 
possibilities, we constructed a 
knowledge graph of the English 
Wikipedia, linking the 
characteristics and relationships of 
Wikipedia articles with the cited 
references
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Schema of the Wikipedia Knowledge Graph

Arroyo-Machado, W., Torres-Salinas, D., & Costas, R. (2022). Wikinformetrics: 
Construction and description of an open Wikipedia knowledge graph data set for 
informetric purposes. Quantitative Science Studies, 3(4), 931-952. 
https://doi.org/10.1162/qss_a_00226



TOWARDS NEW HORIZONS

Analyzing all this data, 
we found that 
references play a 
relevant role within 
Wikipedia and closely 
approximate the quality 
of Wikipedia articles
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Arroyo-Machado, W., Torres-Salinas, D., & Costas, R. (2022). Wikinformetrics: Construction and description of an open Wikipedia 
knowledge graph data set for informetric purposes. Quantitative Science Studies, 3(4), 931-952. https://doi.org/10.1162/qss_a_00226



TOWARDS NEW HORIZONS

Thanks to this perspective, it is possible 
to formulate new research questions 
and conduct much broader 
bibliometric studies

We are no longer limited to replicating 
methods of bibliometrics, but can take 
advantage of the wide possibilities of 
Wikipedia
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Another advantage is the opportunity to compare the 
perspectives of the different Wikipedias

Arroyo-Machado, W., Díaz-Faes, A. A., Herrera-Viedma, E., & Costas, R. (2023). 
From academic to media capital: To what extent does the scientific reputation of 
universities translate into Wikipedia attention? 
https://doi.org/10.48550/ARXIV.2307.05366
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COMPARISON BETWEEN ACADEMIC 
PERFORMANCE AND ENGAGEMENT IN 

WIKIPEDIA

Arroyo-Machado, W., Díaz-Faes, A. A., Herrera-Viedma, E., & Costas, R. (2023). From academic to media capital: To what extent does the scientific reputation of universities 
translate into Wikipedia attention? https://doi.org/10.48550/ARXIV.2307.05366



19Arroyo-Machado, W., Díaz-Faes, A. A., Herrera-Viedma, E., & Costas, R. (2023). From academic to media capital: To what extent does the scientific reputation of universities 
translate into Wikipedia attention? https://doi.org/10.48550/ARXIV.2307.05366
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COMPARISON BETWEEN RESEARCH 
PRODUCTION AND SOCIAL ATTENTION

Arroyo-Machado, W., & Costas, R. (2023). Do popular research topics attract the most social attention? 
A first proposal based on OpenAlex and Wikipedia. 27th International Conference on Science, Technology 
and Innovation Indicators (STI 2023). 27th International Conference on Science, Technology and 
Innovation Indicators (STI 2023). https://doi.org/10.55835/6442bb04903ef57acd6dab9e
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Arroyo-Machado, W., & Costas, R. (2023). Do popular research topics attract the most social attention? 
A first proposal based on OpenAlex and Wikipedia. 27th International Conference on Science, Technology 
and Innovation Indicators (STI 2023). 27th International Conference on Science, Technology and 
Innovation Indicators (STI 2023). https://doi.org/10.55835/6442bb04903ef57acd6dab9e



22

MAIN CHALLENGES

These methods are very useful and 
Wikipedia offers all its data openly, but 
there are two main challenges:

1. Extensive data processing required
2. Lack of standardization of references
3. There are no rules!



Thanks!
Any questions?


