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Outline

• Scientometrics as data science

• Scientometrics to understand science…

• … and society
- Altmetrics and social media metrics



Scientometrics as a branch of Data 
Science 

– “Data science is a multi-disciplinary field that uses scientific 
methods, processes, algorithms and systems to extract 
knowledge and insights from structured and unstructured 
data” (Wikipedia)

– Scientometric data sources and applications conform a 
powerful approach to analyzing: scientific dynamics, trends, 
activities, interactions, impacts, etc. of multiple scholarly (and 
non-scholarly) actors through ‘traces’ recorded in scientific 
publications (and indexed in global bibliographic scientific 
databases)
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Why Scientometrics?
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A bibliographic record from any 
scientometric database is a rich 
source of multiple ‘traces’ of 
information, all of them with 
diverse analytical possibilities.

Let’s see an example from the 
Web of Science…
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Textual/semantic data (topics, 
ideas, keywords, classifications)
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Actors (authors, institutions, 
countries, journals, Funders)
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Other factors: time, types of 
outputs, informal relationships, 
languages, Open Access 
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Impact and interactions



Scientometrics

• Science of science
– Maps of science

• Research management
– Workforce indicators

– Mobility of scholars

Altmetrics

• Science communication
– Social media landscapes

• Societal interactions
– Heterogeneous couplings
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Beyond the Journal Impact Factor (or 
h-index)



Maps of science
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(advanced) Maps of Science
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Term maps
HIV research [Dimensions] - VOSviewer
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Research management: 
Workforce analysis

• 2008 onwards: author-affiliation linkage in Web of 
Science publications
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Collaboration networks (selected scholars from 
UnB – Europe PMC, VOSviewer)
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Mobility analysis
2008 onwards: author-affiliation linkage in WoS publications
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Conceptualizing mobility
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Mobility analytics – flows, profiles, networks
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Altmetrics & Social media metrics
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What are altmetrics & social media metrics?
• Altmetrics Manifesto (2010) (http://altmetrics.org/manifesto/)

• Difficult to define:
– Working definition: events on social and mainstream media platforms 

related to scholarly content or scholars […] and are not the same as […]
citations (Haustein, Bowman, Costas, 2015)

– Heterogeneity! 

• Main challenge: what do they mean? 

http://altmetrics.org/manifesto/


How does it look like in real life?
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Thematic landscapes:
HIV research [Dimensions] - VOSviewer
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Altmetric landscapes:
HIV research [Dimensions] – VOSviewer (citations)
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Altmetric landscapes:
HIV research [Dimensions] – VOSviewer (tweets)
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Towards the conceptualization of 
‘heterogeneous couplings’
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Bibliographic coupling
(co-linking)*

Co-citation
(co-linked)*

* Webometric parallels (Bjorneborn & Ingwersen, 2004)

(Boyack & Klavans, 2010)



Heterogeneous couplings on Twitter –
tweets

24



Heterogeneous couplings on Twitter –
tweeter
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Tweeter coupling based 
on ZA-research
(Community of attention)

Ecology

Virology/ 
Immunology

Health/Nutrition

Sports
Physics & 

Astronomy

Paleontology

Tech 
cluster

Medicine

Tweeter A Tweeter B

Publication

Bibliographi
c coupling

Tweets:
Tweets:

Applications:
- Communities of attention
- Diversity of audiences
- Identification of stakeholders
- Cognitive bridges



Co-tweeter linkage of journals based on 
ZA-research

Ecology/Biology
Immunology/Virology

Health

Physics/Astronomy

Sports, Sports 
Medicine

Medicine

Journal A Journal B

Twitter User

Tweets paper 
in: 

Tweets paper in: 

Co-
tweetation

Applications:
- New maps of science
- Societal clusters of publications/topics
- Cognitive gaps
- Misinformation



The future

28

Social-media studies of 
science

Wouters, Zahedi, Costas (2019)

https://arxiv.org/abs/1806.10541


Thank you very much
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