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The birth of altmetrics

Responses —

Just came out! our paper on valuation regimes and researchers' attitudes

ﬂ Nicolds Robinson @nrobinsongarcia - Jan 12

towards diversity of activities in academia W[@RodrigoCostas1 @tina_nane

& TN van Leeuwen

academic.oup.com
Valuation regimes in academia: Researchers’ attitu...

Abstract. Evaluation systems have been long
criticized for abusing and misusing bibliometric ...

>

[Q 9 1 7 Q 33 il 2,200 ]

f '7 Gemma E Derrick \ L

@GemmaDerrick

Different types of
engagements

Cant wait to read.....
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Introduction

s e
o .

Xz~ UNIVERSIDAD
. 2% - DEGRANADA

Mentions to
accounts

St T SOCIAL MEDIA INCLUDES A LARGE NUMBER OF
\ 2ukes J INTERACTIONS AROUND
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The birth of altmetrics

. Altmetrics and citation literature . Altmetrics literature

Early
altmetric
studies

2008
Altmetric
manifesto
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Towards a new generation of altmetrics

(EARLY) SOCIAL MEDIA MENTIONS

(LATER) CITATIONS

;“_(”\‘w % 2 Clarivate )
S Q Web of Science

Scopus’
&

MENDELEY Google Scholar

The [E IR GBI between (almost all) altmetrics and citations gives rise to
research focused on understanding this phenomenon and the context of mentions

] I I I I I
Introduction
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Major
challenges
identified

N
altmetric
research

A large data

landscape of
social interactions
around science
that remain
unexplored

Lack of
scientometric
methods that
exploit social

media data
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Major challenges in bibliographic data

Lens.org

252,116,476
The bibliographic universe has
undergone an avalanche of P i ]
databases, metadata and g &
- Q
O
reCO rd S -‘é_ Crossref ..n:!'
o 141,951,034 3
. . (o)) Q
There is a noticeable gap 2 plenaions g
. o 133,594,905 =
between the quantity and “ ‘ g
. __Scopus :
90,082,206
quallty Of data Web of Science ’
88,023,987

I I I I I I
Literature review
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Major challenges in social media data

Global Cancer Statistics 2020
GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries

In altmetrics, data aggregators
show important differences
that can determine the

Policy Citations 52

Mentioned by

Policy Citation 52] . .
[ (e : direction of the research
0gs uidelines
. [ 2 policy sources CAPTURES 33,332
664 tweeters Readers 33,332 M
= S 2 Aggregators only include the
4 Facebook pages MENTIONS 4,255 .
.[11 Wiklpedia pages News Mentions 4223 maln and mOSt pOPUIar

News 4,223 ]

. 1 research highlight platform
3 video uploaders

— - metrics

References 3

Wikipedia 3 ]
Readers on SOCIAL MEDIA 342

Shares, Likes & Comments 342
B 33470 venceley s e

] ] I I I I
Literature review
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CHALLENGES I

Social 1. Dependence on data
media data provided by aggregators

collecting 2. Lack of source

and

processing I

exploration




Applying classic scientometrics

Scientometrics offers a wide range of
methods that have demonstrated
their usefulness in quantitative
analysis of science through

bibliographic records

Many are based on the analysis of
citation relationships and patterns

Literature review
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TABLE I
§ B 8. 2.8.8.% % 8 3 .B
L —~ ~ Ll i i ~ A | ~ — -
I T SR T S T S R S
=3 [} — = i=3 £=3 =3 (=23 0 % =~ =
E & 3 8 3 3 8 2. 3 3 38 %8
Ber. 686 78 30 67 115 79 64 60 56 53 44 33
J. Chem. Soc. 390 122 37 60 45 47 21 20 5 2 1 I
Ann. 26 8 37 33 23 22 21 19 18 13
Z: physvl. Ohom; st 53 6 21 .29 19 28 16 ( PN
Compt. rend. 26 3 23 15 23 15 21 7 9 8
J. Phys. Chem. 42 13 13 5 1 1 s ey e
Ann. Physik 18 4 28 13 6 0 0 6 5 2
J. Biol. Chem. 41 16 14 Tz oo s BB B SR RS
Am. Chem. J. G 9 21 20 14 - 8 4 2 1 . e
Z. amorg. Chem. 21 11 5 6 3 e .
Ann. Chim. 5 0 6 3 5 1
Bull. Soc. Chim. ... 16 3 4 4 4 3 2
Proc. Roy. Soc. ... 30 5 4 1 0
J. Ind. Eng. Chem. 33 10 5
Z. Phys. 41 b u
Monatsch. 2 1 21
J. prakt. Chem. 6 1 2
Phil. Mag. 17 14 4
Gazz. Chim., GBAY. oeererrssrssssisisimnnns. &4 10 6 2
Phys. Rev. ; 44 23 8 3
Physik. Zeit. 41 26 0 7
Z. Elektrochem. ... 37 11 13 4
Biochem. Z. 18 2 9
Rec. trav. chim. ... 14 5 2
SCIENCE 22 3
Trans. Far. Soc. .. 18 0 1
Proc. Nat’l Acad. 19 0 ...
Nature 13 5. 1

The abbreviations used above and in the tables to follow are those accepted by Chemical Abstracts and may

be found in their list of periodicals abstracted, issued October 20, 1926.

Gross, P. L. K., & Gross, E. M. (1927). College libraries and chemical
education. Science, 66(1713), 385-389.
https://doi.org/10.1126/science.66.1713.385
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Applying classic scientometrics

CITATION CO-CITATION OVERLAY

L

[N \ ] |Metrics
Scholarly Scholarly
output

output |Social network

COUPLING CO-OCURRENCE

[N
K S #HASHTAG
output output
\, / Y #HAsHTAG

[ w== SOCIAL INTERACTIONS = NETWORK EVIDENCE |

Many of these classic methods have been successfully adapted to Twitter

I I B I I D
Literature review
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MAIN

CHALLENGES

1. Absence of approaches

Adapting applying these methods to sources
standard other than Twitter

scientometrics 2. Lack of comparisons between

methOd.S in the social and scientific perspective
altmetrics of scientific knowledge

research I
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Towards New Horizons

I
. I Social Media
Beyond classic methods, : Object
Soclal Science 1 :
new methods are needed Media Object | 1o nteracts
. Object 1 1 I with Science with
that truly leverage the rich : A e S
. . - 1 1
context and environment in |\ /.' 11 v
. . . | Social / ‘
which interactions around BN BN B
. Interacts with 2 Interacts with ! | o . \edia Sclence
Sclence occur \ /" : Object Object
\. y 4 ' ? 2
. . T Object [ R I
Evidence from different i !

sources are also not
Costas, R., De Rijcke, S., & Marres, N. (2021). “Heterogeneous couplings”:

b' d Operationalizing network perspectives to study science-society interactions through
COI I l Ine social media metrics. Journal of the Association for Information Science and

Technology, 72(5), 595-610. https://doi.org/10.1002/asi.24427

I I I I I I
Literature review



Towards New Horizons

Mixed cluster

Anti-vaccination cluster 1
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Anti-vaccination cluster 2

- / Van Schalkwyk, F., Dudek, J., & Costas, R. (2020). Communities of
. pro science shared interests and cognitive bridges: The case of the anti-vaccination

i [ | movement on  Twitter.  Scientometrics, 125(2), 1499-1516.
. antl VaCCInatlon https://doi.org/10.1007/s11192-020-03551-0
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There is great potential in
studying engagement around
academic objects to better
understand science-society

interactions

] ] I I I I
Literature review
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MAIN

CHALLENGES

Many
opportunities
and
possibilities

VAR TR

1. Many unexplored opportunities
in science maps and social network

analysis

2. Updated research required due
to the ever-changing social media

L

landscape
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Main objectives

To explore challenges in processing large
bibliographic and social media data, with a
focus on combining them for altmetric
studies

Providing tools and curated
datasets for altmetric research

MAIN EXPECTED RESULT

To adapt scientometric methods for social
media, aiming to create science maps from
Wikipedia that reflect social attention

Map the science structure
through the lens of Wikipedia

MAIN EXPECTED RESULT

Implementation of innovative
methodologies that integrate
interactions and interests

To develop novel methodologies for scientific

mapping by combining social and semantic
data from diverse sources

MAIN EXPECTED RESULT

5 | 5 5y |
Objectives
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Traditional scientific method

HYPOTHESIS 2§ OBSERVATION 3
FORMULATI

1 of traditiona

OBSERVATION o GATHERING

Using results from applied
methods to social media and
validating with indicators from
social network analysis

CONTRASTING 4 | HYPOTHESIS
THE HYPOTHESIS [ VALIPATION OR REFUSAL

Comparison of the acquired Validation of the hypothesis
results with those published by through the conducted
other novel related proposals experiments and results

I Y I Y
Methodology
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Main contributions

OBJECTIVE DESCRIPTION APPROACHES RESULTING PAPERS
EXPLORING NEW Scientometrics
Addressing large-scale data SOURCES SCIE - Q2
analysis from literature and 0ss

social media

el ESCI - Q1

Adapting scientometrics i SCIE - Q1
methods to map science {50
through the social media 135 PLOS ONE
prism e SCIE - Q2
ADAPTING OVERLAY 53 FEMS Mic. Letter
Proposing scientific mapping § MAPS SCIE - Q3
methods combining social ST Sciontometrics
and semantic information SOCIO-SEMANTIC MAPS LRT SCIE - Q2
I S N B |

Summary



Exploring WorldCat Identities

f- oac
So).\ WorldCat® Identities
Garfield, Eugene

Overview
Works: 124 works in 383 publications in 4 languages and 2,960 library holdings
Gemres: Dictionaries Reference works Bibliography Pencdicals Terminclogy History
Roles: Author, Editor, Other
Classifications: FPG2640 4817321

Publication Timeline

BN 5y W Posthumously by I About

o Ofp \Q‘;y e S e e Loy \qg,q \qp R e \oew N @\o &\zv PR

ACAEMIC WIHING srwrcar o oo s Cramcs oy o s e BIDIIOGraphical citations sescomesscs
ot Cheiical ngneartip dissin Chermstry Chemisry-Abstracing and indexing Chemiistry--Notation Citation
INdEXES cumunns, COMMuNication in science cu wws ... English language ..
earn Gareld, Eugene Genetics—Penodicals ... ... History-Research--Data processing Humanities--
Abstracting and indexing Indexing INnformation SCIENCe iumasen scenssss inormasen sixage

anvd retrieval systems-Chemistry  Information storage and retrieval systerns--Research Instiuse for SOengsc INfOmmasion ey wee Linws
Library science Library science--Pernodicals .. v nmes resmee 3 38 g Sarvons Pre Carme J e Some—(Dares s e
« Russian language ... .. Science Scnence--Abstractmg and mdexung Science-
-Historiography Scentsm towsss same. SOCiE] SCIONCES-PENOMICAIS s muwsn T ECHNOIOGY--
Abstracting and INAeXiNG urites sues. wowsses s comges-racs

CONTEXT
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w
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w
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Summary

m—

Thesis
objective

Contribution

To explore WorldCat Identities as an
information source and conduct a case
study with scientometrics authors

L

OCLC conducted an experimental project,
WorldCat Identities, in which it generated
author profiles from the WorldCat catalog
with various indicators

=]

., UNIVERSIDAD
7 DEGRANADA



Exploring WorldCat Identities

AP pgthon"‘ package was built to retrieve
author profiles and their metadata.

After retrieving data on scientometricians,
we compared the library holdings with the
citations

Despite the disambiguation issues, it
proved useful as an altmetric tool, offering
a new dimension of influence distinct from
that of citations

SAOH13IN
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Thesis
objective

Summary
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The analytical possibilities of Wikipedia

= ) WIKIPEDIA

This article’is about a health issue
|

COVID-19
o o}t

Wikipedia conceals an intricate,
unexplored infometric ecosystem with
vast potential to capture various social
interactions

Open discussions

S diseas
OVID-19)
Other names  COVID, (the

Content
links

CONTEXT

‘The symptoms of COVID-19 are variable but often include fever,””! cough, headache,®! fatigue, breathing
difficulties, loss of smell, and loss of taste.I1"°I""] symptoms may begin one to fourteen days after exposure
to the virus. At least a third of people who are infected do not develop noticeable symptoms.'2! Of those who
develop symptoms noticeable enough to be classified as patients, most (81%) develop mild to moderate
symptoms (up to mild pneumonia), while 14% develop severe symptoms (dyspnea, hypoxia, or more than
50% lung involvement on imaging), and 5% develop critical symptoms (respiratory failure, shock, or
multiorgan dysfunction).["*! Older people are at a higher risk of developing severe symptoms. Some people
continue to experience a range of effects (long COVID) for years after infection, and damage to organs has
been observed.["] Multi-year studies are underway to further investigate the long-term effects of the.
disease %]

800.000

700.000

C ited 600.000
references

400.000

I 300.000

200.000

Article
length
To establish a framework for Wikipedia,
create a large open knowledge graph
based on it, and conduct a descriptive
quantitative study of Wikipedia

OBJECTIVES

100.000

Daily views ——

[

&

Contribution

Thesis
objective

Summary
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The analytical possibilities of Wikipedia

Users Unregistered users, registered users, bots, administrators... i F

Page properties Wikipedia pages Page links

Interact and edit Ppage_property file | 28,967,070 x 3 P ile | 566,536,991 x 2
pages
UserA User B Loz Va2 Wikimedia Downloads @ botweon peges
_________base |

Wikipedia Language edition A Language edition B Links to categories Links to publications Links to websites
Ecosystem of pages “ — — .y o . page_category file | 165,501,704 x 3 page_pub file | 3,728,522 x 2 page_url file | 65,554,992 x 3
for each edition link translation Wlklmedla AP I Links between pages and Links between pages and Links between pages and
PageA —— PageB <«————— PageB categories referenced publications websites
namespace = Article namespace = Article. namespace = Article. I intermediate intermediate intermediate
s ~ 3
- — - Categories Publications Websites
Resources Files Publications - Websites category file| 2,179,622 x 5 pub file | 2,367,548 x 21 url file | 51,923,982 x 3
Elemir:]!?hlgclgdz: Wikipedia categories Publications referenced in the External websites linked on the
pag Scientific Non-scientific (including hidden ones) pages pages
________base | base

Wikipedia Knowledge Graph, dataset and description free at: 10.5281/zenodo.6346899

Identification of elements involved in Data processing Developing of Open Wikipedia
Wikipedia activity QR @ python’ Knowledge Graph

Contribution

Thesis
objective

Summary
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The analytical possibilities of Wikipedia

| Allarticles | Featured Featured | 5 Goog B € List  Start  Stub

Jeolanieles 2 6,328,134 | 5945 3816 | 958 34004 100,019 394,065 | 253,066 1,818,356 3,079,778
Using data science methods, = Editors 4838 [NHEEEN 17913 [ 17680 16536 | 5627 6313 22.85
heterogeneous data from the English m Edits 101.02  |REEIKCN 593561 72413 369.89 | 15080 12052 4023
. . . T Linked 8053 [PEPLM 17584 330.18 23408 | 10734 9303 5570
Wikipedia was retrieved and processedto [} i o423 |i7a78] torzs  eso
construct a knowledge graph Z) Age oso  [REECNNIE2N 1092 [ 013 1045 20
Length (TG 61248 51549 5009 21,676 | 18202 10033 3748
Talkers CECN  66.17 20,64 1503 | 498 656 364
Talks 9.19 258.40 9221 8856 8835 3532 | 907 9.69 4.32
Views 334507  [NCZRE 29,229 15,829 | 3777 4094 710
Wlklpedla haS Valuable metrics that References 4.6 53.95 1540 | 920 5.79 1.84
capture different dimensions of social Pub. Ref. s (R - . 71 23 | 053 os9 o022
attention that contribute to contextualising URLs L 5603 2595 | 282 1290 609

how science is consumed by society

The quality of the articles is
linked to metrics such as
page views or references

Contribution

Thesis
objective

Summary
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Adapting co-citations to Wikipedia

Proof of concept

AV AV AV = Wikipedia articles engage with literature in
n] asi p'l to sci %’fg blicati
e Faeyd Dewz 21 a similar way to scientific publications,
cites: cites: cites: < idi i i
/\ /\/\ = prowc.llng a good en\./lronmept for adapting
2 g o k& o classic scientometric techniques
Article A Article B Article C | Article D
Journal 1 Journal2  Journal 3  Journal 4
History Literature Music Classics
' - %)
Map of L M I e
ciigonies ‘T W B To transfer co-citation methodology to
based on [ - . .
coctation 1o ® 3} Wikipedia and test the methqd by mapping
o = pj the structure of the Humanities
o

From paper co-citations to Wikipedia co-citations

Small, H. (1973). Co-citation in the scientific
literature: A new measure of the relationship between
two documents. Journal of the American Society for
Information Science, 24(4), 265-269.
https://doi.org/10.1002/asi.4630240406

Contribution

Thesis
objective

59 5 |
Summary



s e
o .

$@~ UNIVERSIDAD
%2 - DEGRANADA

Adapting co-citations to Wikipedia

Proof of concept

“@-
Pathfinder networks (PFNETS) p,@,y y R . b
S ané :Eya |

Due to the characteristics of

these networks, in which there Reng@udies

is a high degree of connectivity

between all the nodes in the “**““@"’”"”V
network, it was decided to

apply the Pathfinder algorithm Vil s of§BYoing s

to eliminate weak links

Contribution

Thesis
objective

I S N
Summary
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Adapting co-citations to Wikipedia

Proof of concept

From Wikipedia references, relationships [ § e~ —

between publications are established that E : e

can be aggregated by journals and o L A
(=] ey 3 A

scientific disciplines Z R

The case study validates the adaptation of B x e L ——

the co-citation method to Wikipedia and SRR e

demonstrates its relevance by exposing ' Sl .

differences between the academic and . T

social realms . — .
Scopus perspective Wikipedia perspective

Richardson, M. (2013). Mapping the multidisciplinarity of
the Arts & Humanities. Research Trends, 1(32), 5.
https://www.researchtrends.com/cgi/viewcontent.cgi?arti
cle=1145&context=researchtrends

Contribution

Thesis
objective

59 5 |
Summary
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Adapting co-citations to Wikipedia

Large-scale mapping

™ After validating the co-citation method on
gy o e R Lo E Wikipedia, the ambition was to apply it on a
- large scale and to make a comprehensive
=4 analysis of the science
i o
pLos Gge Nakre : Los o Neure
Multidisciplinary = >== Multidisciplinary -
@
=3 Mapping the structure of science and
5 offering a general portrait of science
=3 through the English Wikipedia
Social Sciences Physical Sciences Social Sciences Physical Sciences (@]

& Humanities & Humanities

) Fullnetwork Pathfinder

Thesis
objective
Contribution

Summary
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Adapting co-citations to Wikipedia

Large-scale mapping -
I ‘stm‘}r{:rfmv
Eanh;n{‘rys:ms '
AgFi"éBIt m@o}gical S'gi“e’(@lmiy?’@%"m
Biochemistry, Géﬁét@aﬁd Molecular Biology
@ g b

@

A co-citation methodology was adapted to
generate Pathfinder networks (PFNET)
from all references in the English Wikipedia
articles

Some disciplines exhibit a strong
relationship that is not obvious

SAOH13IN

>

Agrcultual and Bioogical Sciences | ——
Arts o |
Biochemistry, Genetics and M

Regarding the scientific realm,
discrepancies were detected in the
attention to certain disciplines and a
shared interest in high-impact publications

Disciplines such as Biochemistry
are overrepresented in Wikipedia

Main fields

Pharmacology, Toxicology and Pharm Type
an

W scopus
- Wikipedia

Contribution

0

5

0

5

0

5
Thesis
objective

Percentage of articles

59 5 |
Summary
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Developing new methodologies

Shared interests

Although the topics that capture the
attention of a discipline in social media
have been studied, potential differences in
interests between different media have not
been delimited

Methods and
tools for
discovery

CONTEXT

Bioengineering

Bacterial
infections and
hubs

Taxonomies
of new
species

To visualize key social interest topics in
Microbiology identified via altmetric data

prospects and
challenges

(72]
11}
=
[
(&)
Ll
S
[a1]
o

Social mentions Thematic landscape

from Twitter, news outlets, and policy documents from publications’ titles

Thesis

ob['ective

Contribution
a

(=]

Summary
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Developing new methodologies

Shared interests

A c
The overlay maps have been adapted to E
the altmetrics to identify the topics of z
interest of each source 9
B LEGEND
Not Only have differences in interests ,;‘;\‘m:‘;';’ Overlay term maps for A Twitter mentions,
" luigerculosis MG, B news media mentions and C policy briefs

ot T

among the various studied social media
been highlighted, but also peaks of
attention over time

.o ok citations to microbial literature based on

- SRR .
Sl %a Figure 4.

Highly mentioned terms by altmetric source.

1 M Terms not mentioned by altmetric source.

~1IEI"EI
; =
E.-

Thesis
ob[ectlve
Contribution

59 5 |
Summary
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Developing new methodologies

Socio-semantic networks

1. Publication-keyword network 2. Semantic map ] . .
Network of scientific publications (Pn) and their Web of Science author keywords (Kn). Network of author keyword . Topics are i ified by l; Altmetrlcs aIIOW eXplOrlng and prOﬁllng
. 2 social actors who discuss and share
g P & AL A = §C|enjc|ﬁc literature, bu'f itisa challe;n.ge to
re )= e iz | Aol & identify and characterize communities
Topic 1 Topic 2
3. Actor-keyword network 4. Socio-semantic network 7))
Ll .
g st o e o i ookt e of s combnes i o semarte . e ooz =l To develop and validate a new method for
B A @ @ @ E profiling social media users based on their
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Developing new methodologies

Socio-semantic networks
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Cognitive communities

ththththth

aRosigoCa
nnnnnn
@ timttarasal

A proposal for socio-semantic networks
has been developed through a package in
R and applied to IS&LS and Microbiology
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The proposed socio-semantic network can
visually simplify social relations and
thematic interests, illustrating whether they P
align or differ
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Primary findings

WorldCat Identities offers unique Wikipedia's citation analysis in the Overlay maps revealed distinct
insights for author analyses but Humanities reveals History as a dominant Microbiology interests across
requires careful data validation due topic, but Humanities citations are just 5% platforms, shedding light on how

to various challenges of Wikipedia citations such attention is generated

Wikipedia has untapped altmetric A broad co-citation analysis mapped Our socio-semantic approach
potential; our framework and metrics Wlklp?dla's perspectives on science, identified genuine scientific interests
highlight its value but emphasize the emphasizing areas like Biochemistry, and on social media, hinting at its

need for intensive data processing showing unique citation patterns, with broader applicability
only 13% to OA journals

Discussion of results
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Social media & science interactions

b=

a

Pioneering exploration of social media to study science-society relations
Applied social data mining for data extraction and processing in altmetrics
Wikipedia: a significant, yet underutilized, platform for altmetrics

Adapted scientometric methods to map science through social media's
lens

Proposed new methods merging social and semantic data

Emphasized the vast and varied ways science and society engage on
social platforms

This thesis reveals the transformative role of
social data mining for science communication research

Concluding remarks
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