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Knowledge Scientists Society

The generation of knowledge as the result of co-existing
social, cognitive and cultural processes and actors.




Diversity has many surnames

Interdisciplinarity & knowledge recombination

-

Problem solving + Breakthroughs + Problem framing

Identity diversity

-

Equity + Inclusion + Plurality of perspectives

Research and dissemination practices

= =

Targeted audiences + Collaborative practices
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So far the approach was... and impact

Based on a far-fetched normative view of the
scientific reward system, universities, funders and
countries have relied heavily on the use of
publication and citation counts to

researchers.

It is fair to say that, in many occasions there has
been a misuse and abuse of metrics.




This approach is not only shortsighted,

interpretauion oI DIDIIOMELrIC resuits. However, most oI tnese
problems can be overcome. When used properly, bibliometric
indicators can provide a “monitoring device” for university
research-management and science policy. They enable research
policy-makers to ask relevant questions of researchers on their

CORRESPONDENCE

Impact factors can mislead

SIR — Impact factors (IFs) for scientific
journals, developed by the Institute for
Scientific Information (ISI) and published
in the section “Journals per category,
ranked by Impact Factor” of the Journal
Citation Reports (JCR), are frequently used
to evaluate the status of scientific journals
or even the publication output of scientists.
The TF af a innrnal in vear T ic defined ac

purchased from ISIL In each category we
compared the ranking of journals by IF as
printed in the JCR to the one based on our
correct IF, by calculating the number of
journals moving at least 1, 3, 5 or 10 posi-
tions. The table shows the five categories
affected most severely, measured through

the percentage of journals moving at least
Ane nacitinn in the rankina The cateanriec

Individual-level evaluative bibliometrics —

the politics of its use and abuse
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Language biases in the coverage of the
Science Citation Index and its consequences
for international comparisons of national
research performance
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ANTHONY F. J. VAN RAAN

-
g ICWTS
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This can have consequences for
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Milojevic, S., Radicchi, F., & Walsh, J. P. (2018). Changing demographics of scientific careers: The rise of the temporary workforce. Proceedings of the National
Academy of Sciences, 115(50), 12616—12623. https://doi.org/10.1073/pnas.1800478115
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COMPARE aims to develop
technical solutions and
methodologies using scientometric
data to better understanding
different forms of diversity within
the scientific workforce




The scientometric
toolbox
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The conflict of impact for early career researchers planning
for a future in the academy
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Abstract

It has been argued that due to the growing importance attributed to research impact and forms of its evaluation, an academic ‘culture of impact’ is
lemerging. It would include certain concepts, values, and skills related to the area of generating and documenting impact. We use thematic and
discourse analysis to analyse open answers from 100 questionnaires on research impact submitted by ECRs working in the social sciences and
humanities (SSH) in Europe. We explore ECR's early-career stage positions relative to societal impact and the trade-offs necessary to assure an
lacademic career. The results show how, as the first generation of scholars to be socialized towards value of academic research beyond academia,
ECRs are confronted with policy signals that encourage a drive for impact, which are at the same time often in line with respondents’ personal values
around impact beyond academia. However, ECRs face a number of competing signals about research value within the evaluation spaces necessary to
navigate an academic career. Current evaluative structures often dismiss the achievement of societal impact favouring instead narrower definitions of
research excellence. Career structures and organizational realities are often unfavourable to impact-related activity, which has implications for an ECRs’
ability to develop coherent professional positionings.

Keywords: early career researchers; impact; research culture; evaluative behaviour.

Introduction (e.g., Horizon 2020 & European Research Council), as well as
in many nationally based funding organizations (UK Research
and Innovation, National Science Foundation (NSF), National
Institute for Health (NIH), Research Council of Norway, etc.). It
is also used in ex-post form in formalized research audit frame-
works in UK (HEFCE 2014; UKRI 2019), Italy, Poland
(Wroblewska 2017), and Norway (Wrdblewska 2019) (for an
overview of approaches to impact evaluation in different coun-
tries see Grant et al. 2009; Donovan 2011; European Science

Academia is a complex space to navigate, particularly for
Early Career Researchers (ECRs). Growing numbers of PhD
raduates must compete for a small number of jobs
while expect-
atons as to the candidates pr() 1les become ex()rhitant: a re-
cent study showed that the entry-level threshold for academic
positions is considerably higher than 10 years earlier (Warren

2019). The nature of academic employment is becoming in- § ? ;
creasingly precaridus (particularly at the early stages of one’s Foundation 2012). While scholars have always engaged in such

career, often characterized by several post doc jobs) (Armano ~ €Xtra-impact work informlly (Hamann ﬂ“‘! Gengnagel 2014;
and Murgia 2012; Murgia and Poggio 2018) while workloads Pearce and Evans 2018), it was not, until quite recently, explic-

become more and more punishing, leading to burnout and itly valued as a component f’f research ‘excellence’ oF ‘quality’
poor mental health (Gill 2009; Pereira 2017). These factors (Hessels, Van Lente and Smits 2009). Examples of ‘impactful
put pressure on young scholars who need to negotiate organi-  activities which would fall under extra-academic impact include

zational, governmental, and public demands from academics’ collaboration with industry, social outreach, appearances in me-

Scientometrics 101

By extracting different pieces of
information from publications we
can quantitatively study
researchers’ activity

is one aspect of it, but
it is not the only one.



We can also link information across publications
to study topics, people, institutions

The Bibliometric Bandwagon: Characteristics of
Bibliometric Articles Outside the Field Literature
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The contro ial use of bibli ics in scientific deci-
sion making has necessitated the need for researchers

Schoej

to tran icle assesses the risk of two COVID-19-related changes necessary for the expert rev|

Scientometrics 101
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It has been argued that due to the growing importance attributed to research impact and forms of its evaluation, an academic ‘culture of impact’ is
emerging. It would include certain concepts, values, and skills related to the area of generating and documenting impact. We use thematic and
discourse analysis to analyse open answers from 100 questionnaires on research impact submitted by ECRs working in the social sciences and
humanities (SSH) in Europe. We explore ECR's early-career stage positions relative to societal impact and the trade-offs necessary to assure an
academic career. The results show how, as the first generation of scholars to be socialized towards value of academic research beyond academia,
ECRs are confronted with policy signals that encourage a drive for impact, which are at the same time often in line with respondents’ personal values
around impact beyond academia. However, ECRs face a number of competing signals about research value within the evaluation spaces necessary to
academic career. Current evaluative structures often dismiss the achievement of societal impact favouring instead narrower definitions of
llence. Career structures and organizational realities are often unfavourable to impact-related activity, which has implications for an ECRs’

coherent professional positionings.
r researchers; impact; research culture; evaluative behaviour.

(e.g., Horizon 2020 & European Research Council), as well as

to remain informed and engaged about bibliometrics.
Glanzel and Schoepflin (1994) first raised the issue of
bibliometric standards in bibliometric research and this
concern has been echoed by several additional biblio-
metric researchers over time (Braun, 2010; Glanzel, 1996;

21's Impact criterion: the move from face to face (F2F) to virtual deliberation; al
earch landscape caused by the COVID-19 crisis requiring an extension of deadlines,
ation of COVID-19-related mitigation. Peer review in its basic form requires expert
re dissenting opinions and non-verbal cues are absorbed into a group deliberative
nd therefore inform outcomes. With a move to deliberations in virtual settings, the most

Abbott, Cyranoski, Jones, Maher, Schiermeier, & Van make ¢ urrent outcome for REF2021 evaluations, the extent that negotiation dynamics necessary
Noorden, 2010; Lane, 2010; Nature, 2010; van Noorden, ties, m in T2F evaluations are diminished and how this limits panellists’ ability to sensitively assess
2010; Wallin, 2005). We compare the characteristics of il COVID-19 mitigation statements is questioned. This article explores the nature of, and associated
articles published within and outside the Library and ?xcellf capabilities to undertake, complex decision-making in virtual settings around the Impact criterion
Information Science (LIS) field, including the relative its app  as well the consequences of COVID-19 on normal Impact trajectories. It examines the risks these
impact and the affiliation of the contributing authors. We The changes present for evaluation of the Impact criterion and provides recommendations to offset
find that although the visibility of bibliometric articles produc these risks to enhance discussion and safeguard the legitimacy of evaluation outcomes. This
within LIS is higher, it is not significant. However, a propor article is also relevant for evaluation processes of academic criteria that require both a shift to
statistically significant growth in the number of articles : al, and/or guidance of how to sensitively assess the effect of COVID-19 on narratives of

individual, group or performance.

Key words: research ; impact Research Framework 2021; COVID-19; peer review

1. Introduction

As the global academic community works to recover and reorganize
its research practice during and in anticipation of a ‘post’ COVID-

s a complex space to navigate, particularly for
reer Researchers (ECRs). Growing numbers of PhD
graduates must compete for a small number of jobs
(Wellcome 2020; Commonfund Institute 2021), while expect-
ations as to the candidates’ profiles become exorbitant: a re-
cent study showed that the entry-level threshold for academic
positions is considerably higher than 10 years earlier (Warren
2019). The nature of academic employment is becoming in-
creasingly precari6us (particularly at the early stages of one’s
career, often characterized by several post doc jobs) (Armano
and Murgia 2012; Murgia and Poggio 2018) while workloads
become more and more punishing, leading to burnout and
poor mental health (Gill 2009; Pereira 2017). These factors
put pressure on young scholars who need to negotiate organi-
zational, governmental, and public demands from academics’

necessary for a post-COVID-19-normal assessment processes may
have on the evaluation of the non-academic, ex-post societal impact
(the Impact criterion), as distinct from the two other REF compo-

in many nationally based funding organizations (UK Research
and Innovation, National Science Foundation (NSF), National
Institute for Health (NIH), Research Council of Norway, etc.). It
is also used in ex-post form in formalized research audit frame-
works in UK (HEFCE 2014; UKRI 2019), Italy, Poland
(Wroblewska 2017), and Norway (Wroblewska 2019) (for an
overview of approaches to impact evaluation in different coun-
tries see Grant et al. 2009; Donovan 2011; European Science
Foundation 2012). While scholars have always engaged in such
extra-impact work informally (Hamann and Gengnagel 2014;
Pearce and Evans 2018), it was not, until quite recently, explic-
itly valued as a component of research ‘excellence’ or ‘quality’
(Hessels, Van Lente and Smits 2009). Examples of ‘impactful’
activities which would fall under extra-academic impact include
collaboration with industry, social outreach, appearances in me-




Scientometric Analytics Beyond H-Indices and Impact Factors

e The introduction of advance computational methodologies and the
development of algorithms is a key element

e The caveats and limitations of these algorithms do not invalidate their use, but
must be understood to interpret any findings derived from them

biasing the results and creating research gaps in these regions. Gender identification

lists are not inherently global. Karimi et al. (2016) suggest using separate gender

identification models for each language. Moreover, a

(Boekhout et al, 2021).

Furthermore_ but will not provide information

about legal or self-defined gender.

Gonzalez-Salmon, E. et al. (2024). The woman'’s researcher tale: A Review of Bibliometric Methods and Results for
Studying Gender in Science. https://doi.org/10.5281/zenodo.10590300



https://doi.org/10.5281/zenodo.10590300

Scientometric Analytics

It is defined as the use of bibliographic data to quantitatively analyze the context
and conditions under which scientific knowledge is produced and disseminated.

Descriptive Bibliometrics
Evaluative Bibliometrics
Narrative bibliometrics
Scientometric Analytics

Descriptive Performative Contextual Profiling

The goal is understand the underlying the interrelation between the people
conducting research, their contextual setting and the knowledge produced.




Looking at the
Scientific Workforce



Looking at diversity at the individual level

Identify an author and their work
Name disambiguation algorithm vs. Researcher registry

Assign individual characteristics
Gender, career length, nationality/ethnicity

Characterize context
Mobility experience, funding, social outreach, publication patterns

Look into team dynamics
Author order, contribution statements, collaboration patterns




- Name disambiguation algorithms

AUTHOR GROUPING METHODS

AUTHOR ASSIGNMENT METHODS

Rule Scoring

Groups author records by

Collaborative

Integrates data from multiple

algorithm evaluating the similarity of algorithm authority files to standardize
various attributes using and disambiguate author
scoring rules. names.

Graph-based | Uses a network of Heuristic- Applies predefined rules and

algorithm interconnected entities to based heuristics to match and
disambiguate authors by algorithm differentiate authors.

analyzing relationships
within the graph.

E.g., PubMed ID




Author identification - Name disambiguation algorithms
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Author identification - Auth
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Author identification

BEWARE

e Author identification
approaches and sources
are often linked

e Each approach will have
its own pros and cons

e The choice will depend on
the type of study we wish
to conduct

AUTHOR GROUPING METHODS

AUTHOR ASSIGNMENT METHODS

Rule Scoring

Groups author records by

Collaborative

Integrates data from multiple

algorithm evaluating the similarity of algorithm authority files to standardize
various attributes using and disambiguate author
scoring rules. names.

Graph-based | Uses a network of Heuristic- Applies predefined rules and

algorithm interconnected entities to based heuristics to match and
disambiguate authors by algorithm differentiate authors.

analyzing relationships
within the graph.

E.g., PubMed ID




Individual characteristics

Here is where things start to get fuzzy, concepts and proxies we all in principle
agree on, have subtle differences in their computation which affect findings

e Career length
There are up to 5 different ways to compute career length
scientometrically, all of them ignore career breaks

e Gender
Up to 27% of gender studies published in Scientometrics did not
specify how was gender assigned (Gonzalez-Salmén & Robinson-Garcia, 2024)

e Nationality/Ethnicity
Nationality and ethnicity are inferred based on affiliation and surname
data
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Team dynamics

Author contributions

Cristina Sdenz de Miera, Methodology, Writing — review and editing, Conceptualization, Data cura-
tion, Formal analysis, Validation, Investigation, Visualization, Writing - original draft, Project admin-
istration; Nicole Bellefontaine, Conceptualization, Formal analysis; Susan J Allen, Writing - original
draft, Project administration; Martin G Myers, Investigation, Project administration; Carol F Elias,

Author order and collaboration have long been studied in Scientometrics.

But the real game changer is the integration of contribution statements.

This data is still rarely accessible and there is much to learn on self-reporting,
disciplinary differences and relation with author order and author credit.
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Diversity under
scientometric lenses



Understanding team
dynamics




Author order and its

% Authorship is the currency in science
% First and last authors are considered key positions

First author -

Middle author -

Author order

Last author -

0 10 20 30 40 50
Academic age




Author order and its underlying assumptions

% If these assumptions are true, author order should relate
to contribution statements

contribution WR =@= CE PE =@ AD -@
Firstauthor- | ]  |——————¢¢eeeeeceeccccccccce o Y

0.75 1
Middle author- | | = | ———"— ¢®¢ecscccsce :
0.50 1
0.25 1
Last author -
0.00 1

fi rst mi ddle Iast
Author order

Author order

Share of publications

0 10 20 30 40 50
Academic age




Author order and its

% But some age-related power dynamics seem to also be in
place

Wrote the manuscript- [N ®¢¢%ee ocooccoe .
Firstauthor- | ]  |——————¢¢eeeeeceeccccccccce o .

Conceived the study - ‘

Middle author - Performed experiments - ———

Author order
Contribution type

Analyzed the data -

Last author- —————
Contributed with tools - - ooooooooooo

50 0 10 20 30 40 50
Academic age

0 10 20 30 40
Academic age




Research careers and task specialization

Junior
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Specialized

Leader

Using machine learning, we
trained a model combining
publication, author and
contribution data and
analyzed the career
trajectories of > 220,000
researchers based on their
predicted contributions.

We then created archetypes
of researchers at four
different career stages.



and task specialization

junior early-career mid-career late carcer SOME REMARKS
I > Author order only used in
[ predictive model but not
archetypes

> Different generations of
researchers included

> Researchers are forced
into an archetype

\
=

More information here:
Robinson-Garcia et al. (2020). ELife,
I 9, e60586.

https://doi.org/10.7554/eL ife.60586
- leader g specialized - supporting

Researchers exhibiting a |[CELETRJ I CREV/ a greater
chance of having

I [ —
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Publications

Research careers and task specialization
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STl EUFLEL Rl el {1 tend to be [[EERdLeI[T[44)= and have slightly than leaders

and supporting roles.

A higher proportion of ||c/= iEle =rsae Bl E e at their CEYNACICEIES EL[E, potentially

undercutting their career prospects in academia.



But how do teams operate as a whole?

e Most research on teams focuses on the relation
between size, team composition and impacts

e |s there a rationale as to how tasks are distributed
and teams organized?

e \What are the differences in terms of disciplines and
team size?



But how do teams operate as a whole?

The CRediT Taxonomy of contributions is a list of 14 types of
contributions. The taxonomy is refined by NISO and adopted by many
publishers such as PLOS, Elsevier, etc.

Groupings CRediT Contributions

Conceptual Conceptualization, Formal Analysis, Writing -
Original Draft

Methods Investigation, Methodology, Validation, Software,
Visualization

Tools & Materials Data curation, Project administration, Resources

Leadership Funding acquisition, Supervision, Writing - Review

& Editing



Contribution

Contribution

Writing - Review & Editing
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Mobility experience
and capacity building




How does mobility benefit

Scientists have most impact
when they’re free to move

An analysis of researchers’ global mobility reveals that limiting the circulation of
scholars will damage the scientific system, say Cassidy R. Sugimoto and colleagues.

?

Increasing number of papers using
scientometric data to study mobility

Some attempts to look into the the
relation between geographic
mobility and knowledge
mobilization

The grand challenge is to link
mobility with capacity building

Beware of mobility studies looking
at productivity with scientometric
data!



How does mobility benefit

How African authors contribute to
core-periphery collaborations?

Hypothesis:

International mobility as a capacity
building mechanism within international
collaborations.

~ 14k publications internationally
co-authored | >60k authors | ~22.5k
African authors

PLOS MEDICINE

()

Check for
updates
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EDITORIAL
Time to end parachute science

Beryne Odeny:*, Raffaella Bosurgi
PLOS Medicine, San Francisco, California, United States of America

* bodeny @plos.org

Colonial science, also known as parachute or parasitic science, is an extractive practice
whereby researchers—typically from highly resourced countries—do research and extract data
and samples from non-native regions or populations, typically low resource settings or coun-
tries, [1] without appropriately acknowledging the importance of the local infrastructure and
expertise. In so doing, foreign researchers fail to establish long term, equitable collaborations
with local partners [2].

The era in which we are living is profoundly impacted by the effects of globalization, ineq-
uity, poverty, conflicts, climate change, biodiversity loss, and pandemics. Many of the solutions
to these global health chall s come from ble and socially responsible behavior from
societies; often, robust scientific evidence comes from collaborations among key opinion lead-
ers, scientists, funders, policy makers, and local and international stakeholders across different
countries [3]. For research to be sustainable and equitable, it should be founded on inclusive
scientific liaison between varied collaborators—for example, between high income countries
(HICs) and low- and middle-income countries (LMICs), and early-career researchers and
established scientists. Unfortunately, inclusivity and equity are not the reality in most global
research [2].

An indicator of this imbalance is the striking disparity in the quantity of publications by
researchers in HICs compared to other regions [4]. This disparity has been reported as far
back as 2 decades ago—one study illustrated that only 6.5% of research articles in general med-
ical journals had a coauthor from the country where the study population lived [5]. A 2016
publication showed that less than 50% of infectious disease publications from Africa had an
African first or last author [6]. More recently, a bibliometric study demonstrated increasing
numbers in first and last authorship among sub-Saharan African (SSA)-affiliated authors in
publications about SSA [4]. In geoscience, only 30% of articles from Africa had an African
author [7]. In the field of coral reef biology, 40% of publications that contained fieldwork con-
ducted in Indonesia or in the Philippines did not specify which nation the field research had
been conducted in; the respective figure for Australia was just 22% [1]. While the engagement
of local researchers is steadily increasing in fields like global health, scholarly inequities con-
tinue to be sustained through authorship hierarchies in which local authors are by default
assigned middle-author positions, i.e., neither first nor last author positions [6,8]. Further, col-
laborati thorship models ly involve assi of robust primary outcomes
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How does mobility benefit ?

Type of Mobility type Total authors Total pubs Average no. papers per
collaboration researcher
=z

Collaboration Mobile outside of Africa 8.228 10.281 125 €
outside Africa Non mobile 11.656 7.166 0.61

Mobile within Africa 790 879 .11 -
Collaboration Mobile outside of Africa 894 867 0.97
within African Non mobile 1,273 573 0.45
countries Mobile within Africa 501 439 0.88

e We focus on the 2017-2019 period and publications with contributions
statements from ScienceDirect

e We define mobility experience based on the number of affiliations a
researcher had during their complete publication history

e Researchers with mobility experience beyond Africa collaborate
internationally more than their counterparts



Percentage

How does mobility benefit

Author Order by Mobility, collaboration outside Africa, all Africa (Percentage)
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Author Order by Mobility, collaboration within Africa, all Africa (Percentage)

mobility

first_author

non_mobile . mobile_africa . mobile_out_africa

middle_author
Author Position

last_author

Credit by Mobility, collaboration within Africa, all Africa (Percentage)

Conceptual

mobility

non_mobile . mobile_africa . mobile_out_africa

Leadership

Credit Typology

Methods

Tools & Materials

African scholars are
mainly middle authors

There are differences
based on mobility
experience

Mobile scholars adopt
higher leadership
contributions than
non-mobile African
scholars



avigating the local in
research




Local research is essential for scientific policy
as it highlights the [[jlelel g1 [ef-We] HeToTg 1 Y AR}

The starting point —  FIEEEGEEVIE and the [EELRER UL
issues to ensure better distribution of limited

But what is local research and how can we measure it?

Presence of Journal Database

toponyms Language location indexing




But let’s look at it from a different angle

[oca//y situated recearch
Locally refevant research Recearch is decigned around a specific

Impact is concentrated in a given gesgraphical area

gesgraphical area T~

~—_Locally shaped recearch
Knowledge is produvced in a given Recearch designed i¢c biased due

gecgraphical area local oversampling



But let’s look at it from a different angle

Locally situated recearch
Recearch is decigned around a specific

geazryhica/ area

Locally refevant research

Impact is concentrated in a given

gesgraphical area T~

~—_Locally shaped recearch
Recearch designed i¢ biasced due

Locally roofed research ~ —>

Knowledge ic produced in a given

geographical area local oversampling



Comparing different ways to operationalize

e Local research is non-indexed literature in mainstream databases

e Local research is literature in non-English languages

e Local research is that published in local journals

e Local research is literature with geographically concentrated impact
e Local research is that using a

e |ocal research is that



Comparing different ways to operationalize
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e Disciplines in Social Sci
& Humanities tend to
publish a higher share of
local research

e Methods work differently
by country

e In many cases there is
no correlation between
methods to measure
local research




Comparing different ways to operationalize
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e In many cases there is
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methods to measure
local research




Moving forwards



How metrics help look into diversity

3

3

Scientometric Analytics shifts the perspective from performativity to the
conditions under which science takes place

Many of the metrics and algorithms used integrate some assumptions which
are dubious, hence transparency in methods is essential to interpret
findings

The combination of scientometric data with other methods and data could
potentially help inform understand how science is produced, shaped and
spread.



Implications for \EUETI R/ g Wy Clig{es

A Confounding variables may be influencing bibliometric indicators in
hidden and harmful ways.

‘ ‘ What | see now is that_ and some , ,

people are good enough, they are just good enough and they reach it. But then there is a
majority that is basically just competing, and they are roughly the same, | am probably
also in this group, things like who is more
aggressive, who is more capable of playing the game. (Biomedicine A)

Robinson-Garcia, N., Costas, R., Nane, G.F., & van Leeuwen, T.N. (2023) Valuation regimes in academia: Researchers’ attitudes towards their
diversity of activities and academic performance. Research Evaluation. https://doi.org/10.1093/reseval/rvac049



https://doi.org/10.1093/reseval/rvac049

Implications for E\EUTETleTgR"\i{a W [=11 g [e5

A Confounding variables may be influencing bibliometric indicators in
hidden and harmful ways.

d Metrics can help understand team dynamics and their relation with
knowledge production

A For this a change of perspective on the way in which they are
currently used is needed



Implications for

A We still need more understanding on what is a team ( )in
science, how they work and what how it relates to collaboration

A Disciplinary differences and team size relation with task distribution and
organization

A The role of diversity within the scientific workforce

A How do these typologies affect the conditions under which knowledge is
produced



Connecting diversities

3

3

It is imperative to revisit our assumptions and methods to embrace the
complexity of science (e.g., local research, gender)

Looking into impact as a global homogeneous phenomenon is no longer
enough

New methodologies now allow us looking into research contents and
typologies of content

Mixed-methods approaches are key here to respond to the how questions

How research choices affect
career prospects? How team organization affect research quality?



For more information on the COMPARE project please visit:
https://compare-project.eu
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