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In the following talk,

» | use the term Open Science even though the term Open Scholarship is
more adequate because it also includes arts and humanities.

» | present my personal perspective on this topic only and not the
perspective of the Freie Universitat Berlin.

» | provide an introductory talk, but there are many more information to dig
deeper.

» | use examples from various disciplines with a strong bias towards
psychology, however, these examples are not suitable for all disciplines.

» | build upon previous talks from Felix Schonbrodt (LMU) and Benedikt
Fecher (HIIG) on open science.
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Our goal is
a tenured position.



Slide adapted from Felix Schonbrodt “Changing incentive structures to foster the actual sharing rate of open data” (2018)
Andrea E. Abele-Brehm und Markus Biihner (2016) Wer soll die Professur bekommen? https://doi.org/10.1026/0033-3042/a000335.

Criteria in Hiring Procedures

Kriterium

Forschung
Anzahl der Publikationen

Anzahl der peer-review Publikationen

Forschung

Anzahl der Erstautorenschaften

Zitationsindices (z.B. h-Index, 110-Index)
Qualitatsbeurteilung der besten drei Publikationen
Wissenschaftspreise/Auszeichnungen

Anzahl bisheriger Listenplatze und Rufe
Indikatoren von Forschungstransparenz

Volumen bisher eingeworbener Drittmittel
Nationale und internationale Vernetzung
Nachwuchsférderung

Qualitat der vorgelegten Forschungskonzeption
Qualitat des Forschungsvortrags

Transfer Forschungsergebnisse in die Offentlichkeit
Anwendungsbezug der Forschung

Lehre — Le h re
Lehrbicher; Kapitel in Lehrblchern

Breite der Lehrerfahrungen

Lehrevaluationen

Qualitat des lehrdidaktischen Konzepts

Qualitat des Lehrvortrags®

Fachpolitische Tétigkeiten .— FaCh pOlitiSChe Tatigkeiten

Herausgeberschaften bei Zeitschriften
Gutachtertatigkeiten
Ehrenamter in Fachgesellschaften

Tatigkeiten in der universitaren Selbstverwaltung oo

Uberfachliche Kompetenzen .— U be rfCI C h lic h e Ko m pete n Ze n

FUhrungskompetenz

Organisations- und Managementkompetenzen

Kommunikationskompetenz

Strategisches Denken

Kooperative Grundhaltung/Vertraglichkeit

Durchsetzungsstarke

Passung — Pq ssu ng
Passung Forschungsprofil zum berufenden Institut

Passung des Lehrprofils auf die Stellenanforderung

Passung Forschungsprofil zu eigener Forschung

Sympathie

Weitere Kriterien — weite re Krite rien
Chancengleichheit

Dauer von Promotion/Habilitation

Auf Wissenschaftleralter relativierte forschungsbezogene Indikatoren

Elternschaft als Nachweis von Belastbarkeit u. Kompetenz

Elternschaft als Einschrankung der Arbeitsqualitdt/-quantitat

Auf Elternschaft relativierte forschungsbezogene Indikatoren

Bereitschaft, Hauptwohnsitz in die Stadt zu verlegen, in die man berufen wird
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Number of peer-review publications

Fit of the research profile to the appointing institute
Quality of the research talk

Number of publication

Third-party funds raised so far

Indicators of research transparency
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https://doi.org/10.1026/0033-3042/a000335

You waste your time here,
go writing.



But stop...



What has been your motivation to choose
your profession?



Merton RK. A note on science and democracy. Journal of Legal and Political Sociology. 1942;1:115-126.
Anderson, Melissa S., et al. "Extending the Mertonian norms: Scientists' subscription to norms of research." The Journal of Higher Education 81.3 (2010): 366-393.

Our Self-Image as Scientists

E

»

»

»

»

We as scientists are motivated by the desire for knowledge
and discovery, and not by the possibility of personal gain.

The results of our research processes should belong to the
whole community.

We as scientists must scrutinise our scientific claims critically
before accepting them.

Every scientists should be able to contribute to the scholarly
process regardless of race, nationality, culture, or gender.

Human-Centered Computing
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Disinterestedness

Communality

Organized skepticism

Universalism
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Definition of Open Science taken from: http://openscienceasap.org/open-science/
Definition of “Open” taken from: https://opendefinition.org/

Freie Universitat G- :

Science encompasses all disciplines, research, and teaching, as well as projects and the
social sphere. Participation in knowledge and knowledge creation should be made
accessible to as many people as possible.

Open Science opens the scientific process from the first idea to the final publication
to make it as comprehensible and usable for everyone as much as possible.

“Open” means anyone can freely access, use, modify, and share for any
purpose (subject, at most, to requirements that preserve provenance and
openness) but also the use of open technologies and open culture.
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http://openscienceasap.org/open-science/
https://opendefinition.org/

Kraker, Peter, Derick Leony, Wolfgang Reinhardt, and Glinter Beham. "The case for an open science in technology enhanced learning." International Journal of Technology Enhanced Learning 3, no. 6 (2011): 643-654. http:/
openscienceasap.org/open-science/

Freie Universitat |- Se_

Components of Open Science

Open Methodology Open Access

The application of methods and the entire process Publish openly and make it usable and accessible to
behind them, as far as practicable and relevant everyone.

documentation.

Open Source Open Peer Review

Use open source technology (software and hardware) Transparent and traceable quality assurance through
and open your technologies. Open peer review.

Open Data Open Educational Resources

Make created data freely available by considering the Using free and open materials for education and
principles of FAIR data. university teaching.
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http://openscienceasap.org/open-science/
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Slide adapted from Benedikt Fecher “OPEN SCIENCE Definition, Entwicklungen, Perspektiven” (2018)
Society by Andrey/quality by Gregor Cresnar/digital by Bom Symbols/translate by luca fruzza from the Noun Project

Freie Universitat G- :

What is New about Open Science?

Open Science translates well-known principles of good
scientific practice into the digital age.

# Open science means using open digital infrastructures
for improving the scientific value creation in two regards

for the research community itself in terms of quality (e.q.
verifiability of results) and quantity (e.g. efficiency and
effectiveness of practice)

e

e
['] for the society in terms of communication and cooperation.
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From Theory to Practice...

|_|:'i Human-Centered Computing Claudia Miiller-Birn | 2018 | 12

RESEARCH GROUP



E

Open Review

Human-Centered Computing
RESEARCH GROUP

Open Sharing

Open Access

0:0

Research Community

Organized Dis-
Skepticism interestedness

Communality

Reproducibility

Communication
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Open Access:
Making our research accessible
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Phelps, L., Fox, B. A., & Marincola, F. M. (2012). Supporting the advancement of science: Open Access publishing and the role of mandates. Journal of Translational Medicine, 10, 13.

Shieber, Stuart. "Why open access is better for scholarly societies." The Occasional Pamphlet on Scholarly Communication 29, no. 2 (2013). https://blogs.harvard.edu/pamphlet/2013/01/29/why-open-access-is-better-for-scholarly-societies/
Elsevier revenues, profit, and profit margin, 2002-2011. Data are from Mike Taylor, The obscene profits of commercial scholarly publishers, 2012.

Cribb, J., & Sari, T. (2010). Open Science: sharing knowledge in the global century. Collingwood: CSIRO Publishing.

What is the Motivation for Open Access?

Freie Universitat |- Se_

“Itis argued {(...) that research funded by tax-payers should be made
available to the public free of charge so that the tax-payer does not
in effect pay twice for the research (...)" (Phelps et al., 2012)

Elsevier historical profit margin

40% | , 2,667
30% 2,000 N .
As humanity progresses through the 21st century
0% 334 (...) many scholars point to the emergence of @
disturbing trend: the world is dividing into those

10% 667 with ready access to knowledge and its fruit, and

» I I I I I I I I I I 0 those without.” (Cribb & Sari, 2010)

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
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Slide adapted from Benedikt Fecher (2018) “OPEN SCIENCE Definition, Entwicklungen, Perspektiven”
Archambault (2014): Proportion of Open Access Papers Published in Peer-Reviewed Journals at the European and World Levels
Bjork B. (2017) Growth of hybrid open access, 2009-2016. https://doi.org/10.771//peer|.3878

Freie Universitat |- Se_

What is the Current State of Open Access?
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Articles

2009

2010 2011
5 Leading publishers

2012 2013 2014
—8—2(0 Major publishers

2015

2016
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EU study that assessed the free availability of
scholarly publications during the 1996 to 2013:

» 50.9% of articles by German authors published
in journals between 2007 and 2012 are now
freely available online.

» /1% of biomedical research publications and
35% in enaineerina are alreadu Open Access.

Claudia Mller-Birn | 2018 | 16



McKiernan, E. C., Bourne, et al. (2016). How open science helps researchers succeed. elife, 5, e16800. http://doi.org/10.7554/eLife. 16800
Wang, X., Liu, C., Mao, W. et al. Scientometrics (2015) 103: 555. https://doi.org/10.1007/511192-015-1547-0
Nature Communications: citation analysis https://www.nature.com/press_releases/ncomms-report2014.pdf

Why is Open Access useful for your Career?

E

Number of Views:
Open access articles are viewed three times more than
non-open access content (Nature Communications).

Number of downloads:
Open access papers not only have higher total

downloads (Wang et al., 2015).

Number of citations:

Articles published open access received higher
citations than non-open access content (McKiernan &
Bourne, 2016).

Human-Centered Computing
RESEARCH GROUP

Discipline

Agricultural Studies -
Physics/astronomy -
Medicine -

Computer Science -
Sociology/Social Sciences -
Psychology -

Political Science -
Management -

Law -

Economics -

Mathematics -

Health -

Engineering -

Philosophy -

Education -

Business -
Communications Studies -
Ecology -

Biology -

0.33

Freie Universitat |- Se_

®
)
® Applied science
® Life science
: Mathematics
e ' % ® Physical science
' Social science
% o
l i !
1.00 3.00 10.00

Relative Citation Rate (OA: non OA)
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http://doi.org/10.7554/eLife.16800
https://doi.org/10.1007/s11192-015-1547-0
https://www.nature.com/press_releases/ncomms-report2014.pdf
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Open Sharing

Open Access

0:0

Research Community

Organized Dis-
Skepticism interestedness

Communality

Reproducibility

Communication
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Reproducibility:
Document and share our research practice
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Slide adapted from Benedikt Fecher “OPEN SCIENCE Definition, Entwicklungen, Perspektiven” (2018)

Bornmann & Mutz (2015): Growth rates of modern science: A bibliometric analysis based on the number of publications and cited references

here is an increasing number of scientific publications

newsnlog

Nature brings you breaking news from the world of science

News & Comment \ > News blog Archive m

Next post
German research agencies condemn
animal-rights attack on neuroscientist

Previous post
Climate change is present danger, US
warns

Global scientific output doubles every nine years

It's a common complaint among academics: today's researchers are publishing too much, too fast. But just
how fast is the mass of scientific output actually growing?

Many would throw up their hands and declare the question impossible. It's clearly wrong to cite the growth of
academic databases, such as Thomson Reuters Web of Science, which has increased its coverage by
around 3% per year (barring occasions when the database incorporates a flood of new journals). That
dramatically undercounts the true expansion: no database captures everything.

Bibliometric analysts Lutz Bornmann, at the Max Planck Society in Munich, Germany and Ruediger Mutz, at
the Swiss Federal Institute of Technology in Zurich, think they have a better answer. It is impossible to know
for sure, but the real rate is closer to 8-9% each year, they argue. That equates to a doubling of global
scientific output roughly every nine years.

In a study to be published in the Journal of the Association for Information Science and Technology, and
up this dizzying rate of increase since the end of World War |l. Other researchers say the study seems
sound, although it is hedged with caveats.

Human-Centered Computing
RESEARCH GROUP
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About this blog

Archived newsblog. Breaking news from the world
of science, brought to you by Nature’'s news team.
E-alert

RSS F1 Facebook [J Twitter

» nature.com blogs home

Recent comments on this blog

Any living organism may feel pain as | think. The same
is being proved for crabs and lobsters also. This ... ...
Read more

-- Hindi Sahitya

Experiments reveal that crabs and lobsters feel pain

In my opinion, if the risks were known before the trial
they should have been disclosed. | bet the benefits
... ... Read more

-- Fernande Aleman

US research ethics agency upholds decision on
informed consent

Steven - the dispute was covered by a few chemistry
magazines in 2004 when Roald Hoffmann published his
account. Here ... ... Read more

-- Richard Van Noorden
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Figure 2. Segmented growth of the annual number of cited references from 1650 to 2012
(citing publications from 1980 to 2012)
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Slide a mixture of slides from Felix Schonbrodt and Benedikt Fecher
Open Science Collaboration (2015): Estimating the reproducibility of psychological science
Baker, M. (2016). 1,500 scientists lift the lid on reproducibility. Nature News, 533(/604), 452.

S
T
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At the same time the number of replications is small

NATURE | NEWS o =

Over half of psychology studies fail reproducibility
test

Largest replication study to date casts doubt on many published positive results.

Monya Baker

27 August 2015

N Rights & Permissions
Don't trust everything you read in the psychology

literature. In fact, two thirds of it should probably ’.A ‘

be distrusted. ]

In the biggest project of its kind, Brian Nosek, a
social psychologist and head of the Center for
Open Science in Charlottesville, Virginia, and 269
co-authors repeated work reported in 98 original
papers from three psychology journals, to see if
they independently came up with the same

K

Brian Nosek's team set out to replicate scores of
studies.

results. -

The studies they took on ranged from whether
expressing insecurities perpetuates them to
differences in how children and adults respond to fear stimuli, to effective ways to teach arithmetic.

E Human-Centered Computing
RESEARCH GROUP

IS THERE A REPRODUCIBILITY CRISIS?

7% 52%
Don't know Yes, a significant crisis

3%

No, there is no
Crisis

researchers
surveyed

38% —
crisis - RO :.'

eonamnre

Berlin
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Slide adapted from Benedikt Fecher “OPEN SCIENCE Definition, Entwicklungen, Perspektiven” (2018)
Park, C. L. (2004, S. 194). What is the value of replicating other studies?

Freie Universitat |- Se_

Replication help to strengthen our knowledge system

“The purpose of replication, or an attempt to replicate, is to strengthen the foundation of a theory so that it
too will become a part of our general knowledge system. Another is to test its veracity or truth to determine if
it should be supported as knowledge at all.” (Park, 2004)

Table 3. Degrees of replication

Same measurement Different measurement | would recommend that researchers attempt to

and analysis and analysis replicate the work of major researchers in a
Same data set 1. Checking the analysis 2. Re-analyzing the data conceptuc_l field before Deginning an extension of
Same 3. Exact replication 4. Conceptual extension that work ] (Park, 2004)
population
Different 5. Empirical 6. Generalization and
population generalization extension

|_|:Ii Human-Centered Computing Claudia Miller-Birn | 2018 | 22
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Open Access

0:0

Research Community

Organized Dis-
Skepticism interestedness

Communality

Reproducibility
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Open Sharing:
Enable collaboration
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Molloy, J. C. (2011). The open knowledge foundation: open data means better science. PLoS Biology, 9(12), p.e1001195.
Wilkinson, M. D., Dumontier, M., Aalbersberg, . J., Appleton, G., Axton, M., Baak, A., et al. (n.d.). The FAIR Guiding Principles for scientific data management and stewardship. Scientific Data, 3, 160018 EP. (2016)
House of Commons Science and Technology Committee - HCSTC (2011) Science and Technology Committee — eighth report. Peer review in scientific publications. http://www.publications.parliament.uk/pa/cm201012/cmselect/cmsctech/

G LG

: -

856/85602.htm. Accessed 17 June 2018. Freie Universitat il )i
ShiEs

Why do we need to share data?

Access to data is fundamental if researchers want to reproduce, verify and build on results
that are reported in the literature. (HCSTC, 2011).

Open Data emphasises, besides openness, the importance of usability and access to the
entire dataset or knowledge work in a convenient and modifiable form (Molley, 2011).

FAIR data, for example, aims to realise valuable scientific data and knowledge to be
published and utilised by making them findable, accessible, interoperable, and reusable

(Wilkinson et al., 2016).
re2data.or
‘
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Wicherts, J. M., Borsboom, D., Kats, J., & Molenaar, D. (2006). http://doi.org/10.1037/0003-066X.61.7.726

Vanpaemel, W, Vermorgen, M., Deriemaecker, L., & Storms, G. (2015). http://doi.org/10.1525/collabra13

Stodden, V., Seiler, J., & Ma, Z. (2018). http://doi.org/10.10/3/pnas.1708290115

Slide adapted from Felix Schonbrodt “Changing incentive structures to foster the actual sharing rate of open data”™ (2018)

How should we share our data?

100% of authors in the following studies signed to share the
data upon request.

Actual sharing rate
» 27% out of 141 requests (Wicherts et al., 2006)

» 38% out of 394 requests (Vanpaemel et al., 2015)

» 44% out of 204 requests provided some ,,artifacts” (Stodden
et al., 2018), where 26% could be reproduced.

»,,Sharing upon request” does not work.

|_E:I Human-Centered Computing
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8.14 Sharing Research Data for Verification

(a) After research results are published, psychologists do not withhold
the data on which their conclusions are based from other competent pro-
fessionals who seek to verify the substantive claims through reanalysis
and who intend to use such data only for that purpose, provided that the
confidentiality of the participants can be protected and unless legal rights
concemning proprictary data preclude their release. This does not preclude
psychologists from requiring that such individuals or groups be respon-
sible for costs associated with the provision of such information.

(b) Psychologists who request data from other psychologists to venfy
the substantive claims through reanalysis may use shared data only for the
declared purpose. Requesting psychologi:‘s obtain prior written agree-
ment for all other uses of the data.

Ethical Principles of Psychologists and Code of Conduct
https.//www.apa.org/ethics/code/index.aspx
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http://doi.org/10.1073/pnas.1708290115

Slide adapted from Felix Schonbrodt “Changing incentive structures to foster the actual sharing rate of open data” (2018)

Freie Universitat (/S
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Policies can “help” sharing data

We expect our researchers to maximise the availability of research

data, software and materials with as few restrictions as possible.
As a minimum, the data underpinning research papers should be [ 73 |
made available to other researchers at the time of publication, as well
as any original software that is required to view datasets or to replicate

EUROPEAN COMMISSION
Directorme-Goneral for Reseanch & nnovation

an alySGS. (https://wellcome.ac.uk/funding/managing-grant/policy-data-software-materials-management-and-sharing )

H2020 Programme

All the findings of the project must be announced to the relevant Guidelines on
community and made available for use free of charge, also to third FAIR Data Management in Horizon 2020
parties. Disclosure of any source code produced is mandatory;
project results must be made available as an open source in a suitable

location. (http://www.dfg.de/en/research_funding/programmes/infrastructure/lis/
funding_opportunities/research_data/)

JFG

Deutsche
Forschungsgemeinschaft

Versen 3.0
26 iy 2006
FNS NF |
SO 20050008 NaTIOmA rosors A
208 FOODEn umG D8 MSSINS AT vl s Foass vamg
ACADEMY OF FINLAND
Jexpects and suppornts the Lerwanet der SNF, dass Daten [_.] Jtis recommended 1o make al -
timely release and sharng of auf 6ffentlich zuganglichen research data [ ..] available for |
final research cata’ digitalen Datenbanken archiviert reuse, for example under Creative
werden” Commons licence’
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Cribb, J., & Sari, T. (2010). Open Science: sharing knowledge in the global century. Collingwood: CSIRO Publishing.
Puschmann, Cornelius. "(Micro) blogging science? Notes on potentials and constraints of new forms of scholarly communication." In Opening science, pp. 89-106. Springer, Cham, 2014.
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Making Science Understandable

“Science is by nature complicated, making it all the more
important that good science writing should be simple, clean and

clear” (Cribb & Sari, 2010).

“Scientists must be able to explain what they do to a broader
public to garner political support and funding for endeavors
whose outcomes are unclear at best and dangerous at worst, a
difficulty that is magnified by the complexity of scientific
issues’ (Puschmann, 2014)
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de Zutter W. "Rosetta@home: Credit overview". boincstats.com. Archived from the original on October 7, 2011. Retrieved October 18, 2011.
Cooper, S., Khatib, F., Treuille, A., Barbero, J., Lee, J., Beenen, M., et al. (2010). Predicting protein structures with a multiplayer online game. Nature, 466(/307), 756—760.

Freie UniversitatE: JBerlin

Including Citizen in Knowledge Creation

You don't have to be a scientist
to do science.

By simply running a free program, you can help advance research in medicine,
clean energy, and materials science.

Join Rosetta@home

i

»
—

' Solve Puzzles
. for Science

https://www.zooniverse.org/
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What could be your next steps?



Meekes, J. (2017). Early career researchers want Open Science. https://doi.org/10.1186/s13059-017-1351-7
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How to engage in Open Science?

Genome Biology

Early career researchers want Open Science &

1. Submit pre-prints of your manuscript to publicly available repositories. Many major journals allow the
posting of pre-prints to open repositories, e.q. arxiv.org, prior to submission and peer review.

2. Post published articles in a public repository (e.g. Pubmed Central). Typically, 6—12 months after publication,
most publishers allow the posting of an author’s version of the manuscript to public repositories.

3. Publish in open access journals where possible. Many subscription-based journals also offer the option to pay
an additional charge for open access.

4. Share data and material. Th

e code, met

publicly available in an open re

reuser. These metrics should be based upon real and precise utility and should be transparent so that ot

nository eqt

derive their own metrics from them.

nods, and data to produce findings in your manuscript should be made

ipped with credit metrics for data generator, code writer, anc

data

Claudia

ners can
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My last comment

We need a cultural change which
starts with you but it must include the
scientific system as a whole.

What is the current situation of
scientists? Check out hashtag
#unbezahlt on Twitter.

SA K9

. . ey ooy (SN L N W5

Freie Universitat Bl )i
SL=

Claudia Miller-Birn | 2018 | 33


https://twitter.com/hashtag/unbezahlt?src=hash
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Discussion
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