What is Open Science

(and why should | care)?
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Plan for the Open Science Talks

1. What is Open Science?
1. Why change the way research is done
2. What is Open Science?

1. Open Science from a low/middle-income country perspective
1. Why is Open Science not just something that happens “elsewhere”
2. Taking concerns of LMIC researchers seriously
3. Openness as a form of “science citizenship”



Open Science — History or Response?

* Who has heard of the term “Open Science”

* There is an historical precedence for this argument:
* Openness is a core value of science/research

* Long tradition of sharing resources and scrutinizing research

* But, recent concerns about reproducibility, networking and public
trust

 What do the Human Genome Project, a reproducibility crisis and the
Sustainable Development Goals have in common?



A Reproducibility Crisis?

Same Data, Different Conclusions

HA VE YO U FA IL ED TO REPROD UCE Twenty-nine research teams were given the same set of soccer data and asked to determine if &
referees are more likely to give red cards to dark-skinned players. Each team used a different
A N EXPERIMEN T? statistical method, and each found a different relationship between skin color and red cards.
Most scientists have experienced failure to reproduce results. Referees are o |
three times as Statistically | o
S se' M likely 1o give red significant results Q
® Someone eise s y own cards to showing referees are
> : : 3 _ ; dark-skinned more likely to give red
s e e o Ee
Chemistry : : players {— 95% CONFIDENCE INTERVAL
s S S ot ST A e £ B 3 : Twice as likely i ONE RESEARCH TEAM ‘ !
e s S s S s : -
= . H . : . H . 8 . ¢ A= { 2 B, | . [ ]
Biolo (SR e S G m | EE EEEmaE 00.‘.‘0.! o
gy LRI LSl S §- : : ; " ‘ 1.@{.‘.‘.[[..‘, i L l =
e T T T T : Equally likely w @ @ | r =
Physics and | (g BRI | T |
engineering NNNREEEEENEEEEE. @ s ol
MediCine . &7 FIVETHIRTYEIGHT SOURCE; BRIAN NOSEK ET AL

Earth and
environment

Other

.
e
e s
.

{
N .-.
. :

-

‘e ary
[
e -

. urs
BheY v
. ‘o

‘o Ree

:_ .,.:E:.A 3 ,-éu . - ~ . v
PRI Y, RS G B 7

* Nature survey of 1,576 researchers (Baker et al 2016)

100% https://psyarxiv.com/gkwst/


https://psyarxiv.com/qkwst/

A General Consensus?

IS THERE A REPRODUCIBILITY CRISIS?  Variability in analysis and

7% 529%
e % methodology

Yes, a significant crisis

i : .
i isz) * Incentives aligned towards
s publication not
s reproducibility
G I 576 * Lack of transparency and
R 9
L researchers access to data
surveyed
389, .. o
Yes, a slight
crisis

Nature survey of 1,576 researchers
(Baker et al 2016)



Returns on Public Investment

UK Gross expenditure on R&D over time
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http://www.sciencecampaign.org.uk/news-media/case-comment/uk-r-d-investment-rises-in-2017.html

New Forms/Places of Knowledge Production

. .

HGP to Blg Data 4th revolution
® AI Cyber physical

systems
e Social data
. . 3rd revolution

* Citizen science Sectonicanal
* Blurred boundaries between

academia, commerce and government 2nd revolution

Mass production and
electricity

1st revolution

Mechanization, steam
and water power

https://www.britannica.com/topic/The-Fourth-Industrial-Revolution-2119734



https://www.britannica.com/topic/The-Fourth-Industrial-Revolution-2119734
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Time For A New Approach?

Increase trust in D |
science, don’t &, i fGet conitructlve
waste public eedbac
resources

m €

' Increase the
© speed of
discovery

Be international
/ and inclusive
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Pictures from freepik.com by @brgfx, @makyzz; flaticon.com by Icon Pond, Dimitry Miroliubov
Slide taken from the LMU OSC toolbox



https://www.osc.uni-muenchen.de/toolbox/index.html

Different Motivations, Same Response

Pragmatic School

Ass 5
Knowledge-creation could be
maore efficient if scientists worked
together.

Goal:

Making the process of knowledge
creation more efficient and goal
orented.

Keywords:
Wisdom of the crowds, network
affects, Open Data, Open Coda

Democratic School

Making knowledge freely available
for everyona.

Keywords:

Open access, intellectus! property
rights, Open data, Open code

(Fecher and Friesike, 2014)

Infrastructure School

Assumption:

Efficient research depends on the
available tools and applications.
Goal:

Crealing openly available
platforms, tools and services for
sciantists,

Keywords:

Collaboration platforms and tools

Public School

Assumption:
Seience needs to be made
amesmﬂnmﬂmpubm

l-!aﬂ:gsﬂencaamaaswafor

<.:I Citizen Sm'enca, Science PR,
Open Science

https://www.fosteropenscience.eu/content/what-open-science-introduction

Measurement School

Assumption:

Scientific contributions today need
alternalive impact measurements.
Goal:

Developing an alternative metric
system for scientific impact.

Ke 5

Altmetrics, peer review, citation,
impact factors

P O ®


https://www.fosteropenscience.eu/content/what-open-science-introduction
https://www.fosteropenscience.eu/node/1431#fecher
https://www.fosteropenscience.eu/node/1431#fecher
https://www.fosteropenscience.eu/node/1431#fecher
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Open Science

* The products of scientific research should be freely available to everyone to use and

republish as they wish, without restrictions from copyright, patents or other

mechanisms of control

Transparency in experimental methodology, observation, and collection of data

Public availability and reusability of scientific data

Public accessibility and transparency of scientific communication

Using web-based tools to facilitate scientific collaboration

http://www.openscience.org/blog/?p=269]



Open Science

* The movement to make scientific research, data and dissemination

accessible to all levels of an inquiring society

https://www.fosteropenscience.eu/taxonomy/term/7

* Open Science includes activities that:
* facilitate resource sharing
* improve awareness of sharing

* create linkages between resources

o aAAdAvincata fAar roarmaoaval AF Financial harriare



Free Speech ... Not Free Beer

e Libre not Gratis

* "Free" means there is no cost,
where libre means "at liberty",
referring to the freedom to
modify source code. Libre doesn't Richard Stallman

mean gratis. Libre can mean

available. Libre can mean without

restriction



As Open As Possible, As Closed As Necessary
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https://www.timeshighereducation.com/blog/data-should-be-open-possible-and-closed-necessary



https://www.timeshighereducation.com/blog/data-should-be-open-possible-and-closed-necessary

Open Science: an Umbrella of Many Activities

Open Data

Open
Notebooks

Citizen
Science
Scientific
social
networks

Open Peer
Review

Open
educational

resources

https://www.fosteropenscience.eu/content/what-open-science-introduction



https://www.fosteropenscience.eu/content/what-open-science-introduction

Open Science Throughout The Research Lifecycle
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tinyurl.com/opendatascience



https://tinyurl.com/opendatascience
https://tinyurl.com/opendatascience

Changing the Way Research is Done

* Changing resources available
* Increasing global nature of research
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Open Access

Research articles from
publicly funded research
should not be
sequestered behind
paywalls, but should be
free to access, read and
re-use
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The Cost of Academic Publishing
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THE COST OF PUBLISHING
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Researchers and the public
should be able to access the
research they conducted and
reviewed — particularly that
funded by public money
Paywalls lead to inefficiency
Commercial publishers
profiting grounded in prestige
and impact factors

Van Noorden 2013



Unfair Compromises

* The public pays for research it cannot access — similarly, researchers
can’t access their own work

* Researchers forced to find dubious alternatives
* Using friend’s log-in details
* Asking friends to reproduce articles
* Using SciHub
* Current publishing system is not only unnecessarily costly, but placing
researchers in unethical positions



Open Access

Publish in an Pay Article Processing Immediate
open access Charge (APC) - if open access (via
Researcher journal required publisher)
decides
where to
pubklish
(@ - (V)
\ 4
Check SHERPA RoOMEO e
to see what OA and
self-archiving options Publish in a Search for a repository Self-archive in a Immediate or
are available subscription- http://opendoar.org repository, delayed open access,
www.sherpa.ac.uk/rom based journal based on depending on
eo publisher policy. publisher’s policy.
IF OPTION EXISTS
e.g. a ‘hybrid’ journal
(a subscription-based
journal that has a paid Pay Article Immediate open
open access option) Processing

access (via

Charge (APC) publisher)

Venkat will expand on this


http://opendoar.org/
http://www.sherpa.ac.uk/romeo

Open Access

PUBLISHING MODELS

Worldwide, the proportion of subscription-only journals* shrank between
2012 and 2016, giving way to more open-access (OA) and hybrid journals.

| Proportion of journals published 2012

Subscription only Delayed OA Open-accessA
49.2% 2.1% 12.4%
Hybrid
36.2%
| Proportion of journals published 2016
Subscription only Delayed OA Open-access
37.7% 2.2% 15.2%
Hybrid
459,
*From Scopus database. Hybrid journals are subscription titles
that allow authors to make individual papers open for a fee. onature

https://www.nature.com/articles/d41586-018-06178-7



https://www.nature.com/articles/d41586-018-06178-7

Key Open Access Activities

e Advocacy around changing publication models
* Institutional and governmental endorsement —ie. Plan S
* Rise in pre-print publishing

e “Alternative” publishing practices
* Open peer review
* Massive Open Online Papers
* Publons credit for peer review practices

arXiv.org



Open Access Citation Advantage

133

--OA papers (1.18)
all papers (1.00)

Average relative citations
W closed ®m bronze m hybrid © gold m green

Piwowar 2018



Open Data

Data should be freely
available to everyone to
use and republish as they
wish, without restrictions
from copyright, patents or
other mechanisms of
control
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Value of Data Lies in Scrutiny and Re-Use

Washington’s lawyer surplus
The How to do a nudiear deal with Iran
Economist Investment tips from Nobel economists
Junk bonds are back

- The meaning of Sachin Tendulkar
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The Open Data Movement

* Open Data movement is broadly understood as including activities
that:
* facilitate data sharing
e improve awareness of sharing
 create linkages between datasets
» advocate for removal of financial barriers

* Include sharing data, re-using data and building/curating data
infrastructures



A
Key AreaS Of ACtiO n NVenkat will expand on this

 Setting data standards
* FAIR
* Ontologies

* Enhancing machine-actionability of data

* Improving data curation practices
. . . Edable Acccssiblo |ﬂtcropcrablc Reuaable
* Expanding network of repositories O °ﬁ oS
. e . / % 020 B S
* Changing cultures — individual sharing of data

Zen0d0




Exciting Times ... Legitimate Concerns

GLOBAL DATA SHARING TRENDS | . REASONS WHY
Diatas sharing practioes vary widely across research : RESEARCHERS ARE
fiedcds and Qecgraphic argas st over half of : :
A e oL i HESITANT TO SHARE
avalable, though archiving results in repositories : THEIR DATA
B it et e fedeir . . : 4% Ip ar
confidertiaity msues
48% 8% My funderfmstitution does not
S DT nicuing data shamng
SEART DATR
28% | am concermad that iy
resparch will De sooop ed
2% | am conoenmed sbout
misganter pretat ion or MiSuse
23%  Ethical conoenms
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WAYS DATR IS SHARED attrilouticn
67% As suppismentany material ina journal A% | chd meot Bice w10 sharg
[E] 7% Personal, institutional or project wab page : : b e
I 26% mstutonal data recository N mﬂ,@..“w, e onci e
: : 1E% | K shuarg
&) 19% Discpine-specific data repository d:i:;m e et ™
6% Generalpurpose data reposiony 5 12K | dontt think it B
= feg. Doyad, fgshare) : responsindity .
s 5% Cthar D 12% 1 i not consider the cata to be
: : rirhinsant
Globally, ressachars also report shaning ther datain : g Survey of 2500 researchers
mited and non-permanent ways: 57% are shanng data O Lack af funding
ot aconference while 42% of msearchars sham ther data  ; : Wiley 2014

wpon infonmal requast (eg. email, drect cantact, etc). TR Other



Challenges to Overcome

* Engaging with the Open Data paradigm involves addressing and
overcoming some common challenges:

* Fears of “being scooped”

* Lack of credit for sharing

* Lack of tangible rewards such as promotion
* Lack of time and resources to share

* Lack of expertise and mentors

 Establishing cultures of sharing is a mediated process in which these
challenges are discussed and solutions agreed on

* If individual benefits do not outweigh harms, Open Data will continue
to only be an ideal



Pros and Cons of Open Data

* Increase re-use of data —improve ¢ Relating to human data:
returns on public investment and confidentiality, privacy,
decrease replicate research ownership

* Improve visibility of research and Relating to authors: credit,
researchers purposes of re-use, limits of
informed consent

* Provide research resources for * Motivations to share and
scientists who might not rewards for sharing
otherwise have access

* Maximize use of data contributed Sharing in ways that do not
by research subjects unintentionally cause
marginalization



Taking Concerns Seriously

* Creative Commons and other licensing
options

* Funders dedicating resources
* Investment in ICT support

e Rationalization and interlinking of
repositories

* Development of data standards to
assist interoperability

* Training
* Development of policy and legislation



The Ability to DeCide Venkat will expand on this

* No “one size fits all”
* “Open as possible, as closed as necessary”
* Individual researcher has considerable agency to decide how to share



Making Research Open Has Many Benefits

* Increasing transparency and quality in the research validation process, by
allowing greater replication and validation of scientific results.

* Speeding the transfer of knowledge promote swifter development from
research to innovation.

* Increasing knowledge spill-overs to the economy — Increased access to the
results of publicly funded research can foster spill-overs and boost
iInnovation.

* Addressing global challenges more effectively — Global challenges require
co-ordinated international actions

* Promoting citizens’ engagement in science and research - may lead to
active participation in scientific experiments and data collection

e Big Data research requires the availability of data



What Is Open Science Really?

-

Transparency in
Methods

~

/

See also https://open-science-training-handbook.gitbook.io/book/open-science-basics/open-concepts-and-principles
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Open Science

~

)

-

Accessibility +
Reusability of
Outputs

Collaboration



https://open-science-training-handbook.gitbook.io/book/open-science-basics/open-concepts-and-principles

A Way of Thinking And Doing

* An culture as well as a set of practical activities

* Changing the way we think about responsible research, justice and societal
good

* Changing how we collaborate

* Requires buy-in and commitment from
* Individuals
* |nstitutions
* Funders
* Publishers
e governments



Openness and Responsible Conduct of Research

Open Lab Books: Transparency

?h;er/%neazc:dporazzcr:;ssy enhance , Open Data and Open
y ; ' Methodologies:

transmission of values |
\ R DT Improve transparency and
reproducibility of research

MENTOR
& TRAINEE PROTECTION

Open Peer RE\{IEW: | s M ElRean
Transparency in peer review
leads to better dialogue and

. . DATA
collegial behaviour — IR CEMENT

PRACTICES

Open Access: Improves I

availability of research outputs PUBLICATIONS COMMITLLT

Open publishing: leads to .

. . . . | .

improved citations, credit and O RESEARCH —»  Open Science Tools:

collaboration Improve collaboration



Open Science and Low/Middle-Income Countries

* Open Science discussions have evolved without representative
inclusion
* |t’s not my discussion
* It’s not how we do things here
* |t's not a priority

* Open research is a commitment — time, financial, expertise — and
requires considerable research, social and national infrastructures
* We are being forced to divert scarce resources to things that will not help us
* We are being required to do things that are difficult/impossible in our context

* We have historical examples of why this is not a good idea



In The Next Session

 Locating discussions on openness and ownership in LMICs
* Dealing with resource limitations

* Building infrastructures that are truly global
e Getting diverse opinions and many voices into one discussion

* Please write down three things that concern you about engaging in
Open Science practices in your home environment. Use one post-it

per issue.



