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1. Evolution of Science

- shift towards amplifying
Collective Intelligence -

""""""
o APRT



ict Democratic movements:

Open Source, Open Access,
Scientific Revolution Competition among noble Open Government

in Western Europe  patrons for reputable scientists Knowledge
Economy

2/2 17 — 18 cent l | end 20 — 21 cent l

15t “Open Open
Science” Science
revolution

Secrecy of
science

(alchemy)

Increases access
to knowledge for
general public

Scientific journal

system emerged
Enhances ability to

extract value from
existing data &

1665: the world’s first scientific journal knowledge
by the Royal Society of London
Speeds up scientific
discoveries )
(networked science) linked data;

data intelligence

microexpertise;
“Citizen Science”
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Open Science (OS) is an umbrella notion
Linked(f} encompassing various movements aiming to
remove the barriers to knowledge creation
and dissemination by maximising openness
at each stage of the research life cycle thanks
to the networking benefits of ICT.

Paul A David All Souls College, Oxford
Professor of Economics (Emeritus) & Senior Fellow of SIEPR,

REINVENTING

® DISCOVERY

Stanford University

Stanford, California - 124 connections

Join to Connect

( The New Era of Networked Science

The term was originally coined by

Prof. P.A. David in 2003.
The concept has been popularised by

M. Nielsen in 2011.



Democratic Pragmatic
school school

Access to knowledge is More efficient knowledge

equally distributed to creation process based on
everyone scientific collaborations

Infrastructure
school

5 schools of Open
understanding Science s fe

services

Public school Measurement

N school
Citizens engagement

(“citizen science”) and Alternative metric
science popularisation system for

(blogs, Twitter etc.) scientific impact



#8. Research problem

Research questions )

AT

Methods
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] [ Identification ]

Screening

[

Eligibility ]

[

]

Included

Records identified

database searching

(n= 138)

through

Additional records identified
through other sources
(n=1)

[

b

Records after duplicates
removed
(n=119)

!

Records screened
(n=119)

!

Full-text articles assessed for
eligibility
(n=50)

4

Records
excluded
(n= 69)

Full-text articles
excluded, with
reasons
(n=17)

A 4

Studies included in
gualitative and quantitative
synthesis

(n=33)

Mixed-method

systematic

literature review

PRISMA
Flow Diagram

protocol

WEB OF SCIENCE™ .«
EBSCO
Scopus’

" Byears:
Jan. 2014~
Aug. 2019



Research questions

Methods

Outcomes

RQ1. What are the most
Important sub-concepts
of OS?

Network analysis of
keyword co-occurrence by
building an adjacency
matrix

Concept map
(VOSViewer science
mapping tool)

RQ2. What are the main
fields of knowledge
(disciplines) under which
OS is studied?

Identification of each

paper’s knowledge field(s):

international scientific
databases and UNESCO
standard classifications,
authors’ affiliations;
Frequency calculation

Frequency pie chart

RQ3. What are the key
characteristics and
categories of OS data?

Qualitative Literature
review

Descriptive taxonomy of
OS data characteristics and
categories

RQ4. What is the
relationship, if any,
between OS data and OG
Data?

Qualitative Literature
review

Evidence of the
relationship between OS
data and OG Data




4. OS Taxonomy

based on keyword co-occurrence
network analysis




OS Concept Map

Il VOSViewer
2 F@ mapping tool
"

ESEARCH REPRODUCIBILITY

. . STUDY PRE-REGISTRATION
 QUESTIONABLE RESEARCH PRACTICE
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The most important keywords (concepts) related to OS



The most compatible concepts in OS research (cluster analysis)

Data
repositories

Personal
Data
Open Protection Intellectual
research Property
results

Data-driven

Open data research

Open Collaborative
Government research
Research Open

funding Research

Study pre- Dl

registration

- Researchers’
Questionable SCITEIZGH Knowledge ik PercePtions
resea_rch cience commons
practices
Research . .
reproducibilit esearc
P y Open infrastructure
Science . Science

(basics) O



The main idea of Cluster #1 research

Questionable

Good research Research
research _ misconduct
practices practices

unconscious bias conscious bias

Open Science Transparency v Fabrication

Falsification
Harking Plagiarism
P-hacking
Cherry-picking
Selective omission ...

Pre-registration



The main idea of Cluster #2 research

OPEN ACCESS is a mechanism by which research results
(published articles) are distributed online, free of charge,
and free of barriers to copying / reuse by applying a public
copyright license, such as Creative Commons.

Began in 1990s

Major international events in the OA movement: Motivation:
rising journal
Budapest OA Berlin Declaration i‘;gtsc”p“"”
Initiative on OA to knowledge
(2002) (2003)
publicly funded
research
(taxpayers
money)
Bethesda
Statement on improve
OA Publishing visibility of

(2003)

research impact



The main idea of Cluster #3 research

OPEN RESEARCH DATA

Open data used as a primary source for
scientific research and necessary to
validate research findings. For example,
genome sequence data, observational or
experimental data from clinical trials,
survey data, computational models, etc.

‘ orems IPR protection mechanisms are not well-adapted
to research data (if to compare with publications)

-

Personal Data protection is critical issue

Need to develop Incentives
for researchers to share research data OPEN DATA OPEN MATERIALS PREREGISTERED




The main idea of Cluster #4 research

CITIZEN SCIENCE is a form
of open collaboration where
members of the public
participate in the scientific
process, including identifying
research questions, collecting
and analyzing the data,
interpreting the results, and
problem solving [5].

video

Collaborative research Public participation


https://youtu.be/rc7EhWF5AiI
https://www.youtube.com/watch?v=JDuaN4HJLnY

The main idea of Cluster #5 research

implementation, l

management of ~ ~

Science
olicies Research
P infrastructures
> resources jointly used and
. managed by a group of people,
scientific computing meaning that there are no private
equipment systems and appropriation and commercial
SErvices distribution of such resources for
knowledge the group members.
resources
(data) -

EnSi HOME  ABOUT ~ WHOBENEFITS  DATA&SERVICES ~ NEWS&PRESS  EVENTS
. W~

Traditional Knowledge

< Commons as Commons

,/;:' A'Research Infrastructure for Solid Earth Science (G Hardln, (Elinor OStrom
1965) etal.)

EPOS - pan-European infrastructure for solid Earth science
(https://www.epos-ip.org), video


https://youtu.be/oNAgKBwjGwM

-

~ 5. Fields of knowledge

related to OS research



Open Science - a domain for interdisciplinary research

EARTH AND SPACE SCIENCES
3%
(¢}

POLITICAL SCIENCES
(Policy sciences)

5%

MEDICAL SCIENCES

3%

O \ LIBRARY
SOCIAL SCIENCES \@8 b AND INFORMATION
(interdisciplinary) S \ SCIENCES

8% \ 2 4%

JURIDICAL SCIENCES
AND LAW

8%

e MATHEMATICS
8 v/ (Computer Sciences)

21%

ECONOMIC
SCIENCES

)
10% LIFE
SCIENCES

10%

Fields of OS research (frequency distribution)

Despite the differences between
individual fields in the research
focus, the state of development and
the context of OS practices, a shared
praxis has started to emerge within
these fields.

Shared praxis is a common
piece of knowledge and its
practical application, which might
be used for interdisciplinary
collaboration on further
development of OS domain.




characteristics
and categories



How iIs OS data different from open data?

Open |:|:> Eﬂable AoceSS|bIe nteroperable Reusable OS Data
O & &
“Open as possible and

U closed as necessary” @

Data

2] 7 N\
O a N\ / i . N\
p \ 40:; Ownership 4 Licensed, restricted, and )
— N H
/' Can be used by anyone =g of copyright controlled access to particular
without technical or + o % e data, complying with Personal
-c -
legal restrictions. The S c issue Dala Protection anc
g : S @ Intellectual Property laws
use encompasses both S & \ J N\ J
access and reuse =L 7 N\ _ N
K [OECD, 8] / = = Inherent value Highly trackable
N 4 O 5 (the potential to and uniquely identifiable
% - be commercially (doi, orcid) to evaluate
valuable research impact
a \ ) ) ; Y
V/ ] \ y
to minimise the risk, data should be R_'Sk & EITOneous Highly filtered according to a
inter-linked, at least within a research mte'rplrletél})tlon : shared praxis (standard
project, and be accompanied by proper especia y _y non- scientific knowledge)
metadata . specialists )




Study Open
pre-registration research
plans / reports data
/\ OS practices have
OPEN Open been mostly

SCIENCE research associated with

~ publicly-funded
DATA results research project

\/ results

Open
research
software codes

Posts and
comments

on scientific
network
platforms




Funded research results

Government funders create centralised national repositories to provide public access to the
funded research results, such as research reports, peer-reviewed published papers, patents

ABOUT NTIS TECHNICAL REPORTS ACCESS FEDERAL DATA ACCESS FEDERAL DATA SOLUTIONS )

NTIS ANNOUNCES NEW JOINT VENTURE
PARTNERS FOR DATA SERVICES

LEARN MORE ABOUT JVP PROGRAM

PUBLICAECESS '/ EEDERALDATA
NTRE ¢ £ Solutions

\,» Enter Search Term(s) here | searen
The U.S: classic.ntis.gov

=&Y 2% ¥

ze2y v Q
seaM | PRoszEl MR 3 zofel =2 =5
FFE RN BHIEET ADES O} WEER BEAE HES A4 |
I8l
SEE JlEeoEs IIER AE S T 0]E S2URRD

) 7T1 BEAO| B

il L 0
@_—Tjﬁgﬂ@ﬂ %ﬁ@é{@}ﬂ Ol SRt 10842 (3)- 108 1722)
o
SN H1E NTIS SEY 2EE S LT 2 2019.09.27

Korea: ntis.go.kr

K A KEN Search Research Prajects Search Researchers

Adapted Project Data

KAKEN Grants

Grants-in-Aid for Scientific Research Database

Database of Grants-in-Aid for Stientific Research(KAKEN) is a public database which includes information on adopted projects, assessment, and researcl

Grants-in-Aid for Scientific Research(KAKENHI) Program. This system is hasted by the National Institute of Informatics (NIl ) in cooperation with MEXT 2

e word

M Full Text Search

Japan: kaken.nii.ac.jp

n European I Co R D 'S Eng

Commission |  EU research results

RESULTS PACKS ~ RESEARCH*EU MAGAZINES NEWSS&EVENTS PROJECTS&RESULTS  ABOUTUS

Made in Europe: Taking a major step towards
building supercomputers

An EU initiative is developing an indigenous chip technology for high-performance
computing (HPC), artificial intelligence (Al) and automotive engineering.

Read the news article

EU: cordis.europa.eu



Traditional publishing

Registered reports

Study pre-registration reports

The formal documentation of the study design, methods, analysis plans, and
hypothesis prior to commencing the research, stored in a read-only public repository

Acceptance
Plan Do Submit Resp_ond to
research G (o] peer- reviewer
review comment
Peer-review
Acceptance Acceptance
Plan Submit for Respond to Do Submit for Respond to
peer- reviewer peer- reviewer
SEREEEIClL review comment research review comment
15t peer-review 2Md peer-review
v\ /

Checking for compliance



Study pre-registration reports

m U.S. National Library of Medicine i i
319,012 pre-registered trials

ClmtcalTrmls.gov from 209 countries in the world

Find Studies About Studies v Submit Studies »

ClinicalTrials.gov is a database of privately

and publicly funded clinical studies
conducted around the world.

run by the United States National Library of Medicine

€% OSFHOME ¥

provides service

for a study pre-
registration for >

» So far rarely practiced outside
Psychology and Clinical Studies.

* Pre-registration of clinical trials
(controlled clinical investigation)
Is required by law in the U.S and
a condition for publication them
in relevant journals

Search  Support  Denate Sign Up Sign In

OSF
1 PREREGISTRATION

Improve your research with preregistration. By writing out specific details such as data collection methods, analysis plans, and rules for data exclusion, you can make

researc h aC rOSS important decisions early on and have a clear record of these choices, This can help reduce biases that occur once the data are in front of you.

. 5 . Use O5F Registries to discover previously registered work.
all disciplines

Preregister



Open research data

WHARVARD

Dataverse

Paradigm Shift in Research Environments.

Deposit and share your data. Get academic credi.

Q @btso 9o Harvard Dataverse is a repository for research data. Deposit data and code here.

91,532 datasets 9,052,965 downlnads

Data Explore

Add a dataset +
Korean Research Data Platform

(dataon.kisti.re.kr) run by KISTI dataverse.harvard.edu

KODIC #raezneyens EXPLOREv  ABOUT

covid-19 Trends data Genetic Phylogenetic Protein Research paper Analysis tools Sequence
variation structure search

'ﬂ Corona 19 (COVID-19) Research Information Portal

It provides real-time information on corona19 related genome and protein information, new drug development news, research data, and

provides a ineage, a s mut ing the corona19 genome database.
(This portal service will additionally update vario

Find data for research

Find, aecess, and.re-use data for research - from over one hundred Australian
research organisations, government agencies, apd cultural institutions

* Domestic patient status

ek apab o . AllFields - Se: Qsearch
Cured (Isolated) i e g ! ! B Publicly accessible online B Advanced Search-Map Search—_
Korean Bioinformation Center (KOBIC)’s Research Data Australia portal
COVID-19 research data portal (researchdata.edu.au) run by the Australian

(https://www.kobic.re.kr/covid19/go_data_view) Research Data Commons (ARDC)



Open source code & collaborators’
Inline comments in pull requests

provides services for maintaining, sharing, and collaborating on
source code, which can be used in scientific research

g SOCIAL CODING

{ |

14 mmmmE app/views/site/campaigns/building_the_future.html.erb @ Showcomments view ([ »° 0 v

0 @8 -221,6 +221,20 @@

<% end %>
<fdiv>

<X if btf_campaign_tiffani_enabled? && |btf_campaign_jamica_enabled? %>
<div class="container-x1 mx-auto mb-8">

<div class="d-flex flex-justify-center flex-lg-items-stretch flex-wrap px-2 px-nd-4 px-lp-5">s

+ + + +

<div class="col-smn-8 col-md-6 col-1g-4 p-2">

kimestoesta a minute ago

Sections could be a little wider try: rep I’Od UCi b I e
Suggested change ® cvausteedback  COMpPUtational
232 - ¢<div class="col-sm-8 col-md-6 col-1lg-4 p-2"> researCh

+ <div class="col-sm-1@ col-md-8 col-1g-6 p-2">

Apply suggestion v



Posts and Comments on:

Science blogs
Academic soclal networks

i 1 Goﬂwers s Weblog

gowers.wordpress.com L. I I m
saolved (probably)

DHI(2) and related results: 1050-1099 »

Polymath1 and open collaborative mathematics

In this post I want to discuss sorme general issues that arise
naturally in the light of how the polymath experiment has gone
so far First, let me say that for me perzonally this has been
one of the most excting six weeks of rmy mathematical life.
That iz partly because it is always excting to solve a problem,
but a rnuch more important reason is the way this problermn was
solved, with people chipping in with their thoughts, prowvoking
other people to hawve other thoughts (sometimes almost
accidentally, and  sormetirmes  rmore  logically), and  ideas
gradually ermmerging as a result. Incidentally, many of these

ResearchGate Citizen science platforms

ideas are still to be properly explored: at sorme point the main
collaboration will probably be declared to be ower (though I Galaxy ZOO Talk
suppose in theory it could just go on and on, since its seems
almost impossible to cdear up every interesting question that Search or enter o #tag a

emerges) and then I hope that the cormments will be a useful
resource for anybody who wants to find some interesting open
problerns,

Motes

General comment threads about individual subjects

“XEEP ANCIENT_LAHDSTYOUR'S' uma_ pPoOMPY ™
CRIES SHE™, ) biuemagi Subject A6258427 7 minutes ago
WITH :-ILENT LIPS, “QIVE ME YOUR TIRED. YOUR
POOR,
YOUR MUDDLED MASSES YEARNING TO BREATHE FREE. He|p
THE WRETCHED REFUSE OF YOUR TEEMINGC SHORE, _ _
SEND THESE, THE HOMELESS. TEMPEST-TOST TO ME, A placeto get general help for uaing the site
I LIFT MY LAMP BESIDE THE COLDEN DOOR!'

What's new

Intan

G Ine Theunizsen DECaLs is nat working. 18 fours ago

iy pape

id other maths- Science

Aplacetodizcuse the ecience behind the site, and inzpired by theresults

|og subscribe to feed Home About Career advice Onwriting Books Applets
e bluemagi Marma lellyfizh Galawy & dgis s50

RECENT COMMENTS

A cheap version of nonstandard analysis

2 April, 2012 in expository, math.CA, math.LO | Tags: Bolzano-Weierstrass theorem, Cha t
nonstandard analysis, sequential compactness

r‘; O w Anonymous on 2454,
N ,;A Notes S: Differentiation...
= N

A place for general chat

terrytao.wordpress.com



/. Open Science data ==
Open Government data ?




Looks quite similar ...

 Transparency - Shared principles
* Participation
« Collaboration

In the U.S., some
Citizen Science
projects and OS data
sharing initiatives
have been developed in
line with the Obama
Administration’s Open
Government (OG)
Directive of 20009.

“My administration is committed to creating an unprecedented level of
openness in Government.” - Barack Obama

“Memorandum for the Heads of Executive Departments and Agencies - Transparency and Open Government” Jan 2009

Both OG data and OS data are created using taxpayers’ money
(public sector information)



But different in nature

Different management policies mandated by separate laws
Different responsible agencies

submitted

OS data

primary source data

OG data

to Science

OG data related

produced by
government
officials

produced
by researchers

S&T Trends

R&D statistics

Researchers’
Scientific public profiles
exhibitions

Info about national
research facilities



8. Future research




Proposals for Future Research

To develop a conceptual model of the To investigate OS and other data
ideal national OS data ecosystem (OG data, private data) fusion
that, among other things, improves opportunities in the context of
the quality and effectiveness of public health emergencies.

scholarly communication during
public health emergencies.

Open
Data

4 24 4 4

z LinkedData 2y

OS as a tool for combatting public health emergencies
gguer{:le l:vl.'uhaj"é -

OPEN aAccess «
t'

'g;f;" ft()‘. \
CITIZEN
e, o @

Public Health Emergencies
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