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Open Science



The elements of open science: Grassroots movements have created a plethora of 
new concepts. Source: Daniel Saraga in Horizons 110, September 2016





Open Data: research data Management
Research data management (RDM) is assuming an 
increasingly prominent place in scholarly 
communication, funder requirements, codes of academic 
practice, university research strategy, and even national 
policy. 
© OCLC RDM report

•Raw/initially processed data produced 
at a research facility such as an 
observatory
•‘Research ready’ processed data which 
has been fully calibrated, combined and 
cleaned/annotated
•Published output dataset – following 
detailed analysis of research ready 
datasets
•Published catalogue type 
representation of published output 
dataset

© J. K. Vijayakumar, International Conference on "Transformation of Library Ecosystem: Terrains and Trajectories”, 24 February 2021, University of Calicut, Kerala, India



Open Educational Resources (OER)

Open Educational Resources (OER) are 
teaching, learning and research materials 
in any medium – digital or otherwise –
that reside in the public domain or have 
been released under an open license that 
permits no-cost access, use, adaptation 
and redistribution by others with no or 
limited restrictions.
@UNESCO
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Open Source for Open Science

Open research software, or open-source research software, refers 
to the use and development of software for analysis, simulation, 
visualization, etc. where the full source code is available. In 
addition, according to the Open Source Definition, open-source 
software must be distributed in source and/or compiled form 
(with the source code available in the latter case), and must be 
shared under a license that allows modification, derivation, and 
redistribution. 
© The Open Science Training Handbook
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Open Peer Review OPR

Publishers provide peer- reviewers training
Peer review part of research profiles
Include in our awareness sessions
Preprint servers : example

© J. K. Vijayakumar, International Conference on "Transformation of Library Ecosystem: Terrains and Trajectories”, 24 February 2021, University of Calicut, Kerala, India



Open Notebook Science

Open-notebook science is the 
practice of making the entire primary 
record of a research project publicly 
available online as it is recorded. This 
involves placing the personal, or 
laboratory, notebook of the 
researcher online along with all raw 
and processed data, and any 
associated material, as this material is 
generated.
© Wikipedia

© J. K. Vijayakumar, International Conference on "Transformation of Library Ecosystem: Terrains and Trajectories”, 24 February 2021, University of Calicut, Kerala, India



Scientific Social Networks

Jordan K (2019) Front. Digit. Humanit. 6:5. doi: 10.3389/fdigh.2019.00005

"Academic social media" sites are targeted toward researchers 
and academics, but the same cautions exist here as on Twitter, 
Facebook, and other more social sites. Be aware of your 
audience, privacy settings, and your digital reach.



Library roles in Researcher Life Cycle

Preparation

Gathering

Research 

Publishing

Preservation

Measuring

Access to Resources
Literature Search Skills
Reference Management
Embedded Librarians

Impact
Visibility
Optimization
Evaluation

Funding 
Proposals
Citation Profiling
RDM plans
OA plans

RDM services
Data Analysis
Data Visualization
Digital Scholarship

Research

Research Writing
Open Access
Scholarly Communication

Archiving
Preservation
Repository

Research Libraries proactively see 
the opportunities and embed 
themselves to the Research Life 
Cycle 

Embedding Openness 
as default in Research 
Life Cycle







Draft 5th National Science, 
Technology, and Innovation 
Policy
Draft STIP Doc 1.4, December 2020



https://repository.kaust.edu.sa/New  Scholarly Record



From UNESCO open science 
recommendations

Reviewing research assessment and career evaluation systems in 

order to align them with the principles of open science. Considering 

that a commitment to open science requires time, resources and 
efforts that cannot be automatically converted into traditional 

academic output, such as publications, but which can have a 

significant impact on science and society, evaluation systems should 
take into account the wide breadth of missions within the knowledge 

creation environment. These missions come with different forms of 

knowledge creation and communication, not limited to publishing in 

peer reviewed international journals

© UNESCO 2021



From principles to practices: Open Science at Europe’s universities 2020-2021 EUA Open Science Survey results, July 2021



More than 300 EU organizations get closer to a 
consensus on research assessment reform 
“…. research assessment primarily on 
qualitative evaluation by peers; abandon the 
“inappropriate uses” of journal and publication 
metrics; and avoid the use of international 
rankings of research organizations in research 
assessment. ….”



And their role is that of enablers: “Libraries have adapted their role and are now active in the preservation, curation, publication 
and dissemination of digital scientific materials, in the form of publications, data and other research-related content. Libraries and 
repositories constitute the physical infrastructure that allows scientists to share use and reuse the outcome of their work, and they 
have been essential in the creation of the Open Science movement” © OECD, 2015.

Open Science : Role of Libraries

© 2016, Gema Bueno de la Fuente



Open Science Skills for Librarians & Researchers



Data Skills 
Data management plans and data workflows 
Data and metadata standards and curation 
Data sharing and reuse 
Data citation 
Data policy and governance 

Workshop on Developing the Librarian Data Science and Open Science Workforce held April 15-16, 2019 at the National Library of Medicine (NLM) 
Federer, L., Clarke, S. C., & Zaringhalam, M. (2020, January 16). Developing the Librarian Workforce for Data Science and Open Science. https://doi.org/10.31219/osf.io/uycax

Computational Skills 
Computational literacy 
Database design 
Familiarity with relevant coding languages, such as R 
and Python 
Machine learning and data or text mining 
Data visualization 

Research and Subject Matter Knowledge 
General understanding of the relevant 
science or subject matter 
Research design and workflows
Statistics 
Methods for reproducibility Traditional Library Skills 

Consultation and reference 
Metadata
Literature searching 
Scholarly communication 
Bibliometrics
Training and instruction 
Assessment and evaluation 

Skills for Developing Programs and Services 
Interview and assessment skills to understand 
institutional needs 
Scoping and planning for sustainability 
Willingness to embrace failure 
Communication and marketing skills 

Interpersonal Skills 
Team science skills 
Entrepreneurship 
Advocacy skills 
Community building 

Skills for Lifelong Learning 
Flexibility and adaptability 
“Anthropological” mindset 
Logic and problem-solving 
Design thinking 
Computational thinking 



Impact of OA2020

https://lib-pub.org/



Results from the SPARC Member Survey



https://bigdeal.sparcopen.org/cancellations

SPARC Big Deal tracker



Combination of 3 routes to reach 100% Open Access
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(eg: pre-print 

server)
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infrastructure including 
Preprint servers

More awareness

Establish OA Policy & 
repository.

Repository Integrations 
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search engines.
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host research data,
DOIs to datasets etc
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Vrije 76%
Amsterdam 75%
Oxford 75%                         
Cambridge 74%                  
Caltech 71%                       
KAUST 69%                       
Imperial College 69%       
ETH 68%
MIT 66%                              
Harvard 62% 
Stanford 60%

OA availability by percent (SciVal / Unpaywall data)

All India level 
during 2018-2021 - 27% 

IISc 38.6%
Manipal 43.5%, 
All leading IITs are below 30%



Library Collection: Measuring success (early thoughts):
• How to assess the success of a library collection? 

• Number of papers downloaded OR number of papers supported for OA 
publication?

• Percentage of OA articles published through library’s OA agreements and collection 
budget

• Would faculty expectations about the Library collection change? (It changed from 
holdings to access, this may change from access to publish

• Are you negotiating access rights or publishing rights?

• How do we balance to cost between
• Research publishing intensive institutions Vs less publishing organizations?

• Developed and Less Developed nations



Thank you


