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Fig. 6. Matrix showing the hibliographical references to each other in 200 papers
that constitute the entire field from beginning to end of a peculiarly isolated subject
group. The subject investigated was the spurious phenomenon of N-rays, about 1904,

BRIC 2017 — Main Path Analysis
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BRIC 2018 — Sleeping Beauties

Demaine, Jeffrey. "Rediscovering Forgotten Research: Sleeping Beauties at the University of
Waterloo." (2018). Journal of Information Science and Practice. Vol. 6(4), pp. 37-44.
https://doi.org/10.1633/JI1STaP.2018.6.3.4
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Three Pillars of Open Science
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Gorgolewski, Krzysztof & A. Poldrack, Russell. (2016). A Practical Guide
for Improving Transparency and Reproducibility in Neuroimaging
Research. PLOS Biology. 14. e1002506. 10.1371/journal.pbio.1002506



Overview
e 2015: Tri-Councils mandate Open Access for the research they fund

e 2018: Tri-Councils announce draft policy on Research Data Management
e Data and code should be preserved

* repositories are largely Open : (e.g. figshare, GitHub)
e 2019: Essay in The Bibliomagician (11 January 2019):

“Citation issues resulting from Canada’s new RDM mandate —
a tipping point for Open Science?”



Tri-Council’s de-facto push for Open Science
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Data Management Plans

A Data management plan is not a statement of IT capabilities.
« A DMP typically focuses on the data management process.

« DMPs are not just a bureaucratic imposition. They help you.

“Your primary collaborator is yourself six months from now, and your past
self doesn’t answer e-mails.”
- Rachael Ainsworth
Astrophysicist
U of Manchester



Elements of a Data Management Plan

Data description

Existing data

Format

Metadata

Storage and backup
Security

Responsibility

Intellectual property rights
Access and sharing
Audience

Selection and retention periods
Archiving and preservation
Ethics and privacy



Data Management Resources

DataOne.org
/data-management-planning
/for-librarians [Librarian Outreach Kit]

/education-modules

Especially: Lesson 08: Data Citation (.pptx)
Data citation defined, benefits of data citation, examples and best practices for data citation.

CANADIAN Data Management Plan template:

portage

Shared stewardship of research data

https://assistant.portagenetwork.ca/



https://www.dataone.org/data-management-planning
https://www.dataone.org/data-management-planning
https://www.dataone.org/for-librarians
https://www.dataone.org/education-modules
https://www.dataone.org/sites/all/documents/education-modules/pptx/L08_DataCitation.pptx
https://assistant.portagenetwork.ca/

Data Management Webinar

e Research Data Management - in your future?
* Thursday, June 6, 2019 11:00 AM Eastern [ACRL + Elsevier]



Making this work at your university

e Coordination between Bibliometrics librarian and Data librarian
* Not just compliance (“The gov’t says | have to”)... get credit!
* Dataset + ORCID iD
—> figshare
— DataCite mints a DOI
—> DataCite pushes DOI to researcher’s ORCID profile
- Credit!

* Qutreach “upwards”: VP Research, Deans need to value RDM
* Not just compliance. Credit 2 Metrics 2 Rewards
* Who pays for this? Why is it always the Library footing the bill?
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Peak “Open”

Just about any aspect of O
Scholarly Communication is
being turned “Open”

PEN
SCIENC

| OPEN|
A response to the “Crisis of
Replicability” in science.

2N
3

OPEN ADVOCACY

Open Notebooks OPEN EDUCATIONAL RESOURCES

PUBLIC ENGAGEMENT WITH SCIENCE
OPEN EVALUATION
OPEN ACCESS TO RESEARCH PAPERS
OPEN RESEARCH SOFTWARE & OPEN SOURCE
OPEN RESEARCH DATA

REPRODUCIBLE RESEARCH & DATA ANALYSIS
OPEN COLLABORATION

OPEN PRINCIPLES




The Netherlands

2017 declaration for shifting Dutch research to
an Open Science model:

* More transparent / verifiable / reproducible
* Increases corporate innovative capacity
e Beneficial to those outside scientific institutions

“The aim of open science is to ensure that | &/
researchers reuse research data and services of |ERRNN national
others where possible and make their own data | plan

. . . | open
as easily accessible as possible.” Y science




Openscience.nl

A response to the European context: The “Horizon 2020” plan insists on
open access and open data.

Created a National Platform Open Science to promote and coordinate their
commitment: Staff, a Chairperson, a steering committee and aims for:
Full OA publishing | Optimal reuse of data | Recognize & reward OpenScience

“Technical and practical support are not enough to foster Open Science. It
requires encouragement and rewards. The important work required to
enable research data to be shared is often given too little credit.”

There is a lot of planning & coordination going on relating to RDM plans and
with respect to FAIR principles.



Where is Open Science in Canada?

Support The Guardian A signin Th
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Available for everyone, funded by readers

Guardian

News Opinion Sport Culture | Lifestyle e
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Science

© This article is more than 5 years old

Canadian scientists protest against
government censorship

Rules bar government researchers from talking about their own
work with journalists and even fellow researchers



Protests against Harper’s muzzling of scientists
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“Canada’s Commitment to Open Science”

Treasury Board of Canada Secretariat
— Access to information and privacy

“Too many of our public sector scientists and researchers feel that
they cannot fully engage with each other and with Canadians on
matters related to their research expertise...

Directive on the Management of Communications, fostering greater
openness, transparency and accountability, and clearly stating that
subject-matter experts, including scientists, may speak publicly”

10 OCTOBER 2018



Finland

2014 - Ministry of Education & Culture:
Open Science and Research Initiative
- Open data & articles
- Open-source programs and “open notebook” methods

* Aims to be the leading country in OpenScience by 2017
 Lead by National Library of Finland
 University of Eastern Finland (UEF): good example of outreach
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Reproducibility Crisis

Motivating factor behind OpenScience and FAIR

Nature surveyed 1,576 researchers:

More than 70% of researchers have failed to
reproduce another scientist's experiments

>50% failed to reproduce their own experiments

Amgen (2012)
* 53 “landmark” cancer papers

* 47 irreproducible (89% failure rate)

HOW SLOPPY SCIENCE
CREATES WORTHLESS
CURES, CRUSHES HOPE,
AND WASTES BILLIONS

RICHARD HARRIS




FAIR data practices

Findability
Accessibility
Interoperability
Reusability

Wilkinson MD, et al.
The FAIR Guiding Principles for scientific data management and stewardship.

Scientific Data. 2016 Mar 15;3:160018. doi: 10.1038/sdata.2016.18



To be Findable:

F1. (meta)data are assigned a globally unique and persistent identifier

F2. data are described with rich metadata (defined by R1 below)

F3. metadata clearly and explicitly include the identifier of the data it describes
F4. (meta)data are registered or indexed in a searchable resource

To be Accessible:

Al. (meta)data are retrievable by their identifier using a standardized communications protocol
Al.1. the protocol is free, open and universally implementable

A1l.2. the protocol allows for an authentication and authorization procedure, where necessary
A2. metadata are accessible, even when the data are no longer available

To be Interoperable:

11. (meta)data use a formal, accessible, shared, and broadly applicable language for knowledge representation
12. (meta)data uses vocabularies that follow FAIR principles

13. (meta)data include qualified references to other (meta)data

To be reusable:

R1. (meta)data are richly described with a plurality of accurate and relevant attributes
R1.1. (meta)data are released with a clear and accessible data usage license

R1.2. (meta)data are associated with data provenance

R1.3. (meta)data meet domain relevant community standards



FAIR data encapsulation

Findabi“ty DIGITAL OBJECT

Dalta, code and other research'outputs '
Accessibility For i o have meaning and to b6 FAR, 1 needs t be represented.
Interoperability
Reusability

in standard formats and be accompanied by Persistent Identifiers (PIDs),
metadata and documentation. These layers of meaning enrich the object
and enable reuse.

IDENTIFIERS

Persistent and unique (PIDs)
Digital Objects should be assigned a unique and persistent identifier
such as a DOI or URN. This enables stable links to the object and supports

citation and reuse to be tracked. Identifiers shoy#falso be apwlied
to other related concepts such as the data autors (ORCIDs),
projects (RAIDs), funders and associated resear esourcesHMRIDS).

STANDARDS & CODE

Open, documented formats

Digital Objects should be represented in common and ideally open file
formats. This enables others to reuse them as the format is in widespread
use and software is available to read the files. Open and well-documented
formats are easier to preserve. Data also need to be accompanied by

the code use to process and analyse the data.

METADATA

Contextual documentation

In order for Digital Objects to be assessable and reusable, they should
be accompanied by sufficient metadata and documentation.

Basic metadata will enable data discovery, but much richer information
and provenance is required to understand how, why, when and by whom
the objects were created. To enable the broadest reuse, they should be
accompanied by a plurality of relevant attributes and a clear

and accessible usage license.

Datasets +
extensive metadata




EU report on FAIR

Assessment scales...as a maturity model
that encourages data creators to make
their resources increasingly rich and
reusable.

Montreal Neurological Institute -
workshop on next-generation metrics

Consultation with big stakeholders: 2018

Recommendations on FAIR metrics: 2019

Final Report and Action Plan
from the European
Commission Expert Group
on FAIR Data

TURNING
FAIR INTO
REALITY




Canadian Data Curation Forum
16-18 October, 2019 at McMaster University

bring together library data specialists, research data managers, and
discipline experts

“Data curation is the active management of research data throughout
a project to produce datasets that are FAIR: Findable, Accessible,
Interoperable, and Reusable.”

portage

Shared stewardship of research data
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In Silico Research

Binder

In-browser cloud service that lets users create shareable, interactive, reproducible environments running a
wide variety of interfaces (such as Jupyter or RStudio) based on the contents of the GitHub repository.

Stencila

A stand-alone platform for creating, collaborating on, and sharing data driven content by writing documents
with code cells that link to live output, and is accessible to non-coders.

Whole Tale

In-browser cloud service that provides a Juypter notebook or RStudio server instance based on the contents
of a DataONE data repository.

Code Ocean

In-browser cloud service for running code associated with scholarly publications, and can be embedded in
online journal articles. Currently in use by Cambridge University Press and Taylor & Francis.



https://mybinder.org/
http://stenci.la/
http://wholetale.org/
https://codeocean.com/

What’s next?

Canada needs a national plan & office for Open Science
* Not about freedom of speech

Librarians need to get ready for RDM
Universities should reward RDM and Open Science efforts

Open Science will require new metrics to capture the recursive, iterative,
collaborative, agile workflow. (Watch for MTL Neuro report)

FAIRness is a very structured kind of openness
 Work of data wranglers rewarded! But is it impact?

“Research impact” of In Silico experiments is fine-grained / ephemeral
Who should do / pay for this? The Library? Cui bono?



