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Overview of Research Data
Management (RDM)



What is research data management (RDM)?

Processes applied throughout the lifecycle of a research project to guide the collection,
documentation, storage, sharing, and preservation of research data.

Q000000

Plan Create Process Analyze Disseminate Preserve Reuse

Why is RDM important?

RDM practices are integral to conducting responsible research and can help you save
resources by ensuring your data are complete, understandable, and secure.

(Source: Portage RDM Primer)



https://zenodo.org/record/4000999#.Y5jsIXbMKUk

What are the benefits of RDM?

For researchers

Efficiency - minimizes waste and
expense

Protection - protect valuable data

Quality - improves data excellence (e.g.,
reliability)

Impact - increases visibility and effect of
research

Compliance - with ethics, journal
requirements, funder policies, and legal,
commercial and other obligations

...and beyond

Accelerates research discovery and
innovation

Maximizes public investment
Enhances collaboration and partnerships

Increases ability to reproduce and
validate research results

(Bishop, 2015; Alliance Research Data Management Working Group, 2020)



https://dam.ukdataservice.ac.uk/media/455430/benefits-of-sharing-research-data-180615.pdf
https://alliancecan.ca/sites/default/files/2022-03/rdm_current_state_report-1_1.pdf

Tri-Agency RDM Policy



Tri-Agency RDM Policy Pillars
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Queen's KHSC Institutional RDM Strategy
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The first draft of Queen’s Institutional Strategy is now available, and we
invite feedback from the research community.

“= www.queensu.ca/vpr/resources/RDM/strategy
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http://www.queensu.ca/vpr/resources/RDM/strategy

Pillar 3: Data Deposit
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Data deposit - Part of the research lifecycle
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- Data deposit intersects with the final stages of a research lifecycle where research data
can be shared, preserved, and reused.

- “Research data are valuable assets, which when properly managed, have the potential to
be reused and recombined in innovative ways to derive greater value and advance
research and scholarship.” (Current State of Research Data Management in Canada, 2020)

 In order to share, preserve, and reuse research data, appropriate steps must be built into

the planning process (e.g., ethics approval, consent from participants, appropriate data
management and storage).



https://engagedri.ca/assets/documents/NDRIO_RDM_PositionPaper.pdf

Data Deposit - Tri-Agency RDM Policy

What is the Data Deposit requirement?

« Grantrecipients are required to deposit into a digital repository all digital research
data, metadata and code that directly support the research conclusions in journal
publications and pre-prints that arise from agency-supported research.

Do | need to deposit everything?

« Determining what counts as relevant research data ... is often highly contextual and
should be guided by disciplinary norms.

When do | need to deposit?
« The deposit must be made by the time of publication.
What is the timeline for this requirement?

- Phased implementation beginning after March 2023



Data Deposit - Tri-Agency RDM Policy

Am | obligated to share my data?

« Grant recipients are not required to share their data. However, the agencies expect
researchers to provide appropriate access to the data where ethical, cultural, legal
and commercial requirements allow, and in accordance with the FAIR principles and
the standards of their disciplines.

Are there exceptions?

« For research conducted by and with First Nations, Métis and Inuit communities,
collectives and organizations, these communities, collectives or organizations will
guide and ultimately determine how the data are collected, used and preserved, and
have the right to repatriate the data. This could result in exceptions to the data deposit
requirement.



Data deposit and sharing landscape
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Policies and practices
o

[e]

Funder Policies

« Funding agencies around the world developing
policies to support access to publicly funded
research:

« Tri-Agency RDM Policy (2021); Tri-Agency
Statement of Principles of Digital Data
Management (2016)

* International funders, including NIH, NSF, UK
Research and Innovation Funders, Horizon
2020

- Mandates have been shown to strongly
influence researcher behaviour

Journal policies and disciplinary practices

- Mandated data archiving policies that require
the inclusion of a data availability statement
were found to significantly increase the
likelihood of finding the data online

« Data sharing practices and data availability in
journals differ strongly by discipline

« Reported results are not always fully
reproducible from the shared data, often due
to the lack of adequate dataset documentation
and metadata

(Sources: Alliance RDM WG, 2020; Riesberg et al.,
2021; Tendersoo et al., 2021; Vines et al., 2013)



Data deposit - Why deposit in a repository?

Sharing data by request

% has many downfalls
(discoverability, long-term
storage, transfer

mechanism,
license/citation)

Personal websites are
ephemeral

Journal supplementary
]]]E material is not easily
discoverable and can be

paywalled

DATA-SHARING BEHAVIOUR

Of almost 1,800 manuscripts for which the authors stated they were willing to share
their data, more than 90% of corresponding authors either declined or did not
respond to requests for data. Only about 7% of authors actually handed over data.

Manuscripts with statement
indicating data available on request

Authors who did not respond
or declined requests for data

Authors who provided usable data . 120

0 20 40 60 80 100
Percentage

(Source: Watson, 2022)



https://www.nature.com/articles/d41586-022-01692-1

Data Deposit - Why deposit in a repository?
Edable Accessible |nteroperable 29usable
8 9y
,O % OQ ’. " https://www.go-fair.org/fair-principles/

Findable

- Digital Object Identifier (DOI)
- Indexed in a searchable resource

Accessible Repositories

- Ensure controlled access, where appropriate also offer
secure

Interoperable storage and
long-term

- Integrate with other data (metadata standards) ,
stewardship

Reusable

- Clear and accessible data usage license
- Data are well-described


https://www.go-fair.org/fair-principles/

Data Deposit - Which repository?

Disciplinary Queen’s Dataverse FEC G e

Repository Collection Data(lésgc;{s)ﬂory
- Built to handle - Multi-disciplinary - Multi-disciplinary
specialized datasets - Canadian storage - Canadian storage
- Storage likely . File size <3 GB - Big data support
outside of Canada . Open to Queen’s . Open to faculty at
. Eligibi.lity, pricing, researchers Canadian
repository . File-level institutions
functionality vary restrictions possible - No file restrictions
- May only accept - Supports versioning - Limited versioning

certain file types

re2data.or

REGISTRY OF RESEARCH DATA REPOSITORIES

borealis

The Canadian Dataverse Repository
Le dptDt verse canadien



Considerations for data deposit and sharing

 Active data storage, data transfer tools, and repository storage to
support specific disciplinary needs (e.g., big data, sensitive data)

Availability of data curation support

o Data quality review

o Data documentation F.
o Data transformation (e.g., clean-up, de-identification) t@

o File formats (open vs. proprietary, standard tools and software
within the discipline)

Metadata standards for discovery and reuse

Terms of access and licensing for reuse

Data exploration and visualization tools

(Source: Goodchild et al., in press)



What is Borealis?

- Borealis, the Canadian Dataverse
Repository, is a bilingual, multidisciplinary,
secure, Canadian research data repository

« Shared service provided in partnership with
Canadian regional academic library consortia,
institutions, research organizations, and the
Digital Research Alliance of Canada

« 65+ subscribing institutions across Canada

« Technical infrastructure hosted by Scholars

Portal and the University of Toronto Libraries.

« Data stored on the Ontario Library Research
Cloud (OLRC)

 Indexed in Datacite search, Google dataset
search, FRDR for discoverability

[
( b o rea I I The Canadian Dataverse Repository
Le dépo6t Dataverse canadien

Store, share, publish

and discover research
data!

EXPLORE BOREALIS ABOUT US

B -

Production: https://borealisdata.ca
Demo: https://demo.borealisdata.ca



https://borealisdata.ca/
https://demodv.scholarsportal.info/

Queen’s Dataverse Collection?

0 borealis Search ~ User Guide  Support English ~ Log In

 Queen’s Dataverse Collection is Queens
managed by your library!

Queen's University Collection (Queen's University) N

- We provide data curation services to
support dataset deposit and sharing to e
e n h a n Ce d ata Sets fo r d i Scove ry a n d re u Se The Queen's University Dataverse is a research data repository for our faculty, students, and staff. Files are held in a secure environment on Canadian

servers. Researchers can choose to make content available publicly, to specific individuals, or to keep it locked.

Before starting, please review our Dataverse Data Deposit Guidelines.

¢ C h e C k it O Ut at For more information on best practices for research data management, consult our Research Data Management guide.
https.//borealisdata.ca/dataverse/queens  Meosssere e

« ¥ 5 5 5

BIOLOGICAL STATION

Queen's University Laboratoire sure les Culture and Cognition Lab Environmental Fluid
Biological Station Data élections et la démocratie / Dynamics Laboratory
Archive Dataverse Elections and Democracy
Laboratory
Search this dataverse. Q Advanced Search + Add Data
v b Dataverses (21) 1 to 10 of 174 Results It sort~
v £ patasets (153) —~ _ — - _ .
— Culture and Cognition Lab (Queen's University. Department of Psychology) %
= Files (4,652) Oct 7, 2022
Dataverse Category % The Culture and Cognition Lab investigates cultural differences between European North Americans and East

Asians in perception, memory, categorization, prediction, judgment and decision making. Current research

Researcher (7)
focuses on cultural differences in lay theories of change. and their...

Laboratory (3)



https://borealisdata.ca/dataverse/queens

What is a collection? What is a dataset?

Collection Dataset
 Container for datasets and/or sub-  Container for your data files, documentation,
collections and code with descriptive metadata

L Descriptive
Sub- Metadata
collection

Dataset 1

DETER{1[ES

Dataset 2 Dataset 1

= Dataset... Dataset 2

S Documentation




What is a Data Citation?

« Automatic DataCite Canada DOI reservation and minting
« DOl used in standard data citations
« Cross-reference research outputs
 Establish unbreakable links between scholarly output and associated data

Borealis = Toronto Metropelitan University Dataverse = Social Media Lab =

The State of Social Media in Canada 2022

- ] Mai, Philip; Gruzd, Anatoliy, 2022, "The State of Social Media in Canada 2022", htipz.fdoi.ong/10.5683/SP3/EDFE Q
P 75, Borealis, W1

* Cile Dataset ~ Leam about Data Citation Standards. Data C Ite
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How do | find research data?

Search for data in the

national discovery tool and e FRDR j&'ﬁ;,_;.DFDR

e e

repository

Find and Share Research Data

 Federated Research Data
Repository (FRDR)

e« Consult FRDR for an ever- Find Data Deposit Data

Search FRDR 10 fiind rés2arch datasets onginating from researchers amiated Any researcher amMiiated with a Canacdian insttution can deposit data into
. with Canadian insttutions. Data deposited 10 other repositones across FRDR. The platform can efficiently ingest datasets of any size, and
eX pa n d I ng SO u rce Of Canada can aiso be found by searching in FROR. View the growing kst of preservation processing is done automatically. Data professionats from the
iiaborating repositories Portage Network and institutions across Canada work with researchers 10

L curate and approve deposited ltems
Q8IN MOre »

Canadian research data

© 2017-2018 Canadian Association of Research

https://www.frdr-dfdr.ca/



https://www.frdr-dfdr.ca/
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The/(State of Data

Bob Montgomerie

Dept Biology, Queen’s University

Data Editor, American Naturalist

TheAMerican




EVOLUTION OF A JOURNAL: Stage 1

American Naturalist American Naturalist

begins publishing in print begins publishing
online version

P P T

1867

The
American Naturalist

A Semi-Monthly Journal Devoted to the Advancement of the Biological Sciences

2000
First set of raw data
published in print as an
Appendix

Appendix

| TERMB-SINGLE NUMBERS, 33 CENTS. VEARLY SURSCRIPTION, $4.00

CONTENTS.

Table Ax: Data for the “all data” data set
No. No. No. Metabolic  Home range size
Species males females immatures needs (ha)
R Lemur catta 5.9 6.4 5 27.54 14.4
5 YOS i THOMAS HUNT MORGA!
i sk S e - Eulemur fulvus 32 35 2.2 13.68 48.6
s 2 N +io —— . Lok Eulemur macaco 4 3.1 2.5 15.02 53
‘olume v No. january 1,
MCCALILA & STAVELY, Hapelemur griseus 1 1 2 277 1.3
PINCIFAL OFFICK) . .

o K STREET. PHILADELPHIA. Varecia variegata 2.5 3 1 15.7 10.2
Avahi laniger 1 1 1 2.57 1.9
Propithecus verreauxi 3 2.8 17 17.54 5.3
Indri indri 1 1 2.5 13.92 22.5

Daubentonia madagascarensis 1 1 1 5.24 356



EVOLUTION OF A JOURNAL: Stage 2

GitHub All authors required to
GitHub established publish their raw data
2007 2011
N¢_4__J__2009__,,____J O PR R ——— 2021“d”” ey
DRYAD established DRYAD chosen by Data editors evaluate
V American Naturalist as each accepted ms to

preferred repository at ensure minimal
no charge to authors standards of

+ completeness and
usability

DRYAD
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E-ARTICLE

The Shapes of Birds’ Eggs: Evolutionary
Constraints and Adaptations

Robert Montgomerie,"* Nicola Hemmings,* Jamie E. Thompson,* and Tim R. Birkhead*

jology, Queen's University.
ited Kingdom

jgson, O

1. Depy
Sheffeld $10 2TN,
Submitted August 26,

K7L 3N6, Canads; 2. School of Biosciences, University of Sheffield,

20; Accepted June 29, 2021; Electronically published October 26, 2021

Online enhancements: supplemental PDF. Dryvd data: bitps1doi.org/10.5061/dryad 59648,

AnsTRACT: We studied the shapes of eggs from 955 extant bind spe-
ciesacrass the avian phylogeny, incloding 39 of 40 orders and 78%
f 249 famdie, We shane tha the clongation component of g shape

posed

dividuals, but the causes of variation in thesc traits remain

somewhat elusive.

‘The study of egg shape has progressed along two fronts:
and (i)

(i lain variation, Since

(eagth
by the female’s anatomy during egg formatian, whereas asymmetry
(pointedness) i mainly an adaptation to conditions during the incu
bation period. Thus, egg clongation is associated with the size of the
g in relation 10 bath the size ofthe female’s oviduct and her general
body conformation and mode of kocomotion correlated with pelvis
shape. Egg asymmedry i related mainly to cluich sze and the struc.
e of the incubation site, actors that influence thermal eficiency
d the risk of breskage I 1

the.
bower taxonomic levels. We ange that the analysis of avian egg shape
5 most profitably condocted within taxa where all species share s
sl lfe histories and ecologies, s there s no singe factor that influ-
enxces egg shape in the same way in ol bind species.

Keywords: birds, egg shape, oviduct, pelvis shape, dlutch size, relative
egg site

Introduction

For centuries, naturalists have marveled at the diversity of
sizes, colors, and shapes of what Thomas Wentworth Hig:

ginson, in 1862, called the most perfect things in the uni-
verse (Birkhead 2016)—the cggs of birds, The diversity of
egg size—spanning five orders of magnitude from the eggs
of Mellisuga helenae (bee hummingbird, at 0.5 g) to those
of Acpyornis maximus (clephant bird, at 8 kg)—is largely
explained by life historics and body size allometrics (Lack

D'Arcy Wentworth Thompson (1908, 1917) first tackled
the quantification problem in 1908, more than 20 studies
have attempted both mathematical and practical descrip-
tions of avian egg shape with mixed success, especialy for
the most asymmetric eggs (Biggins et al. 2018). Preston’s
(1953, 1968, 1969) mathematical formulations provided an
accurate descriptor of all avian egg shapes using four para-
meters but have rarely been used to assess interspecific var-
fation in shape. Simpler measures have not been as accurate
as Preston's for all species, but a new software tool (Biggins
et al. 2018) uses Preston’s parameters to derive three accu-
rate indexes of egg shape—¢longation, pointedness, and po-
lar asymmetry—that are readily obtained from digital images
(Birkhead ct al. 2018).

‘The first studies on the adaptive significance of egg shape
focused on species that laid the most asymmetric (pointed)
eggs: Uria murres (Uria guillemots in Europe; Tschanz et al
1969) and waders (Andersson 1978), both in the order Char-
adriiformes. The carliest studies of murre eggs suggested that
their pear-like shape was an adaptation that made their eggs
spin o roll in a tight circle when knocked, thus reducing the
chance of rolling off the bare cliff ledges where those birds
incubate their cggs (Tschanz et al. 1969). More recent work
has shown instead that this shape makes the murres' eggs

1968). The coloes and shapes of birds’ eggs also vary
orders, families, geners, species, populations, and even in-

* Corresponding author; emal
ORCIDe Mcesgueneric, hopss

ant@queensa .
cdongTO00 00034701 4525, Hesmanings,

5 Thompen,
0048-7886c Bikbeod, b forcd g/ O000-00%8-2916-4976

Tess lkely " change
overs (Birkhead et al. 2018). The pointed shape of wader
eggs on the other hand, allows eggs in their typical four-cgg
dlutches to pack more cosely together, presumably enhanc-
ing incubation efficiency (Andersson 1978).

We embarked on this study with the primary goal of
identifying the evolutionary pressures and anatomical/

Asmerican Neturab, volume 198, sasber . December 2021, © 2021 The Urivesity of Chicagn. A rightsreerved. Published by The Usiversty of Chicage Pross

for The American Sociey of Naturalis. beips/idotony/10.1086/716928

IN THEORY

researchers
reuse
reproduce
evaluate

data
code

metadata
DRYAD

Online enhancements: supplemental PDF. Dryad data: https://doi.org/10.5061/dryad.sj3tx9648.
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Number of studies

10 +

DRYAD repositories 2012-2013
completeness reusabllity
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o
1

-
o
|

5 -

3

1 2 4 5 1
Very poor — sere  exemplary very poor

2

3 4 5
Score EXEIM p | d ry

Roche et al. 2015 PLoS BIOLOGY




My experience

SUPPLEMENTARY MATERIALS

www.sciencemag.org/content/356/6344/1249/suppl/DC1
B _ Materials and Methods
APEr Says: Fs sttosis
Tables S1 to S5
Data S1 and S2
References (33-63)

nstructions to authors says:

e Specification of where all data underlying the study are available, or will be deposited, and whether there are
any restrictions on data availability such as an MTA.



MVZ Specimen ID
MVZ Egg 10000
MVZ Egg 10001
MVZ Egg 10002
MVZ Egg 10003
MVZ Egg 10004
MVZ Egg 10005

MVZ Egg 10006
MVZ Egg 10007
MVZ Egg 10008
MVZ Egg 10009

¥ Order
. | ACCIPITRIFORMES
& |ACCIPITRIFORMES
% |ACCIPITRIFORMES
& |ACCIPITRIFORMES
§ |ACCIPITRIFORMES
| ACCIPITRIFORMES
§ ACCIPITRIFORMES
¥ 'ACCIPITRIFORMES

IPITRIFORMES

IPITRIFORMES
IPITRIFORMES

e
=

Family

Accipitridae
Accipitridae
Accipitridae
Accipitridae
Accipitridae
Accipitridae
Accipitridae
Accipitridae
Accipitridae
Accipitridae

Accipitridae Buteo buteo

A
iy o

MVZDatabase
Accipiter badius
Accipiter cooperii
Accipiter gentilis
Accipiter nisus
Accipiter striatus
Aegypius monachus
Aquila chrysaetos
Aquila rapax

Buteo albicaudatus
Buteo brachyurus

=

Species
Accipiter badius
Accipiter cooperii
Accipiter gentilis
Accipiter nisus
Accipiter striatus
Aegypius monachus
Aquila chrysaetos
Aquila rapax

Buteo albicaudatus
Buteo brachyurus
Buteo buteo

4w o

Bl
B e i e

Clutch Size
Nest - Plate

Nest - Cup

Nest - Elevated
Nest - Cavity
HWI

Body Mass
Latitude
Temperature
Precipitation
Diet
Constrained

% Develoj

Asymmetry Ellipticity AvgLength (cm) Number of images Number of eggs

0.1378
0.0937
0.1114
0.0808
0.0749
0.0700
0.1192
0.1250
0.0818
0.1396

0.0704

0.3435 3.8642 1
0.2715 4.9008 27
0.3186 5.9863 7
0.2391 4.0355 13
0.2543 3.8700 15
0.3476 8.9076 1
0.3058 7.7318 191
0.3518 6.8420 1
0.2840 5.8095 7
0.2371 5.5972 2

5

0.2610 5.6364

12| §

2
103
18
61
57
1
391

17



AM NAT data repositories 2020 (n = 58)

Repository . . DRYAD : | AmNat

ner

%7

Includes README file

Variables described

Includes code

40 60 8 100
Percent



AM NAT data repositories 2021 (n = 58)

QUALITY

Excellent, complete
and usable

Usable but
iIncomplete and
confusing

Useless, incomplete
or absent, no raw

data,nometadata T T T T T T T T T 1 |
0] 2 4 6 8 10 12

Number of manuscripts

|
14
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WHY NOT?

| still want to do more analyses and write more
papers using this dataset.

Competitors might scoop me with my own data
Making a data repository is time consuming

Someone might find fault with my data or analyses



WHY??

can be used in meta-analyses

enhances collaborations (current & future)
paid for with public funds

transparency of analyses; allows re-analysis

easy access (even for you)

reduces fraud @




~M~ PLoS One —M— Mol Ecol
~M~— Ecol Evol © P Roy Soc B-Biol Sci
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8007| —m— J Evolution Biol —M—Am Nat
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~M—J Ecol ~M— Biol Lett-UK
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Number of
papers
with open data
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2007 Year 2020



Open Data Improves Impact

citations

o 71| Quantity of papers —a— Current-year citations(per) —#— Second-year citations(per) —1.4 L 8
210 — - -
200 o _1-2 > 6
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e — 4
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160 — - -3
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140 o 0.55 F i :

i —04 [
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What about sharing code”

4 | |
6® 0 25 50 75 100

Percentage of papers 2018-2019

data from Culina et al. 2020 PLoS BIOLOGY



DATAIMMANAGEMENT
should not be an
AFTERTHOUGHT



The open data community needs to shift
focus from mass data publication
towards an understanding of good data
guality. Yet, there is no shared definition
what constitutes ‘good’ data quality.
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Questions, Feedback & Resources
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Questions?

Please feel free to contact us if you have additional questions

Alicia Cappello, Research Data Librarian - alicia.cappello@gueensu.ca

Matt Clapp, Manager, Data Platform Service - mjpc@gueensu.ca

Elise Degen, Communications & Relations - elise.degen@qgueensu.ca

Meghan Goodchild, RDM Systems Librarian - meghan.goodchild@queensu.ca

Rebecca Pero, Information & Project Coordinator - pero.rebecca@queensu.ca
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Feedback form

https://tinyurl.com/qDC-RDM
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https://tinyurl.com/qDC-RDM

RDM Resources @ Queen’s

Policies Tools Resources

» Tri-Agency Research « DMP Assistant » Queen’s Library
Data Management . re3data.org RDM Guide
Policy (2021) - Queen’s Dataverse » FAIR principles

* Tri-Agency RDM Collection in Borealis « The First Nations
Policy FAQs - Borealis Demo- Try Principles of OCAP®

« Tri-Agency it out! » The CARE Principles
Statement of « FRDR for Indigenous Data
Principles on Digital - Governance
Data Management e CARL YouTube
(2016) Channel

Summary resource document:

https://guides.library.



https://www.science.gc.ca/eic/site/063.nsf/eng/h_97610.html
https://www.science.gc.ca/eic/site/063.nsf/eng/h_97609.html#4-2
http://www.science.gc.ca/eic/site/063.nsf/eng/h_83F7624E.html?OpenDocument
https://assistant.portagenetwork.ca/
https://www.re3data.org/
https://borealisdata.ca/dataverse/queens
https://borealisdata.ca/
https://demo.borealisdata.ca/
https://www.frdr-dfdr.ca/repo/
https://guides.library.queensu.ca/rdm
https://www.go-fair.org/fair-principles/
https://fnigc.ca/ocap-training/
https://www.gida-global.org/care
https://www.youtube.com/channel/UCK59-sdDLfQgUUoAuiOVQeQ
https://guides.library.queensu.ca/rdm/RDM-Resources-List

Next in series...

Tell your colleagues to join the Queen’s Data Champions (qDC) for the second
installment of the Research Data Management (RDM) Brown Bag Information Series
sessions 1- 3 in 2023!

Hold these dates (registration open soon):

Session 1: Developing a Data Management Plan (January 18, 12:00-1:00PM)

Get the tools and knowledge you will need to create and maintain a data management
plan.

Session 2: Developing a Data Management Plan (February 15, 12:00-1:00PM)
Get the tools and knowledge you will need to create and maintain a data management
plan.

Session 3: Deposit Your Research Data in a Repository (March 22, 12:00-1:00PM)
Learn about the benefits and considerations around depositing your research data into a
repository.


https://www.queensu.ca/vpr/resources/RDM/QDC
https://www.queensu.ca/vpr/upcoming-events
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