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“Open science is an approach based
on open cooperative work and
systematic sharing of knowledge and
tools as early and widely as possible
in the process. It has the potential to
increase the quality and efficiency of
research and accelerate the
advancement of knowledge and
innovation by sharing results,
making them more reusable and
improving their reproducibility. It
entails the involvement of all
relevant knowledge actors”

Horizon Europe



Open Research Data

Refers to the data underpinning scientific research
results with no restrictions on its access

Accountability

* Transparency

* Reproducibility

* Building on exiting data

* Revisiting existing data

* Better and stronger collaborations

* Value for public money




Findable Persistent Indexed data

FAI R Identifiers (PIDs) repositories
. . g ——-
Principles 1 ——
Accessible Standard Authentication,
communications where necessary
protocol

1. Metadata

2. Persistent Identifiers

3. Licensing Vocabularies

4. Repositories

Community
standards

https://libguides.ucc.ie/researchdataservice/fair
https://www.nature.com/articles/sdata201618 https://www.go-fair.org/fair-principles/ https://www.ands.org.au/working-with-data/fairdata/training



https://www.ands.org.au/working-with-data/fairdata/training
https://libguides.ucc.ie/researchdataservice/fair
https://www.nature.com/articles/sdata201618
https://www.go-fair.org/fair-principles/

National and International Context

* National Funders * EU Funders

e« NORF . Eu.ropean Open

« Impact 2030 Science :]:IOUd |

* Research Integrity Research Integrity
. * Publishers

* Publishers

e COARA —Coalition for
Advancing Research
Assessment

Open Data Directive



Degrees of Data Management

How do
you make
data FAIR?

Transparent
Open

“...as open as
possible as closed
as necessary.”

Internal rules for
Managed Data Management

Questionable

Unmanaged research practices

Modified from slide by @sjDCC



What is data management?

* |tis the active management of research data during the lifecycle of a project and also
includes decisions about treatment of the data post-project

* [tinvolves organization, storage, preservation and potential sharing of the data

* |t's an integral part of good research practice




Why do you need a data management plan?

* Essential part of project management

* Establishes clear workflows and guidelines surrounding data management

* Sets out transparent data practices

* Ensures compliance with legislation

* Plan and allocate resources and cost

* Planinfrastructure to support data

* Day to day you can find and understand your data when you need to use it

* There is continuity if project staff leave, or new researchers join

* You can avoid unnecessary duplication e.g., re-collecting or re-working data

* The data underlying publications are maintained, allowing for validation of results

* The data can become another output from a project



Structure of Data Management Plans

1. Data Collection
2. Documentation, metadata and data quality
3. Ethics and Legal Compliance

4. Storage and Back-up during research

SCIENCE EUROPE

PRACTICAL GUIDE TO

T AESEARCH DATA MANAGEMENT 5. Data Sharing and Long-term Preservation

6. Resources and Responsibilities

https://doi.org/10.5281/zen0d0.4915861

Practical Guide to the International Alignment of Research Data Management - Extended Edition - Science Europe



https://www.scienceeurope.org/our-resources/practical-guide-to-the-international-alignment-of-research-data-management/

1. Data Collection

What is the type, format and volume of data? Secondary

Primary
How will data be collected or created? Qualitative

Quantitative

MP4

)

https://openi.nim.nih.gov/detailedresult.php?img=PMC3742216 ijms-14-
13763f2&req=4
https://www.cellsignal.com/contents/resources-protocols/changes-to-
recommended-western-blotting-protocols/western-variation
http://chem.ch.huji.ac.il/nmr/whatisnmr/whatisnmr.html



https://openi.nlm.nih.gov/detailedresult.php?img=PMC3742216_ijms-14-13763f2&req=4
https://openi.nlm.nih.gov/detailedresult.php?img=PMC3742216_ijms-14-13763f2&req=4
https://www.cellsignal.com/contents/resources-protocols/changes-to-recommended-western-blotting-protocols/western-variation
https://www.cellsignal.com/contents/resources-protocols/changes-to-recommended-western-blotting-protocols/western-variation

What is Research Data?

.......... information generated,
collected or observed during a
research project.

It is evidence used to support
research conclusions and will
go on to form part of the
scholarly record.

This means it can include;
- datasets

- databases

- images

- musical compositions
- guidelines

- protocols

- websites

- apps

-designs

- bibliographies

- code

- software

- presentations

- performances

- music

- podcasts

- video

.............. etc. etc. Ect.




dataset Collection method type location and access software required

1 Fieldtrial 1 (FT Small Flavonoids, Excel,im  FT1 Excell, SPSS, Image)
1) scale fieldtrial. Lettuce grown using 3  Plant growth paramet ages Master File (hyperlinkto file locati
UV filters ers on)
Only project member have access
2 Field trial Arabodopsis Ecotype Trial. Using 3 Flavonoids, Excel FT3 Master File (hyperlink to Excell, SPSS, Image)
2(FT2) UV filters Plant Images filelocation)
growthparameters, Fv/Fm Project member and 4th
Fluorescence year project student have access

Data collection and Description:

Data will be collected from participants using two methods an online form will be used to collect
anonymous demographic data and qualitative data will be gathered using focus groups. Transcripts
from the focus groups will be anonymised as soon as practical after collection. See Table 1 for
further details. |

Dataset Type Content N Format Analysis  Associated metadata
Mame Software
Demographic anonymous Demographic 100  Excel R Data dictionary, online
Data quantitative data spreadsheet form, Data SOP

collected

using an

online form
Focus groups  Personal Focus groups 35 Word doc MVivo Codebook,

gualitative transcripts Information sheet,

recruitment information,
S0P for anonymisation




Documentation and Metadata and Data Quality

Metadata is data about data.........
it describes and gives information about other data

Study level documentation: provides high-level information on the research context and design, the data collection
methods used, any data preparations and manipulations and summaries of findings based on the

data. E.g. research design; data collection methods; structure of data files; publications etc that help to explain or
draw on the data

Data-level documentation: provides information at the level of variables in a database or individual objects such as
interview transcripts or pictures. E.g. variable names, labels and descriptions; units of measurement for variables;
how do these variables relate to each other

Discovery metadata: can describe the content, context and provenance of datasets in a standardised and structured
manner, typically describing the purpose, origin, temporal characteristics, geographic location, authorship, access
conditions and terms of use of a dataset.

Creating a ReadMe style metadata (provides information about a data file): Guide to writing "readme”
style metadata | Research Data Management Service Group (cornell.edu)



https://data.research.cornell.edu/content/readme
https://data.research.cornell.edu/content/readme

2. Documentation and Metadata and Data Quality

Dataset level:
what is this thing, who made it, when,

how...?

Internal arrangement/aggregation:
what files, folders, database tables,

y C components make up this thing, what are
they, who made them, how do | open
them, how do they relate to each other,
how does their naming and arrangement
encode meaning?

—

mg, kg, cm, C°/F°, %, Variable-level:

FV/FM, GPS, shape, colour where is the label for this variable, what
does the label mean, what units were
used, what are the acceptable values, how
do these variables relate to each other?
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Metadata
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August 2, 2071

Sampling-event dataset of short-term
monitoring in Poblacion and Kadurong
Reefs in Liloan, Cebu, Philippines

Edullantes, Brisneve; Maglangit, Fleurdeliz; Ortiz, Angelito; Casibo, Joana Mie; Vicentuan, Lorraine
Louise; Bensig, Eukene

A E | F | G , H , | . J K L M | N O P QR | s T U
|month  day eventDate habitat eventRemarks locationlD country countryCostateProvicounty locality decimallo decimalla geodeticD coordinat¢georefereigeoreferen
| 3 2015-03 Shallow coral reesampled during S01 Philippine: PH Cebu Liloan Poblacion 124.005 10.40206 WGS84 50 Brisneve EHand-held
| 3 2015-03 Shallow coral reesampled during S02 Philippine: PH Cebu Liloan Poblacion 124.0083 10.40275 WGS84 50 Brisneve EHand-held
| 3 2015-03 Shallow coral reesampled during S03 Philippine: PH Cebu Liloan Poblacion 124.0055 10.40644 WGS84 50 Brisneve EHand-held
| 3 2015-03 Shallow coral ree'sampled during S04 Philippine: PH Cebu Liloan Poblacion 124.0048 10.40189 WGS84 50 Brisneve EHand-held
| 3 2015-03 Shallow coral reesampled during S05 Philippine: PH Cebu Liloan Between k 124.0082 10.39764 WGS84 50 Brisneve EHand-held
| 3 2015-03 Shallow coral reesampled during S06 Philippine: PH Cebu Liloan Between k 124.0064 10.39714 WGS84 50 Brisneve EHand-held
| 3 2015-03 Shallow coral reesampled during S07 Philippine: PH Cebu Liloan Kadurong 124.0094 10.39264 WGS84 50 Brisneve EHand-held
| 3 2015-03 Shallow coral reesampled during SO08 Philippine: PH Cebu Liloan Kadurong 124.0104 10.39492 WGS84 50 Brisneve EHand-held
| 3 2015-03 Shallow coral reesampled during S09 Philippine: PH Cebu Liloan Kadurong 124.0092 10.39544 WGS84 50 Brisneve EHand-held

3 2015-03 Shallow coral ree'sampled during S10 Philippine: PH Cebu Liloan Kadurong 124.0078 10.39546 WGS84 50 Brisneve EHand-held

https://dwc.tdwg.org/terms/
https://doi.org/10.5281/zenodo.5154859



https://dwc.tdwg.org/terms/
https://doi.org/10.5281/zenodo.5154859

Example that doesn't use a metadata standard S
Name Size
Albertson, Lindsey. (2022). Influence of beaver mimicry - |
restoration on habitat availability for fishes, including S o
Arctic grayling (Thymallus arcticus) [Data set]. 57723 2400702053 24b2387 38501271 ©
https://doi.org/10.5061/dryad.47d7wm3fq |
https://zenodo.org/record/58391894#.YeANoP7P2Uk Simate caacs 1o
2:9cE6542tdd 1d5ce%T7 609db3Tachcdt @
Habitat_Data.cs 21kB
Even without a metadata standard you can have
reusable and reproducible data if you provide the right enEEEERe s e
contextual information, metadata and documentation. July_temp_data.cs 84.0 kB
This can include things like;
- readme.txt files nd5:293842fa3c12651cebbbb2bbal1d3029 @
- data dictionaries 6.8 kB
- protocols
- analysis scripts
- codebooks Riffle Poal data.cs 3.1 kB

....... etc. etc.


https://doi.org/10.5061/dryad.47d7wm3fq
https://zenodo.org/record/5839189#.YeANoP7P2Uk
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Consent Form

Lt ss s s sesssssssnsens @222 o participate in YOUR NAME's research study.

The purpose and nature of the study has been explained to me in writing.

| am participating voluntarily.

| understand that | can withdraw from the study, without repercussions, at any time,

whether before it starts or while | am participating.

| understand that | can withdraw permission to use the data within two weeks of the

interview, in which case the material will be deleted.

| understand that anonymity will be ensured in the write-up.

Signed: e Date: crcreeeeseerens

PRINT MAME:

© SAVORY NSTITUTE 207




What data quality control measures do you use?

* Defined SOPs for treatment of your data
* Documenting the calibration of instruments

e Standardise data capture, data entry or recording methods

* Naming conventions

e \Version control

* Read only raw data files

» Data entry validation techniques (spreadsheets)
* Methods for transcription

* Peer review of data.

.......there are probably others specific to your discipline



No calculation in raw data files

Don’t use formatting as data

Don’t have figures in raw data files
Don’t use merged cells

Don’t hide columns

Don’t use special characters

Don’t have more than one header row
Don’t include temporary or dummy
variables not of use to researchers

Be Consistent
Decide on naming conventions
Use ISO standards
Have rules for empty cells
One piece of data per cell
Make it a rectangle
Subjects in rows
Variables in columns
. Create a data dictionary
10.Backup
E'\L/Jers'on Cont.ml . Data Organization in Spreadsheets
.Use data validation ot W Broman & ks 1 Vo
13 |nC|Ude a ReadMe f||e Pages 2-10 | Received 01 Jun 2017, Accepted author version posted online: 29 Sep 2017, Published online:24 Apr 2018

66 Download citation 8 https://dol.org/10.1080/00031305.2017.1375989; ™ Check for updstes

https://doi.org/10.1080/00031305.2017.1375989

LN AEWNE
O NOULEWNRE

Article

be aware of the limitations of excel and take steps to prevent them

J

Kristian Brock
Principal Biostatistician
UCB

University of Birmingham

https://www.kristia
nbrock.com/post/se
nd-me-data/

B R B BB B

https://twitter.com/i/sta

tus/1323619993263755
264

https://www.youtube.com
/watch?v=Ry2xjTBtNFE&t=
6s



https://doi.org/10.1080/00031305.2017.1375989
https://twitter.com/i/status/1323619993263755264
https://twitter.com/i/status/1323619993263755264
https://twitter.com/i/status/1323619993263755264
https://www.kristianbrock.com/post/send-me-data/
https://www.kristianbrock.com/post/send-me-data/
https://www.kristianbrock.com/post/send-me-data/
https://www.youtube.com/watch?v=Ry2xjTBtNFE&t=6s
https://www.youtube.com/watch?v=Ry2xjTBtNFE&t=6s
https://www.youtube.com/watch?v=Ry2xjTBtNFE&t=6s

_ _ Do you
3. Ethics and Legal Compliance have a data

sharing
agreemeng?

Are you
using
secondary
data?

How will you manage ethical issues and codes of
conduct?

How will you manage copyright and Intellectual Property
Rights (IPR) issues?

UCC IP Policy

UCC Research Data Management Policy

UCC Code of Research Conduct Origin and

provenance

L =

L 2

Intellectual

The DMP should outline how you are going to ensure compliance Prope_rty
with any legal or ethical requirements associated with your data. Copyright


https://www.ucc.ie/en/media/research/researchatucc/researchculture/policiesproceduresandguidelines/UCCResearchDataManagementPolicy.pdf
https://www.ucc.ie/en/media/research/researchatucc/researchculture/policiesproceduresandguidelines/IntellectualPropertyPolicy.pdf
https://www.ucc.ie/en/media/research/researchatucc/researchculture/policiesproceduresandguidelines/CodeofResearchConduct.pdf

4. Storage and backup [DURING]

@
Automate your backups

How will data be stored and backed up during the research?

How will you take care of data security and personal data protection?

How will you manage access and security?

Research Box

OneDrive Teams and SharePoint

https://www.nature.com/articles/d41586-019-01040-w



https://uccireland.sharepoint.com/sites/ResearchSupport/SitePages/Research-Data-Services.aspx?CID=1235d0f5-a22d-404f-8023-a4bf3a382e79
https://uccireland.sharepoint.com/sites/it-dac/SitePages/Storage-Advice.aspx
https://www.nature.com/articles/d41586-019-01040-w

- { M  Chris Albon &
B & @chrisalbon

\ Someone at Pixar deleted all of Toy Story 2 and the

backup hadn't worked for a month, and the only reason
we saw that movie was b/c someone on maternity
leave had a copy of it on her home computer.

Her name is Galyn Susman and she is now the
producer for the new Lightyear movie!

8:14 PM - Feb 15, 2022 - Twitter Web App

|

Ahead of Lightyear, fans are remembering when Toy

Story 2 got deleted - twice

‘Backups MATTER, people. Do them. Test them, warned one commenter

https://www.independent.co.uk/arts-entertainment/films/news/lightyear-toy-story-deleted-galyn-susman-
b2016221.html?utm content=Echobox&utm medium=Social&utm campaign=Main&utm source=Twitter#tEchobox=164500:
83

Dear all,

A new colleague has just arrived in Cork and discovered that the hard drive in his laptop is not functioning due to hard drive failure {Unmountable boot volume}.
He will get a replacement hard drive from Dell on Thursday, but in the meantime needs to recover the data from the damaged one.

| would be very grateful to receive any advice on how to do this, or details of a local company that could help.

Thanks in advance



https://www.independent.co.uk/arts-entertainment/films/news/lightyear-toy-story-deleted-galyn-susman-b2016221.html?utm_content=Echobox&utm_medium=Social&utm_campaign=Main&utm_source=Twitter#Echobox=1645004983
https://www.independent.co.uk/arts-entertainment/films/news/lightyear-toy-story-deleted-galyn-susman-b2016221.html?utm_content=Echobox&utm_medium=Social&utm_campaign=Main&utm_source=Twitter#Echobox=1645004983
https://www.independent.co.uk/arts-entertainment/films/news/lightyear-toy-story-deleted-galyn-susman-b2016221.html?utm_content=Echobox&utm_medium=Social&utm_campaign=Main&utm_source=Twitter#Echobox=1645004983
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5. Data Sharing and Long-Term Preservation
FAR DATA TRINCIPLES
D%‘jﬂwfo KI{Q%UFFLE UERE

@ @@ @
l

I

—

TinbABLE AccessiBLe @‘
eens collect once use many times” creative

commons

https://creativecommons.org/

https://libguides.ucc.ie/researchdataservice/fair

https://www.nature.com/articles/sdata201618



https://libguides.ucc.ie/researchdataservice/fair
https://www.nature.com/articles/sdata201618
https://creativecommons.org/

Leveraging
repositories to
FAIRify your data

¥y HARVARD

Dataverse

https://dataverse.harvard.edu/

&2 OSF

https://osf.io/

</> Software Heritage

https://www.softwareheritage.org/

Maynooth
University

CRITERIA FOR
THE SELECTION OF

TRUSTWORTHY
REPOSITORIES

-
G N

SCIENCE
EYROPE

https://www.scienceeurope.org/our

-resources/practical-guide-to-the-

international-alignment-of-research-

data-management/

https://www.dri.ie/

dri

l S S DA https://zenodo.org/

FAIRsharing.org

<> standards, databases, policies
https://fairsharing.org/

Zen0do

credit for all your research

Irish Social Science Data Archive

https://figshare.com/

National University
of Ireland Maynooth

https://www.ucd.ie/issda/

EMBL-EBI =NCBI

Mational Center for

|I'iS|I:I.. Qualitative Data Archive

https://www.maynoothuniversity.ie/igda

Eiotechnology Information

https://www.ebi.ac.uk/

https://www.ncbi.nlm.nih.gov/



https://zenodo.org/
https://figshare.com/
https://www.dri.ie/
https://fairsharing.org/
https://osf.io/
https://dataverse.harvard.edu/
https://www.ucd.ie/issda/
https://www.maynoothuniversity.ie/iqda
https://www.softwareheritage.org/
https://www.ebi.ac.uk/
https://www.ncbi.nlm.nih.gov/
https://www.scienceeurope.org/our-resources/practical-guide-to-the-international-alignment-of-research-data-management/
https://www.scienceeurope.org/our-resources/practical-guide-to-the-international-alignment-of-research-data-management/
https://www.scienceeurope.org/our-resources/practical-guide-to-the-international-alignment-of-research-data-management/
https://www.scienceeurope.org/our-resources/practical-guide-to-the-international-alignment-of-research-data-management/

If data cannot be made available, why?

Reasons why you can’t share your data

1. Copyright

Secondary data

3. Sensitivity -Commercial (embargo)
-Re-identification of anonymised data

4. No consent

5. Endangered species locations/habitat

N

....but even in projects where the primary raw data cannot be shared there nearly always other outputs which can be shared.

Metadata
Aggregate data
Analysis code
SOPs

HwnN e




6. Responsibilities and Resources

Who will be responsible of data management?

What resources will you require to deliver your plan?
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Research Data Service

Canvas Research Essentials Enroll

Website Research Data Service

One to one appointment booking Book Now

Data Management Plan Review

Advice on active data management

Advice on FAIR principles, data sharing and long-term preservation
Scheduled and tailored training in data management and FAIR

Digital Badge in the Responsible Conduct of Research

UCC | Library

University College Cork, Ireland

Colaiste na hOllscoile Corcaigh LEABHARLAN N


https://ucc.instructure.com/enroll/66YWT7
http://ehttps:/libguides.ucc.ie/researchdataservice/home
http://ehttps/libguides.ucc.ie/researchdataservice/home
https://outlook.office365.com/owa/calendar/ResearchDataService1@uccireland.onmicrosoft.com/bookings/

Open Access

Being FAIR with your Data

Research Data Management

Metadata for Researchers

Open Access

OpenRefine

Research
Essentials

E Library _ _ _ |
rching Techni for matic Review
m'mmrgglg | eabharlann Searc 9 ecC ClueS 0] Syste atic Reviews
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