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Scientific
research is
committed to

SHARED
RDM

Good Scientific Practice GSP generating
new knowledge

* Research Integrity: trust & confidence in the methods and findings

* Understandability: quality of comprehensible thought

« Comprehensibility: ability of stakeholders to understand relevant aspects
* Transparency: making the research process understandable to third parties

- data documentation & availability for good methodological work

OeAWI Guidelines for Good Scientific Practice Gleicher M. (2016). A Framework for Considering
Austrian Agency for Research Integrity Comprehensibility in Modeling. Big data, 4(2), 75-88.
Vienna 2016 ; https://www.oeawi.at https://doi.org/10.1089/big.2016.0007 ‘



https://doi.org/10.1089/big.2016.0007
https://www.oeawi.at/
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Reproducibility

* Reproducibility: same data & same methods = same results

* Replicability: new data & same methods - same results duCible
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Reproducibility
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Questionable Research Practices

100 Falsification
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0- = = Fanelli D. (2009). How many scientists fabricate and

. Ay Y falsify research? A systematic review and meta-analysis
Committed QRP  Knows of colleagues Knows of cases of bias or
(N=20, 6 studies) whocommitted'QRP fraud (generic questions) of sur:vey C,iata’ PloS one, .4(5)’ e5/38.

(N=23, 6 studies) (N=12, 10 studies) https://doi.org/10.1371/journal.pone.0005738
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Reproducibility/Replication Crisis 1
_CRISIS |

coined over a decade ago,
recognized in Psychology & Medicine/Life Sciences

Yong, E. Replication studies: Bad copy. Nature 485, 298-300 (2012).
https://doi.org/10.1038/485298a
“2011 ... eventually confessed to, scientific fraud on a massive scale.”
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Baker, M. 1,500 scientists lift the lid on reproducibility. Nature 533, 452-454 (2016).

https://doi.org/10.1038/533452a

,More than 70% of researchers have tried and failed to reproduce another scientist's
experiments, and more than half have failed to reproduce their own experiments. ”

Trust but verify. Nat. Mater. 23, 1 (2024). https://doi.org/10.1038/s41563-023-01790-z

,Data may not be reproducible for several reasons, ranging from honest errors, such as those
in complicated analyses needed to extract results, to shameful cases of data manipulation”


retractionwatch.com
https://doi.org/10.1038/485298a
https://doi.org/10.1038/533452a
https://doi.org/10.1038/s41563-023-01790-z

Intro: Reproducible Research
... and how to implement it locally
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Challenges & Best Practices

Irreproducible research

Guidance
¢ Selective reporting N
Documentdti©
® Pressure to publish management
Research dd

Insufficient peer review
Insufficient mentoring & oversight

Unavailability of data, methods & code

Baker, M. 1,500 scientists lift the lid on
reproducibility. Nature 533, 452-454 (2016).
https://doi.org/10.1038/533452a
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Challenges & Best Practices

In your experience, what are the factors leading to poor reproducibility?

Data privacy (e.g. Data sharing with third parties) 34% 66%
. . . 38%
Lack of time to follow reproducible research practices 62%
- . . 41%
Lack of knowledge or training on reproducible research practices 59%
Pressure to publish 39% 61%

Difficulty in understanding laboratory notebook records 80%

20%

Lack of the information related to the settings used in original experiment _9;;2% N Yes
H No
Lack of resources like equipments/devices in your workplace F 83%
Poor experimental design 37% 63%
Samuel S, Konig-Ries B. 2021.
Lack of complete information in the Methods/Standard Operating Procedures/Protocols 27% 73% U n d ers tan dlng experimen tS an d

Lack of data that is publicly available for use 21% bose research pl’aCtiCES for I’EDFOdUCibility:
sghe an exploratory study. Peer) 9:€11140

Lack of sufficient metadata regarding the experiment

75% https://doi.org/10.7717/peerj.11140

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Response Percentage
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Challenges & Best Practices

Does your research follow the FAIR (Findable, Accessible,Interoperable, Reusable) principles?
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Samuel S, Konig-Ries B. 2021.
Understanding experiments and
research practices for reproducibility:
an exploratory study. Peer) 9:€11140
https://doi.org/10.7717/peerj.11140
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Challenges & Best Practices

0 % Reproducibility spectrum 100 %

Pub+linked and executable code+data

Figure 2: CC by 4.0, I. Charalampopoulos.
The R Language as a Tool for Biometeorological

Research
June 2020, Atmosphere 11(7):682
http://dx.doi.org/10.3390/atmos11070682
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Vines et al. 2013

Kyzas et al. 2005

Savage & Vickers 2018
McCullough & Vinod 2003
Reid et al. 1982
Krawczyk & Reuben 2012
Tedersoo et al. 2021
Craig & Reese 1973
Vanpaemel et al. 2015
Stodden et al. 2018
Dewald et al. 1986
Collberg et al. 2016
Wicherts et al. 2006
Wolins 1962

Vines et al. 2014
Errington et al. 2021

Hardwicke & loannidis 2018

Reidpath & Allotey 2009

Leberg & Neigel 1999 - - -

Challenges & Best Practices

mean = 32.7%
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Sharing Rate (in %)

Researchers’ willingness to share data/code in the literature. CC by 4.0, Krahmer D, Schichtele
L, Schneck A (2023) Care to share? Experimental evidence on code sharing behavior in the
social sciences. PLOS ONE 18(8): e0289380. https://doi.org/10.1371/journal.pone.0289380
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Personal

Best Practices & RDM benefits?

® Helps to avoid disaster: Keeping a record saves you time later

® Makes it easier to write papers: Very transparent data and code is easier to explore
® Helps reviewers see it your way: Facilitates constructive reviewing processes

® Enables continuity of your work: Continue a project where it left off

® Helps to build your reputation: Honest and careful researchers are in a very good

position to defend themselves _ _
Markowetz, F. Five selfish reasons to work

reproducibly. Genome Biol 16, 274 (2015).
https://doi.org/10.1186/s13059-015-0850-7

‘ Youtube: Five selfish reasons to work reproducibly



https://doi.org/10.1186/s13059-015-0850-7
https://www.youtube.com/watch?v=yVT07Sukv9Q

Best Practices & RDM

® Data Organization: file structure, version tracking, compiling information
® Research Quality: transparency

® Sharing: Preservation, Reuse, visibility, collaboration

® Compliance: Policies & institutional/funder/publisher requirements

M. Grenier. GitHubSlides_Research Data
Management for Reproducible Research. Uvic

Libraries Digital Scholarship Commons




Best Practices & RDM
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Best Practices & RDM for today?

High level thematic areas: Project High level thematic areas: Institute
Data
Admin  WP1 Admin  Resources Projects Management
Deliverables ; YYYY-
Meetings Fing  Reports Plan
M 01-Keyword-yyyy-mm-dd-mod.xy YYI:IYaer:D ABC. | PArchive . 0
B A-Keyword-yyyy-mm-dd-mod.xy Versmn%zl.
responsibilites
B Readme.txt b
resources

Import 1ln from library
## comment purpose

Def structure(x,y,n):
product = 1

for i in range(y)
product x*product
return product %
Print(structure(x,y,n))

## description of details Contact your institutional RDM Team!




Best Practices & RDM for today?

CC by 4.0, J.M. Alston, J.A. Rick.
A Beginner’s Guide to Conducting
Reproducible Research.

Bulletin Ecologic Soc America, 102 (2), 2021.

https://doi.org/10.1002/bes2.1801

Step 1: Before data analysis

[J Areraw data safely stored in multiple locations using multiple media?
[J Are final data stored in a portable, non-proprietary format?

[ Are final data formatted appropriately for analysis?

[} Aredata paired with adequate metadata?

+

Step 2: During data analysis

[J Is code clean, readable, and appropriately formatted?

] Is code thoroughly commented?

[7] Have data and code been reviewed by at least one collaborator or friend?
[7] Have all software versions and computing environments been documented?

v

Step 3: After data analysis

[J Are explicit instructions on locating data, metadata, and code detailed in the
manuscript?
[J Will data, metadata, and code be shared together at a permanent site?


https://creativecommons.org/licenses/by/4.0/
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UPCOMING EVENTS

* Love Data Week
12-16.02., online

https://forschungsdaten.info/fdm-im-deutschsprachigen-raum/love-data-week-2024/

* National RDM Exchange
21.02.,09-10:00, online

* CRIS2024 Conference
15-17.05., Vienna



https://forschungsdaten.info/fdm-im-deutschsprachigen-raum/love-data-week-2024/
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CONTACT

contact.sharedrdm@mlist.tugraz.at

forschungsdaten.at/projekte /sharedrdm/
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