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TIER2 in a nutshell o @

TIER2: enhancing Trust, Integrity And Efficiency

In Research through next-level Reproducibility ATHENA

& Innovation

A Co-creative approach to creating and evaluating g VeV,
new reproducibility tools and practices

A Investigate reproducibility in social, life, computer
sciences, plus funder and publisher contexts

A 2 million Euros from EC Horizon Europe and
UKRI

A January 2023 to December 2025

http://tier2-project.eu/
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Why should we care? T Quest for Tru
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What is reproducibility?

Definitions vary (a lot)

Using the same words for different things
(reproducibility / replication)

Taxonomies for the different aspects of research
that can be made reproducible/replicable

Key distinction between:

Methods reproducibility: -fir epr oduci bl e i n
sufficient documentation and sharing of methods,

protocols, data, code, etc. to enable the work to be
reproduced.

Results reproducibility: - successful
reproduction/replication when a study is repeated, i.e., the
results are sufficiently similar across both studies

At its highest level, just obtaining consistent results
when repeating experiments and analyses




Reliability of findings are in question

=== Why Most Published Research Findings

HOW  AreFalse
SCIENCE -

RUEAYAIEAA] DISCOVERY

Believe it or not: how much can we rely on  Artificial intelligence faces

The same algorithm can learn
to walk in wildly different ways.

COMPUTER SCIENCE

published data on potential drug targets?  reproducibility crisis

B M] Florian Prinz, Thomas Schlange & Khusru Asadullah =

BMJ 2014.348:g3725 doi: 10.1138bm).g3725 (Published 13 June 2014)

Evidence based medicine: a movement in crisis?

Trisha Greenhalgh and colleagues argue that, although evidence based medicine has had many

benefits, it has also had some negative unintended consequences. They offer a preliminary agenda

for the movement's renaissance, refocusing on providing useable evidence that can be combined
2 with context and professional expertise so that individual patients get optimal treatment

— %

Unpublished code and sensitivity to training conditions
make many claims hard to verify

Power failure: why small sample
size undermines the reliability of

neuroscience

Katherine S. Button'?, John P A. loannidis®, Claire Mokrysz', Brian A. Nosek®,
Jonathan Flint®>, Emma S. J. Robinson® and Marcus R. Munafa'




Ccauses

A Lack of transparency

A Poor reporting of methods

A Lack of sharing of data/code

A Lack of reproduction/replication studies

A Publication bias towards reporting of
positive results

A Questionable research practices




Threats to reproducible science

Publish and/or Generate and
conduct next experiment specify hypothesis

Publication bias Failure to control for bias

Design study
Low statistical power

Interpret results
P-hacking

Analyse data and Conduct study and
test hypothesis collect data
P-hacking Poor quality control
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Funders are taking note

2020 European Commission Scoping Report* recommended iy

dedicatedfunding lines, testing and scaling ointerventions, REProducibility of

capacity-building, alignment ofpolicies scientific results
sligithe EU

2022 EC Harizon Europe call for Research and Innovation ki |
00i EAAOO 1 Increasingthe®dpradudbilityof
scientific resultso

b 3 projectsfunded for total ~6m Euros from EC and
UKRI

@siris T|ER iRISE L

.o, g * European Commission, Directorate-General for Research and Innovation, Baker, L.,
Cristea, |., Errington, T., et al., Reproducibility of scientific results in the EU : scoping report,
T E R Lusoli, W. (editor), Publications Office, 2020, https://data.europa.eu/doi/10.2777/341654
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Strategic priorities: The TIER2 approach

ﬁ‘qvo Research Ideas and Outcomes 8: e98457 @
/ dol ?
RV -

Grant Proposal

TIER2: enhancing Trust, Integrity and Efficiency in

Research through next-level Reproducibility

T

Ross-Hellauer T et al. (2022) TIER2: enhancing Trust, Integrity and
Efficiency in Research through next-level Reproducibility. Research
Ideas and Outcomes 8: €98457.


https://doi.org/10.3897/rio.8.e98457

5 key principles

1. Reproducibility is an opportunity, not a crisis;

2. Epistemic diversity (variation across modes of knowledge
production and socio-technical contexts) must be centred,

3. Evidence must be systematised for informed policy across
contexts;

4. Action must be targeted holistically to boost capacity at all
levels.

5. Emphasize inclusion to minimize unintended consequences
and maximize equitable transition

TIER



The solution: How will TIERZ2 increase reproducibility?

> < TIERZ2 Partners

-I Create conceptual frameworks for assessing the state of

o1 . ipe . Know-Center GmbH 1 Project Coordinator
reproducibility across scientific domains and contexts

Athena Research Center

o ] ] Biomedical Research Center Fleming
Co-create reproducibility-related tools and interventions

FTan for different disciplinary contexts.
Build capacity to tackle reproducibility issues by linking
and empowering individuals and networks.

Co-create a policy roadmap on relevant priorities for
X improvement of future reproducibility and science
integrity.

Stichting VUmc Amsterdam

Aarhus University

Pensoft Publishers

Gesis Leibniz Institute for Social Sciences
OpenAIRE

Charité - Universitatsmedizin Berlin

EPD®PCQ O O

University of Oxford




TIER2 methodological steps

Co-creation - Strategic Alignment

NETWORK & EMPOWER | Training - Skills - Reproducibility Hub

COMCEFTUALISE DESIGN IMPLEMENT ASSESS RECOMMEND &
Future studies to Develop & pilot Implement pilot REFLECT

Conceptual prioritise design toals for cssessrmient Co-create future

framework for slements framework roadmaop &

episternic diversity - Ressarchers policy recs

QCross COses :_n::l-creuti-::l n of - Publishers Synthesise findings

Scope the - Filats - - Funders to evaluats Refiect on

evidencs oains & TIERZ radical

_ Develop to enable & savings repro-

Inventory assessment micnitor Ducitif

tools and framewaork repro- pl:g-!:’riclztgs

practices ducibility d

Social Sciences - Life Sciences - Computer Science/Al

Publishers - Funders




1. Frame reproducibility as a
reformation, not a crisis



Research In crisis?

IS THERE A REPRODUCIBILITY CRISIS?

7% 52%
Don't know Yes, a significant crisls

No, there Is no
crisis

1,576

researchers
survayed

38%
Yes, a slight
crisss

DA

Baker, M. 1,500 scientists lift the lid on
reproducibility. Nature 533, 452i454 (2016).
https://doi.org/10.1038/533452a
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Frequency of Crisis Narrative in Web of Science Records
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~ other/non classifiable [l endorses crisis [l questions crisis

Fanelli D. Is science really facing a reproducibility crisis, and do we
need it to? Proc Natl Acad Sci USA. 2018;115(11):2628i 2631.
pmid:29531051
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20221 Less so?

European Commission, Directorate-General for Research and Innovation. 2022. Assessing the
reproducibility of research results in EU Framework Programmes for Research final report.
. @D https://data.europa.eu/doi/10.2777/186782
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