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Danish Reproducibility Network: Launch Event

Mission
• DKRN is a platform that connects Denmark-based researchers aiming to promote, 

facilitate and educate about open, reproducible and robust research
• Our work will ensure that Denmark remains an integral part of world-leading efforts 

contributing to the dissemination of best research practices and positive culture change 
in academia

Some important questions to consider
• What does open, reproducible and robust research mean … and for whom?
• What does ‘best practices’ mean … and for whom?
• What does a ‘positive culture change in academia’ mean … and for whom?

Is ‘reproducibility’ for all?



My main points

• I am not going to spoil the party!
• Just emphasize that regardless of the good intentions 

• such initiatives are not neutral, they have philosophical foundations
• they tend to become normative and thus likely also ‘suppressive’
• they can lead to epistemic injustice

• More concretely
• Some background for where we are
• Open science, meta-science as social movements
• Conceptual confusions about ‘reproducibility’ and ‘replication’
• Introduce a framework (work-in-progress) that aim to clarify the relevance and 

feasibility of ‘reproducibility’ for different modes of knowledge production



Background



Superconductor LK-99, self-correction at work?



How did they do it?

• Big claim = much interest
• More than 20 ‘replication’ efforts in less than 2 months

• Hallmarks of superconductivity 
• Resistivity = 0
• Meissner effect

• Detective work (conceptually, experimentally)
• The material is not a superconductor, its actual properties are clarified
• Impurities in the material were responsible for sharp drops in its electrical resistivity 

and a display of partial levitation over a magnet, properties similar to those exhibited 
by superconductors

Theory (+ auxiliary assumptions) failure to meet these criteria



That’s how we think of ‘replication’ and self-correction’, 
right?

• Part of the scientific method
• Enabling scientific knowledge accumulation 



But something is apparently ‘wrong’?



The ‘reproducibility crisis’ narrative

Baker, M., & Penny, D. (2016). Is there a 
reproducibility crisis? Nature, 533(7604), 4 52-454.

Open Science Collaboration (2015). Estimating the 
reproducibility of psychological science. Science, 349(6251)

• ‘Unexpectedly’ many studies did not 
replicate in (social) psychology

• Questionable Research Practices were 
seemingly widespread

• Most published findings are false?

Ioannidis, J. P. A. (2005). Why most published 
research findings are false. PLoS Medicine, 2(8), 
696-701. doi:10.1371/journal.pmed.0020124



So something is apparently ‘wrong’, but where?

Biomedical and
 health sciences

Social and 
Behavioural 
sciences 

Physical sciences 
and engineering

Mathematics 
and computer science 

Life sciences

Humanities



Not necessarily a problem related to lack of 
‘experimentation’

“… causal overdetermination of past events by localized
present events explains the practice of historical science, so the 
causal underdetermination of future events by localized 
present events explains the practice of experimental science”



Something to do with the way we produce knowledge? 

Biomedical and
 health sciences

Social and 
Behavioural 
sciences 

Physical sciences 
and engineering

Mathematics 
and computer science 

Life sciences

Humanities What characterizes empirical quantitative 
knowledge production?
• Explanatory, exploratory or classificatory?
• Closed, open systems 
• Interaction and causal density
• Can you run sophisticated experiments with 

reliable controls and run them many times 
over?

• Can you replicate own findings and adjust 
iteratively?

• Do you rely on “weak theories” with poor 
predictive power?

• What is the probability of hypothesis?
• Over-reliance on inferential statistics (mainly 

frequentists)
• Can you posit “true” null hypotheses?
• Can you posit plausible “alternative” 

hypotheses?
• Are “multiple testing”, “data dredging”, 

“optional stopping”, “garden of forking 
paths” challenges?

• Are 2 sigma (5 %) an epistemic threshold??
• …



But this is not new: Pretentions to be ‘scientific’ (NHST) 

Hubbard, R., & Ryan, P. A. (2000). The historical growth of statistical significance testing in 
psychology - and its future prospects. Educational and Psychological Measurement, 60(5), 661-681.



But this is not new: Fallacious knowledge production

1942 19671960



Is science really facing a ‘replication crisis’? Or is it more 
restricted?



Meta-research: Fixing suboptimal and wasteful 
applications of the ‘scientific method’



Is this a problem?

• No
• There are many methodological practices linked to scientific ideals that are fallacious 

and should be improved where relevant
• Yes

• There are many other useful methodological scientific practices that may be (more) 
‘suppressed’ due to ‘science reformers’ strict focus on a scientific method

• There are no ‘best practices’ per se
• The are no scientific method per se

• Wider concerns about epistemic diversity



Social movements



Open Science, meta-science ... turned into activism

Peterson, D., & Panofsky, A. (2023). Metascience as a Scientific Social 
Movement. Minerva, 61(2), 147-174. doi:10.1007/s11024-023-09490-3

• Change practice
• Use incentives
• Provide new norms



Where does open science, metascience … come from?

• Open science can be defined as:
• ‘transparent and accessible knowledge that is shared and developed through 

collaborative networks’ (Vicente-Saez & Martinez-Fuentes, 2018, p. 434).
• It refers to a broad range of practices aimed at detecting scientific fraud and enhancing 

transparency and replicability of research

• Not neutral, such definitions have philosophical foundations and thus come with 
assumptions

• The motive for widespread propagation of open science practices is an honorable one: to 
improve the ‘quality’, ‘rigor’, and ‘credibility’ of science

• The concern is that, although these principles may benefit some ‘post-positivist’ research 
traditons, they may be detrimental to others



Open Science stems from (post)positivism

https://getsyeducated.substack.com/p/what-the-heck-is-post-positivism-20-09-16

• Post-positivism: A research paradigm 
holding that a knowable, tangible, 
and measurable reality exists (i.e., 
naïve or critical realism), knowledge 
claims about this reality can be 
developed objectively, and 
verification/falsification of a priori 
hypotheses is the most prevalent 
methodological choice.

• Constructionism: A scholarly movement 
that holds that reality is the result of 
communicative processes that create a 
sense of shared reality (i.e., it is locally 
co-constructed), emphasizes that 
objectivity is also co-constructed 
through communicative processes, and 
aims to examine taken-for-granted 
realities that might be oppressive or 
dysfunctional through future-forming, 
dialogic, hermeneutical, and dialectical 
research to generate new functional 
realities.



Open Science stems from (post)positivism

• It’s important to distinguish between different ‘paradigms’ and their associated research 
communities

• Undeclared assumptions that are, by definition, self-evident to a community can be seen 
as impositions by other communities that do not share them … also within a paradigm

• A given community will defend as reasonable arguments that logically descend from 
those assumptions against competing communities

• For example, open science principles such as:
• providing a verifiable distinction between hypothesis generation and hypothesis testing
• reducing researcher bias
• increasing reproducibility 

• … can be seen ‘as reasonable arguments that logically descend from’ a post-positivist 
epistemology anchored in notions of the scientific method where experimentation is 
paramount



… but 

Concern:
• Advocating open science also advocates certain 

post-positivist ideals, bolstering its dominance 
and, potentially, distorting and displacing 
different practices or minority research 
paradigms

• The open science movement has the potential to 
stifle epistemological and scientific pluralism and 
reproduce historical scientific hierarchies it 
purports to redress

Bazzoli, A. (2022). Open science and epistemic pluralism: A tale of many 
perils and some opportunities. Industrial and Organizational Psychology, 
15(4), 525-528. doi:10.1017/iop.2022.67



Nudging open science

• Link adherence to open science practices to tenure, promotion or publication can be 
problematic

• Increase the perception that open practices are not only normative, but also valued 
• These ‘nudges’ may encourage the adoption of practices such as preregistration and data 

sharing where such practices are not sensible or feasible
• To be clear, there’s nothing wrong with ‘nudging’ post-positivist researchers to adopt 

open science research practices within relevant research specialties
• The concern is with ‘nudging’ researchers outside to adopt such specific practices



… example from within 

• Incompatibility 
• #1: Disclosure and sharing
• #2: Over-identification with the 

hypothetico-deductive model
• #3: The paradox of replication
• #4: Evolving cultural and professional 

norms



Criticisms from within: No foundations or  ‘best 
practices’?

• What is a successful replication?
• What’s the role of NHST?
• What about inductive, adductive approaches?

Open practices in science have been intuitively 
proposed as a key to solving the issues surrounding 
reproducibility of scientific results. However, a formal 
framework to validate this intuition has been missing 
and is needed for a clear discussion of reproducibility.



To whom could ‘reproducibility’ be 
relevant?



First we need to ask what ‘reproducibility’ actually 
means?

• A: The terms are used with no distinction between them
• B1: ‘Reproducibility’ refers to instances in which the original 

researcher’s data and computer codes are used to 
regenerate the results, while ‘replicability’ refers to 
instances in which a researcher collects new data to arrive at 
the same scientific findings as a previous study

• B2: ‘Reproducibility’ refers to independent researchers 
arriving at the same results using their own data and 
methods, while ‘replicability’ refers to a different team 
arriving at the same results using the original author's 
artifacts

• Barba (2018) three categories of usage for ‘reproducibility’ and ‘replicability’:

Barba LA. arXiv, 1802.03311. 2018. [December 2018]. Terminologies for 
Reproducible Research. https://arxiv​.org/pdf/1802.03311. 

https://arxiv.org/pdf/1802.03311


First we need to ask what ‘reproducibility’ actually 
means?

Goodman, S. N., Fanelli, D., & Ioannidis, J. P. A. (2016). What does 
research reproducibility mean? Science Translational Medicine, 
8(341), 341ps312-341ps312. 

Peels, R., & Bouter, L. (2021). Replication and 
trustworthiness. Accountability in Research, 1-11. 
doi:10.1080/08989621.2021.1963708

• Methods 
• Results 
• Inferential

• ‘reproducibility’, ‘replicability’, ‘repeatability’, … ‘trustworthiness’, ‘robustness’, 
‘generalizability’, … ‘transparency’ 

Reproducibility

• Three kinds of replication: 
• a reproduction 
• a direct replication 
• a conceptual replication 



First we need to ask what 
‘reproducibility’ actually means?

Leonelli, S. (2018). Rethinking Reproducibility as a Criterion for Research Q
uality Including a Sym

posium
 

on M
ary M

organ: Curiosity, Im
agination, and Surprise (Vol. 36B, pp. 129-146): Em

erald Publishing Lim
ited.

• Reproducible in which sense – 
eight categories

• Where kinds of ‘reproducibility’ is 
kinked to types of research?



First we need to ask what ‘reproducibility’ actually 
means?

• No consensus in sight
• More claims at taxonomies will follow
• Confusion will remain

• Overall its has to with actually ‘redoing’ something or ‘enabling the redoing of something’ 
• The importance of ‘redoing something’ is clearly linked to the pivotal element of 

experiment in notions of the scientific method
• Moving beyond ‘experiment’ the idea of ‘redoing’ becomes much more challenging
• The idea of ‘redoing’ is linked to objectivism, realism and (post)positivism



To whom could ‘reproducibility’ be relevant? Pivotal role 
of epistemology

Inspired by: Carter, S. M., & Little, M. (2007). Justifying Knowledge, Justifying 
Method, Taking Action: Epistemologies, Methodologies, and Methods in Qualitative 
Research. Qualitative Health Research, 17(10), 1316-1328. 



To whom could ‘reproducibility’ be relevant?
• Ontology

• E.g., there is truth  there are multiple truths varying by individuals, contexts or contoured by relative 
access to societal power

• Epistemology
• E.g., we can know this truth, or we are limited in our ability to know this truth, but we shall try our 

darnedest  knowledge is co-constructed between researcher and participants and cannot be 
independent?

• Systems of Justification
• What are the established epistemic criteria for the type of research in a study that indicate 

trustworthiness or quality?

• Research Goals
• What is the motivation or goal behind the study?



Example: Epistemic characteristics about the quality or 
trustworthiness (in qualitative settings)

Figure 3 - Note. Reprinted from “Editorial Essay: The Tumult over Transparency: Decoupling Transparency from 
Replication in Establishing Trustworthy Qualitative Research”, by Pratt, M. G., Kaplan, S., & Whittington, R., 2020, 
Administrative Science Quarterly, 65(1), 1–19. https://doi.org/10.1177/0001839219887663



If it is relevant to some degree, how 
feasible is it?

Leonelli, S. (2018). Rethinking Reproducibility as a Criterion for Research Q
uality Including a Sym

posium
 

on M
ary M

organ: Curiosity, Im
agination, and Surprise (Vol. 36B, pp. 129-146): Em

erald Publishing Lim
ited.

• Should we link kind of 
‘reproducibility’ to types of 
research?

• What about ‘epistemology’?

• E.g. qualitative and mixed 
methods can be based on post-
positivist paradigms

• E.g. are clinical trials and 
experiments in HE-particle physics 
similar types of research? 

“In clinical trials aimed to test … drugs ... [t]he degree of controls and 
standardization being implemented is among the most impressive and tightly 
scrutinized within the biomedical realm. 
Experiments conducted in particle accelerators in physics are similarly controlled, 
the focus on one centralized experimental apparatus being particularly helpful in 
establishing a fixed framework within which experiments can be successfully 
repeated ... typically evaluated through recourse to statistical inference, thus 
privileging statistics as a key validating tool for reasoning from evidence

Leonelli, S. (2018). Rethinking Reproducibility as a Criterion for 
Research Quality Including a Symposium on Mary Morgan: Curiosity, 
Imagination, and Surprise (Vol. 36B, pp. 129-146): Emerald Publishing 
Limited.



If it is relevant to some degree, how feasible 
is it?

Relevance Feasibility
Epistemology System of 

Justification
Research Goal Subject of 

Investigation
Research Setup/ 
Resource 
Dependence

Methodological 
Uncertainty

Theoretical 
Uncertainty

Drug Trials Post-
Positivism

Validity; 
reliability;

control

Applied; 
profit; drug 
effectiveness;

matters of fact

Interactive; 
high plasticity;

high historicity;

living kinds

Lab-experiment; 
AB-test; small-N; 
less control, low-
medium resource 
dependence 

High High;
low theoretical 
guidance

Particle 
Physics

Post-
Positivism

Validity; 
reliability;

control

Matters 
of fact;

Nomothetic; 
theory-testing

Indifferent; 
non-living 
kinds; 

low-medium 
plasticity;

low historicity

Lab-experiment; 
predictive test;  
large-N; 
strong control;

high resource 
dependence

Low Low;

high theoretical  
guidance



If it is relevant to some degree, how feasible 
is it?

Relevance Feasibility
Epistemology System of 

Justification
Research Goal Subject of 

Investigation
Research Setup/ 
Resource 
Dependence

Methodological 
Uncertainty

Theoretical 
Uncertainty

Drug Trials Post-
Positivism

Validity; 
reliability;

control

Applied; 
profit; drug 
effectiveness;

matters of fact

Interactive; 
high plasticity;

high historicity;

living kinds

Lab-experiment; 
AB-test; small-N; 
less control, low-
medium resource 
dependence 

High High;
low theoretical 
guidance

Particle 
Physics

Post-
Positivism

Validity; 
reliability;

control

Matters 
of fact;

Nomothetic; 
theory-testing

Indifferent; 
non-living 
kinds; 

low-medium 
plasticity;

low historicity

Lab-experiment; 
predictive test;  
large-N; 
strong control;

high resource 
dependence

Low Low;

high theoretical  
guidance

Redoing less feasible, more noise, more variation, more uncertainty  epistemic evidence restricted



Aim to develop a framework

• Clarify what is wanted irrespective of conceptual preferences
• What should vary?

• Determine degree of relevance in relation to ‘redoing’ and ‘enabling’ based on 
epistemology, systems of practice and goals for a knowledge production mode

• Not relevant, relevant to some degree, highly relevant

• Determine the feasibility in relation to ‘redoing’ and ‘enabling’ based on simple coding of 
subject, research setup and theoretical and methodological uncertainties

• High, medium or low feasibility
• Degree of feasibility  epistemic expectancy



Is ‘reproducibility’ for all? 



Thanks for your attention
jws@ps.au.dk; su@ps.au.dk

Visit: https://tier2-project.eu/

Funded by the European Union.
Views and opinions expressed are those of the author(s) only and do not necessarily reflect those of the European Union or the 
European Commission. 
Neither the EU nor the EC can be held responsible for them.
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