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My points

• The concepts of “reproducibility” and “replication” are more 
ambiguous than we seem to imply through common sense 
understandings

• Research within scientometrics are to some degree very different 
from comparable fields that seem to have “reproducibility” problems

• But we do see some of the same practices in our field that have been 
identified as contributing to “reproducibility” problems

• Some changes in practice would help
• But most important, more openness and incentives for such is 

required, and here my emphasis is on “thick” methodological  
descriptions, assumptions and choices



Some beliefs about replication 
and reproducibility



Fits with logic and common sense about science

• “Science demands replication”

• If the description of some natural phenomenon fits the facts, then of 
course it will always occur again under the appropriate circumstances

• If something is “true”, then it’s always “true”

• The “truth” that science came to understand over the last few 
centuries did indeed follow from studies of repeatable observations 
and replicable experiments



… and some beliefs about 
the nature of science



• That science is perpetually sceptical and doesn’t form a belief until 
the evidence demands it

• That the scientific method ensures that science gets it right the first 
time because theories are accepted only after the evidence has 
shown them to be right

• That science is self-correcting because it changes its mind whenever 
the evidence demands it 
(this is incompatible with the first two points: self-correction is only 
needed if science doesn’t get things right the first time)

• That “peer review” safeguards the objectivity and quality of science

To some degree these are mistaken and they 
influence the way we perceive “reproducibility” 



Some important nuances



What is genuinely reproducible?

Inanimate objects Animate objects

Not-too-complicated 
systems with not-
too-many interacting 
variables

Complex systems with 
many interacting 
variables

Invariance

Intentional
Feedbacks
Situational

Natural sciences
Life, medical, social and 
behavioural sciences

Exact replication feasible 
through control, strong 
theory and prediction

Reproducibility judged on a 
statistical basis



Perceptions of the reproducibility crisis

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)



Diagnosis: Mainly a problem in life, medical 
social and behavioural science!?
• Lack of strong theories to predict outcomes
• Lack of “truth” 
• Lack of strong designs for control

• Reliance on inferential statistics (mainly frequentist)
• Publication demand for “new” findings
• …

“Intrinsic”

“Extrinsic”

Not much we can do about the “intrinsic” factors,
but we can do a lot about the “extrinsic” causes



All kinds of quantitative 
research?



“truth” is 
parametrized 
and beyond data

Exploratory

Explanatory
Falsificationist

Confirmatory

Descriptive
Dimensionality 
reduction
Ordering

“weak theory testing” 
[significance tests]

“strong theory testing” 
[specific predictions]

No prescription
No “ground 
truth”, not 
beyond data

Disprove H0 = 0

Corroborate H1 by 
numerically predict 
outcome to be 
between a and b, the 
shorter the interval 
the stronger the 
prediction

Replicate or reproduce means that some kind of “truth” is needed



Explanatory/confirmatory research is what is 
causing the fuzz
• To much research is framed as “explanatory/confirmatory” when it is 

in fact exploratory
• The business of “confirming” weak, but also often rather obscure 

theories
• Negligence of “noise” coming from measurement issues
• An overreliance on p < 0.05 for “confirmation”, too many “positive” 

findings
• The p < 0.05 rule has been considered to be a safeguard against 

noise chasing and thus a guarantor of replicability
So an artificial “truth” is established and assumed and 
subsequently disproved statically



But an important issue is 
often overlooked



Choices in data processing and analysis that 
are contingent on data
• Statistical significance is a lot less meaningful than is traditionally 

assumed for many reasons, but two very important ones, the former 
also has consequence for exploratory studies are

• Abundant researcher “degrees of freedom” and “forking paths”which
assure researchers a high probability of finding impressive p-values, 
even if all effects were zero and data were pure noise 

• And if not documented makes any “reproducible” attempt hopeless



Same data, different results

Silberzahn, R., & Uhlmann, E. L. (2015). Many 
hands make tight work. Nature, 526, 189-191. 

Boyack, K., Glänzel, W., Gläser, J., Havemann, F., Scharnhorst, A., 
Thijs, B., . . . Waltmann, L. (2017). Topic identification challenge. 
Scientometrics, 111(2), 1223-1224

Explanatory/confirmatory
- “research-degrees-of-freedom”

- “Garden of forking paths”

Exploratory/ordering
- “researcher-degrees-of-freedom”



So what about 
scientometrics?



Some characteristics
• Definitely complex systems
• Much more “exploratory”, but still with some explicit or implicit claims of 

describing “reality” (naïve realism)
• “Explanatory” scientometric research is not theory-driven, its instrumental 

or descriptive
• obviously, reliance on statistical significance is an issue here

• The challenges – as I see it – is the “anything goes” approach
• Too many unwarranted choices and researcher-degrees-of freedom
• Problem if we: extrapolate our findings, 2) do not make our findings 

contingent, 3) if we do not provide sufficient information so that others can 
“reproduce”, 4) if we do not argue for our choices, 5) if we do not make 
assumptions clear, 6) if we neglect robustness and comparisons …



Thank you for your attention
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