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WHY SCIENCE IS CHANGING: THE 
CONFIDENCE/REPLICATION CRISIS



LET’S SUPPOSE YOU FELL ASLEEP IN 2011 AND 
OPEN YOUR EYES TODAY...



Open access publication: 
your library doesn’t need
to subscribe the journal!

Data and analysis 
scripts are available: 
you can re-run stats!

The hypothesis was 
publicly stated *before* 

collecting the data

Multilab: the joint effort of 
a research community 67 
research units, more than

100 authors!

Digital materials
available: you can re-
run the experiment

in 1 click!

Replication: not
a novel finding!

*The presumed preference
of infants for high-pitched & 
sweet speech over standard 
speech





2011: “Ordinary operations on the data enable to 
get significant results: always ”

3839 citations (Scopus) 
for a method paper!



massimo.grassi@unipd.it



massimo.grassi@unipd.it



How big is/was the iceberg? Nobody 
knows! Definitely, we now know how 
to do things better



THE ENDOGENOUS & EXOGENOUS ORIGIN OF 
THE CRISIS



Why it went so bad?

• The crisis was the result of two interacting processes [here 
described in series]:

– Endogenous origins: problems due to the behaviour of the 
researcher

– Exogenous origins: problems due to the environment where the 
researcher is working



Researcher-driven problems

• Questionable Research Practices (QRP):

– p-hacking & HARKing

• Several malpractices [such as]:

– Lack of transparency

– Statistical issues

– Assumptions never tested (eg replicability)



p-hacking

• p-hacking: look actively for a significant, positive result
• Examples:

– Add/remove one or more data points
– Add/remove one or more dependent variables
– Add/remove one or more independent variables
– Perform multiple analysis on the same data
– …
– Until “IT’S SIGNIFICANT!”

• Because degrees of freedom are many, the chances to observe a significant 
result increase, but this result it’s likely to be a Type I error*

*if you throw a dice multiple times, you’ll eventually score “6”



HARKing

• Hypothesizing After the Results 
are Known [write your 
hypothesis after you have seen 
your results]

• Fanelli (2010): “About 90% of 
published papers show results 
that are coherent with the 
hypothesis reported in the 
paper*”

*If this success rate was realistic, we should ask
why we do empirical research altogether!



Other malpractices

• Lack of transparency:
– studies came with no supporting materials: difficult to check the 

quality of papers

• Statistical issues:
– Small N & low power (modal N=15, Balàzs et al. 2018)

– Probabilistic results interpreted as true or false

• Assumptions never tested:
– “psychology is replicable!” (but psychologists were not running direct 

replications to test it)



Environment-driven problems*

• Publication bias:

– ie: journals were publishing mainly positive results

• Recruiting & funding system

– Publication is the currency of academia: publish or perish!

*In reality, there is not such a thing as ”the 
environment”: scientists have a active role in this 
when they act as “editors”, “reviewers”, “member 
of evaluation panel”, “head of department/uni”



Recap: why old science was failing?

START!

Run study

QRPs & 
malpractices

Results

Journal

Scientist and  
Institution

Deliberately or 
undeliberately, 
it doesn’t make 
difference

Likely unveridical

Journal acted like a 
“positive results” 
pass filter. But 
results were often 
false positive

REWARD! The 
publication 
increased  the 
prestige of the 
scientist and its 
institution

This system may 
be good for the 

individual (eg s/he 
gets a good job) 

but not for science

Let’s begin!



Open Science

• In the last decade, several scientists worked with one goal in 
mind: improve quality and replicability of science

• In many cases, scientists acted by increasing the transparency 
of science. For this reason this movement falls within the large 
label “Open Science”



RESPONSES TO THE ENDOGENOUS PROBLEMS

Are things changing?



QRPs & HARKing -> Preregistration

• You state your hypothesis and analysis plan before collecting 
the data

– Pro: increases awareness on QRPs

– Con: easy to deviate from the plan



QRPs & HARKing -> Registered reports

• You discuss the study with reviewers and collect data after 
they say “GO!”

– Pro: All

– Con: None (except for publishers that may inflate journals with null 
findings)



Lack of transparency -> open data & materials

• Sharing data is becoming an ordinary practice, mandatory in 
many journals

– However, journals often do not double check if data are available nor 
whether they are actually usable

• In addition, we are now asked to share (sometimes):

– analysis script (eg, R-script)

– scripts and digital materials that enabled to conduct the study



Statistical issues [small N] -> multilab*

*the topics investigated by multilab
often emerge from a discussion within
the relevant community



Statistical issues [bad stat interpretation] ->
effect size and & Bayes stats

• Journals now encourage to discuss the results in terms of 
effect size and drop the usual “it is significant/it’s not 
significant” binary descriptions

– However, in many cases effect sizes are reported but not discussed

• Bayesian stats force to drop binary description of results

IMO: contemporary research groups need to include/hire a 
highly trained 'data analyst'



Statistical issues [bad method in general] ->
internal methodological boards to filter out bad 

research at the source
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Lack of replications -> replications now exist!



But replications revealed
a lack of “replication culture”

• We often “take it personally” and we still don’t know what 
“replication” means!





NB: replications may cost incredible efforts!

Original study

• Fischer et al. (2003)
– 15 participants

Replication study

• Colling et al. (2020)
– 17 labs & 1105 participants



NB: and it is difficult to 
debunk a myth-result!



RESPONSES THE EXOGENOUS PROBLEMS

Are things changing?



Journals: Open Access & publication bias

• In 2010 we switched from the traditional publishing scheme to 
OA publishing scheme

• The switch from traditional journals to OA has reduced the 
publication bias: OA journals often stress method over results



Traditional publication:
stress on findings

Important findings only



OA publication:
stress on method

Emphasis on method



Some journals now explicitly accept null results



Some journals have dropped the 
accept/reject decision



OA = equality?

«People that print OA come 
from richer countries!»

Authors pay for brand in the 
same way we do for fashion



May we abandon scientific publishing altogether?



Research and researcher’s assessment -> things are 
changing

unipd is among the 49 Italian academic
institutions that signed the agreement



OPEN ISSUES



Open issues (IMO): we are publishing too much
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Publication-N doubles every 10 years



We are publishing too much: The COVID example

*psychology only!



THE SCIENCE OF THE FUTURE



The possible “science of the future”

START!

Run study

QRPs & 
malpractices

Results

Journal

Scientist and  
Institution

Likely veridical!

Assessment of 
researcher and 
research institution 
is based on quality

This system is 
good for the 

individual (eg s/he 
gets a good) AND 

for science

You begin the study only if 
you have the “GO” signal by 
the methodological review 
board. The idea of the study 
emerged from the joint effort 
of several groups of a given 
science community that will 
all participate in the data 
collection. It’s a multilab.

Only registered 
reports are 
publishedNo more scientific 

publishers. Scientists 
publish in their own 
autonomous 
repositories



www.itrn.org
Join us!

(we are also among the signatories of 
the COARA agreement)

http://www.itrn.org/



