


„Always good to start 
with a joke“

Meike Steinhilber
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I. The Crisis

“Why, you may ask, am I discussing these 
social psychology studies in a chemistry 
education editorial? The answer lies in the fact 
that many of the methods used in these studies 
are also found in papers published in this 
Journal.”



21.11.2019 – Meike Steinhilber – Replication Crisis in Psychology 12

I. The Crisis

“[…] Scientific findings were confirmed in only 6 (11%) 
cases. Even knowing the limitations of preclinical 
research, this was a shocking result.” 
(53 studies have been tried to replicate)

“A team at Bayer HealthCare in Germany last 
year reported that only about 25% of published 
preclinical studies could be validated to the 
point at which projects could continue.”
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Replication Crisis – Why focus on 
Psychology?

▪ My own subject is 
psychology

▪ Crisis is mostly discussed in 
the field of psychology
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Emergence and Development of the Crisis

▪ 2005 
➢ Beginning of the crisis in general

▪ 2011
➢ Beginning of the crisis in psychology

▪ 2018
➢ “Psychology´s Renaissance”
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[1,2]

http://blogs.icemd.com/blog-gestion-de-crisis-de-reputacion-online-llevada-a-la-practica/10-lecciones-que-hemos-aprendido-sobre-gestion-de-crisis-de-reputacion-online/


John Ioannidis, PLoS Medicine

“Why Most Published Research Findings Are False”

“[A] research finding is less likely to be true when the studies

conducted in a field are smaller; when effect sizes are smaller;

when there is a greater number and lesser preselection of

tested relationships; where there is greater flexibility in

designs, definitions, outcomes, and analytical modes; when

there is greater financial and other interest and prejudice;

and when more teams are involved in a scientific field in

chase of statistical significance.”
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Beginning of the Crisis in 2005



Beginning of the Crisis in Psychology in 2011

▪ The case of Daryl Bem

▪ The case of Diederik Stapel

▪ Paper “False-Positive Psychology” (Simmons et al. 2011)

▪ Brian Nosek
➢ Developed the online platform “Open Science Framework”

➢ Organized a large replication study
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The Case of Daryl Bem
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[1]

▪ The Journal of Personality and Social Psychology 
published a paper by Daryl Bem
➢ with a transparently outlandish claim, that people can be 

influenced by an unforeseeable future event

➢ Bem found that participants were better able to recall words 
that they were later randomly assigned to rehearse

➢ Obviously, a replication was not possible ;-)

https://www.psiram.com/de/index.php/Datei:Medium2.jpg


The Case of Diederik Stapel
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[1]

▪ Former professor in social psychology in the Netherlands

▪ He was one of the most prominent researchers in social 
psychology

▪ Confessed to decades of data fabrication
➢Co-workers got suspicious, because they never saw 

any test persons in the labs

https://www.google.com/search?q=Diederik+Stapel&client=firefox-b-d&sxsrf=ACYBGNSqiID9pKz5zpMkwbiFsPostLGRRA:1573324489418&source=lnms&tbm=isch&sa=X&ved=0ahUKEwjwo7u64t3lAhUiIMUKHTHtAxQQ_AUIEigC&biw=1877&bih=907#imgrc=odteyiRE7TU3YM:
https://www.google.com/search?client=firefox-b-d&biw=1877&bih=907&tbm=isch&sxsrf=ACYBGNRDDB_x_5fsn4NPERPFt2v-JZ1Apw:1573324751389&sa=1&ei=zwfHXd-sF8LKwAL58KOwAg&q=fraud&oq=fraud&gs_l=img.3..0l10.5976.6646..6897...0.0..0.73.312.5......0....1..gws-wiz-img.......35i39j0i67j0i131.vMaxQUUAb8c&ved=0ahUKEwif0LC3493lAhVCJVAKHXn4CCYQ4dUDCAY&uact=5#imgdii=C02YjuUxtrjBSM:&imgrc=Mku09WMybmCK7M:


Paper “False-Positive Psychology”
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▪ The case of Daryl Ben

”How Bad Can It Be?”



▪ Researchers degrees of freedom

▪ Flexibility in choosing
➢ among dependent variables

➢ sample size

• stop of data collection

• outlier analysis

➢ covariates

➢ and reporting subsets of experimental conditions

➢ …

”How Bad Can It Be?”
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Published Abstract & Reality
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Brian Nosek

▪ Developed an online platform
➢Open Science Framework (OSF)

➢released in 2012

➢allowed researchers to more transparently record, share and 
report their work

▪ Organized replication study (Open Sci. Collab., 2012, 2015)
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https://osf.io/


Replication Study (Open Sci. Collab., 2015)

▪ 270 contributors

▪ 100 studies were attempted to replicate
➢ random selection from 3 high profiled journals from 2008

➢ experimental & correlational studies

▪ Obtaining original material, if available

▪ Increased power of the original design

▪ Internal review
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Replication Study (Open Sci. Collab., 2015)

▪ Replication effects were half the magnitude of original 
effects
➢substantial decline

▪ 97%  of original studies had statistically significant results
➢but only 36 % of the replications had statistically significant 

results

▪ 47% of original effect sizes were in the 95% confidence 
interval of the replication effect size

▪ “If no bias in original results is assumed, combining original 
and replication results left 68% with statistically significant 
effects.”

➢ Are at least 1/3 of results in psychology false alarms?
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Quick Overview

▪ The case of Daryl Bem

▪ The case of Diederik Stapel
➢a rotten apple spoils the bunch

▪ Paper “False-Positive Psychology”
➢manipulation of results is easier, than 

many would have thought

▪ Replication Study (Open Sci. Collab., 2015)
➢symptoms of actual systematic 

problems

21.11.2019 – Meike Steinhilber – Replication Crisis in Psychology

I. The Crisis

28

[1]

Level 
of 
Proof



„The rule of research:
It’s always more complex than 
we had thought beforehand.“

Meike Steinhilber



“In contrast to the prevalent sentiment, we will argue that the 
claim of a replicability crisis is greatly exaggerated and that 
the hope that such a crisis (if it ever existed) could be solved 
by increasing the number of exact replications is misplaced.”
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[5]

“Indeed, the data are consistent with the opposite 
conclusion, namely, that the reproducibility of 

psychological science is quite high.”

[6]



Structure

I. The Crisis

II. Is there really a Crisis?

III. Consequences & Changes
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II. Is there really a 
Crisis?

(1) Illusion of an exact replication

(2) Critique on the replication study (Open Sci. Collab., 2015)

(3) What is the actual problem, if not replication?
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Illusion of an exact Replication

▪ Forms of replication studies
➢ exact replication

➢ conceptual replication

▪ Exact replication
➢ = Repetition of an experimental procedure to a degree as 

exact as possible.

➢ Change of test persons & researcher team

▪ Conceptual replication
➢ = Re-test the same theoretical idea or hypothesis repeatedly

➢but use different populations, different ways of manipulating 
variables, different ways of measuring variables, or using 
different study designs
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[5, 6, 7]

https://cdn.newsapi.com.au/image/v1/6c550c251a6fa4a15acc5a3890081b6e


Illusion of an exact Replication

▪ Conceptual replication
➢ positive result: good generalizability -> stable effect

➢ negative result: low generalizability -> sensitive effect

▪ Exact replication
➢ positive result: effect does exist

➢negative result: ?

➢ Was the replication really exact?

➢ Every deviation from the original study (except 
changes of test persons & investigators) could explain 
the negative result
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[5, 6]

https://cdn.newsapi.com.au/image/v1/6c550c251a6fa4a15acc5a3890081b6e


Problems of an Exact Replication (1)

▪ Time
➢Changes of measurement

• Flynn-Effect

➢Changes in the effect of stimulus material

• Researchers tried to induce fear in participants (1953)  by 
telling them that improper care of their teeth might result 
in “cancer, paralysis or other secondary diseases”

➢Today it might arouse disbelief rather than fear

➢ Effect itself could change or diminish over time

• People can change e.g. change of stereotypes, Flynn-
effect
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Problems of an Exact Replication (2)

▪ Culture
➢ Cultural differences, subcultures or changes in culture

▪ Power
➢ Is 80 percent sufficient?

▪ Single replication study
➢ What does a single study over another single study tell us?

▪ Regression to the mean
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Regression to the Mean

▪ Statistical phenomenon, that occurs 
whenever extreme values were 
measured. 
➢If they are measured again it is highly 

likely that the observed values are now 
closer to the mean of the population.

➢ examples 

• Blood pressure, sports

• Placebo groups

➢Study results -> first study vs 
replication study
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Bland, J. M., & Altman, D. G. (1994). Regression 
towards the mean. BMJ: British Medical Journal, 
308(6942), 1499.

Barnett, A. G., Van Der Pols, J. C., & Dobson, A. J. 
(2004). Regression to the mean: what it is and how 
to deal with it. International journal of epidemiology, 
34(1), 215-220.

https://www.google.com/search?q=regression+to+the+mean&client=firefox-b-d&sxsrf=ACYBGNS_tykZYK914ue2DQeb2D1li9-7GQ:1573413750132&source=lnms&tbm=isch&sa=X&ved=0ahUKEwig5qT9ruDlAhVD2aQKHYRUAyEQ_AUIESgB&biw=942&bih=916#imgdii=9fIUbF44jcQzYM:&imgrc=_EoxbMT7nDWU6M:


Critique on the Replication Study (Open Sci. Collab., 2015)
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“We show that this article contains three
statistical errors and provides no support for such a 
conclusion. Indeed, the data are consistent with the 
opposite conclusion, namely, that the reproducibility 
of psychological science is quite high.”

Citations of original study: 3672
Citations of Comment:          369



Critique on the Replication Study (Open Sci. Collab., 2015)

▪ Many of OSC’s replication studies drew their samples 
from different populations than the original studies did
➢An original study that measured American’s attitudes toward 

African-Americans was replicated with Italians, who do not 
share the same stereotypes

➢ These infidelities are potential sources of random 
error that the OSC’s benchmark did not consider

▪ “In contrast, MLP [Many Labs Project] attempted to 
replicate each of its studies 35 or 36 times and then 
pooled the data. MLP’s much more powerful method 
produced a much more heartening result: 

➢A full 85% of the original studies were successfully 
replicated.”
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Summary: Critique on the Replication Study
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[6]

“We applaud efforts to improve psychological science, many of 
which have been careful, responsible, and effective […], and we 
appreciate the effort that went into producing OSC [Open Science 
Collaboration]. But metascience is not exempt from the rules of 
science. OSC used a benchmark that did not take into account the 
multiple sources of error in their data, used a relatively low-
powered design that demonstrably underestimates the true rate 
of replication, and permitted considerable infidelities that almost 
certainly biased their replication studies toward failure.
As a result, OSC seriously underestimated the reproducibility of 
psychological science.”



Why the crisis was needed
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“Meta-analysis can provide the solution to 
these problems if the problems of publication 
bias and questionable research practices are 
successfully addressed. The real problem is not a 
lack of replication; it is the distortion of our 
research literatures caused by publication bias 
and questionable research practices.”

https://a2dsolutions.co.uk/wp-content/uploads/2018/09/iceberg-trouble-ahead.jpg


Summary of Problem Areas in Scientific 
Literature

▪ False-Positive Errors
➢Flexibility (degrees of freedom) in data analysis facilitates p-Hacking 

and HARKing

▪ File-Drawer Problem

▪ Publication Bias

▪ Errors in use of selection, usage and interpretation of 
statistical methods
➢ optional stopping, p-values, …

▪ Power

▪ Replications

▪ Fraud

▪ …
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▪ “Publish or Perish”
➢ the scientific system in general

▪ Other interests than exploring the truth
➢ Interests of pharmaceutical companies, agribusiness, arms 

companies, …

▪ Human failures

▪ …

Why does this happen?
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Danger Opportunity

Crisis



III. Consequences & 
Changes

(1) Solutions

(2) Future Directions
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Solutions

▪ Open Science
➢ Free access to the article (Open Access Journals)

➢But also to the data, the R-script, the materials, etc.

▪ Meta-Analysis

▪ More replication projects

▪ Change of the culture
➢ less pressure to publish and more focus on quality

▪ Change of statistical methods

▪ Pre-Registration

III. Consequences & Changes
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Change of Statistical Methods

▪ Discussion of p-values
➢ Bayesian vs frequentist statistic

➢ Never report p-values without effect sizes

▪ A priori power analysis
➢ These changes would not decrease the 

motivation behind the p-hacking!

➢ The culture of publish or perish is probably one 
of the deepest roots of the crisis.

➢ The pressure to publish hast to be reduced in 
combination with an increase in the quality 
and the standards.

III. Consequences & Changes
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Pre-Registration & Registered Reports

▪ Pre-Registration
➢ Registration of the hypothesis before analyzing the data

➢ No peer review & no guarantee to get published

▪ Registered Reports

➢After the 1. peer review high quality protocols get 
provisionally accepted for publication if the authors follow 
through with the registered methodology.

III. Consequences & Changes

21.11.2019 – Meike Steinhilber – Replication Crisis in Psychology 51

[9]

https://cos.io/rr/


Registered Reports

"Because the study is accepted in advance, the incentives for 
authors change from producing the most beautiful story to 
the most accurate one.“ 

(Chris Chambers, Professor at Cardiff University)

III. Consequences & Changes
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[9]

https://cos.io/rr/


Registered Reports

▪ Decreases
➢the “need to get good results”

➢ reduces or even diminishes therefore the motivation 
behind p-hacking, HARKing, etc.

➢Publication Bias

➢File-Drawer-Problem

➢Problems of low power

▪ Increases
➢quality (two steps of peer review)

▪ Saves money (critique takes place before the data 
collection not afterwards)

III. Consequences & Changes
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https://cos.io/rr/
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▪ Crisis must be understood, discussed and resolved 
across disciplines

▪ New ideas & solutions must be transferred to the 
standard

➢ Registered Reports

➢ The idea of open science should become the standard

➢ Scientific knowledge should be made 
available to all researchers worldwide

▪ Research should incorporate more feedback loops to 
help detect errors in the system more quickly

▪ Communication

➢ More interdisciplinary communication to identify 
similar problems and adopt solutions faster

➢ The communication of research results should be 
better guided, that even persons without technical 
expertise have access and can understand the 
contents and their meaning correctly.

54

III. Consequences & Changes

Future Directions

https://www.google.com/search?client=firefox-b-d&biw=937&bih=906&tbm=isch&sxsrf=ACYBGNSjOt-YiHoDc4XGQ_w-9nxWLYK5hg%3A1573984385361&sa=1&ei=gRjRXeDbFdGlkwXZy4aADA&q=future+world&oq=future+world&gs_l=img.3..0l10.15500.17083..17490...0.0..0.191.478.5j1......0....1..gws-wiz-img.......0i67.OFF4MP_ECu0&ved=0ahUKEwigoK_h_PDlAhXR0qQKHdmlAcAQ4dUDCAY&uact=5#imgrc=P8nn4wVWHXvBBM:


“Never Waste a Good 
Crisis”

Daniel J. Drucker
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