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The Replication Crisis and Open 
Science
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1
p-hacking

false positives

preregistration

transparency

reproducibility



The Goal of Research
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Find truth and make it public



A Common Goal of Researchers
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Find as many exciting effects as possible and publish 
them in a high impact journal where people have to 

buy the article

WHY?!
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Arslan (2018)

Science as a System



Processes Leading to an Inflation of False-Positives
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Schönbrodt et al. (2018)

+ underpowered studies



Experiment: People feel younger after listening to “When I’m
Sixty-Four” by The Beatles instead of “Kalimba”

 Paper demonstrates how easy it is to find and report statistically 
significant evidence for false hypotheses
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Replication Crisis in Psychology
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Reproducibility Project (Open 
Science Collaboration, 2015): 

Only 36% of 97 psychological 

studies were replicable.

Mean replicated effect sizes were 
half the magnitude of the original 
effects.

This was termed Replication 
Crisis.



Replication Crisis Outside Psychology
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Baker, 2016

Freedman et al. (2015): Prevalence of 
irreproducible preclinical research exceeds 50%

Irreproducibility reported by researchers from 
different fields of science

Irreproducibility in preclinical research



What is Open Science?

Open Definition by Open Knowledge International (2019):

(One) Definition of Open Science (de la Fuente, n.d.):
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Knowledge is open if anyone is free to access, use, modify, and 
share it.
Knowledge is open if anyone is free to access, use, modify, and 
share it.

Open Science is about extending the principles of openness to 
the whole research cycle, fostering sharing and collaboration as 
early as possible thus entailing a systemic change to the way 
science and research is done

Open Science is about extending the principles of openness to 
the whole research cycle, fostering sharing and collaboration as 
early as possible thus entailing a systemic change to the way 
science and research is done



Components of Open Science
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Kraker et al. (2011)

Open Access:  Make research results available

Open Data: Publish the raw data

Open Source: Make software available that permits 
anyone to use, change, improve, or derive from 
existing source code

Open Methodology: Share the methodological 
details of the study provided and the tools used for 
data collection and analysis

Accessibility 
and 

Transparency



Preregistration Within the Open Science Framework

Sections:
• Study Information, incl. 

Hypotheses
• Sampling Plan
• Variables
• Design Plan
• Analysis Plan
• Optional: Analysis Script

Center for Open Science (2019)
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Why Preregister?
• Having a plan: Especially in complex studies, preregistrations help 

researchers to orient themselves and to consider difficulties early on

• Transparency: Readers and reviewers can observe which thoughts and 
hypotheses existed at the beginning of a study

• Prevention of the hindsight bias = Confusion of prediction and 
postdiction („I knew it all along“)

• Reduced risk of p-hacking and reduced number of researcher degrees 
of freedom

• Reduction of the publication bias: Null results can have a higher chance 
to be published
– particularly with registered reports = journal accepts an article based 
on the proposal of theory, hypotheses, and design instead of 
(significance of) results
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Myths About Preregistrations
• „After preregistration, others can steal my ideas“

Preregistrations document by whom and when research ideas 
were generated and the researcher can decide when a 
preregistration becomes public (within a certain embargo).

• „Preregistration is a prison for researchers“

Preregistrations do not forbid changes of the research plan during 
an ongoing study (e.g. observation of an additional important 
control variable). It only requires to make such changes 
transparent!

3/1/2019 Doing Open Science 15



Open Science Offers Solutions
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Schönbrodt et al. (2018)

+ Preprints



Good News: The System Changes!

• Transparency guidelines (e.g. Schulz et al. 2010, for randomized
trials; Keil et al., 2014, for psychophysiology)

• Since 2014, Psychological Science established badges for open 
data and materials. In 2015 open data have risen from 3% - 39% 
(Kidwell et al., 2016)

• The Preregistration Challenge (ended 2019; https://cos.io/our-
services/prereg-more-information/)

• High powered many labs replication projects (e.g. Many Labs 2; 
Klein et al., 2018)

• Nelson et al. (2017): The crisis caused the field to improve and 
increase the integrity of our discipline, practices such as 
replications, disclosure, preregistration became more common

 New incentives have been added to the system and a new 
awareness has developed
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OS Badges
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Mellor et al. (2019)

Good News: The System Changes!

Kidwell et al. (2016)



How can I do Open 
Science?
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How can I do Open Science?

• Learn about OS: Follow OS experts 
on twitter, join Facebook groups, 
read blogs, etc

• Preregister your studies

• Make your data, scripts, and 
materials open

• Cooperate with journals that support 
open access

• Publish preprints

• …
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However…
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Arslan (2018)



… it can feel like:

• Learn about OS: Follow OS experts 
on twitter, join facebook groups, 
read blogs, etc

• Preregister your studies
• Make your data and materials 

open
• Cooperate with journals that 

support open access
• Publish preprints
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The System

Arslan (2018)



Team up with your (Open 
Science) friends and change 
the system together!
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How can we do Open Science? 

As a group, we can …

… share knowledge and support
each other

… influence the incentives of
the (local) system

… build larger networks (e.g. for
high-powered many lab 
replication studies)
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Working in a Local Open Science 
Initiative …

3/1/2019 Doing Open Science 25

2

CHANGE!
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… Using the Example of GOSSIP

Göttingen Open Source & Science Initiative of Psychology



The History of GOSSIP

3/1/2019 Working in a Local Open Science Initiative 27

Group

GOSSIP, 2018

M
em

b
er

s

Date

Professors
Post-docs
PHD students
Students
Others

• 2016: Some institute
members decided to
form a group and
support Open Science 
at their work space

• Since then more than
40 members joined and
most departments are
represented



Organizational Structure

Flat hierarchy

Everyone can join

2 meetings per semester (plus meetings in project 
groups)

Communication via e-mail mailing list

Task segregation/ responsibilities, e.g. newsletter team 
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GOSSIP‘s Fields of Commitment
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Research

CommitteesPublicity

Teaching



GOSSIP‘s Commitment

• Workshops about preregistration 
and the use of OS software

• Invitation of OS experts for talks

• Use of the OSF platform for 
knowledge exchange and 
connection with others

• Listing of OS publications on the 
institute’s website
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Research

GOSSIP, 2018

Motivate and support 
researchers in doing open 
science



GOSSIP‘s Commitment
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Teaching

GOSSIP, 2018

• Preregistration and OS badges at 
the experimental practicum 
course (3rd semester Bachelor)

• Courses about the replication 
crisis and OS (Bachelor + Master)

• Support of OS practices and 
preregistration in students’ 
theses

• Cooperation with the student’s 
council

 Teach best practices 
and increase sensitivity for 
non-optimal practices in 
published literature 



GOSSIP‘s Commitment
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Publicity

GOSSIP, 2018

• Website with news and OS 
resources:
www.psych.uni-
goettingen.de/gossip
(German only)

• Newsletter (distributed via 
mailing list, see archive on 
GOSSIP website)

• Presence at OS events, e.g. OS 
run, conferences, etc.

Make OS visible to the 
public and enlarge our 
network

http://www.psych.uni-goettingen.de/gossip


GOSSIP‘s Commitment
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Committees

GOSSIP, 2018

• OS as a criterion in job 
announcements and for 
recruitment

• Seeking funding for OS activities

• Anchoring OS in shared projects 
with other institutions and 
research infrastructures

• Support and initiation of a 
student’s petition for more OS 
at universities

 Build a system that 
rewards OS practices



What helps “opening the door” for OS? 
Recommendations by Tanja M. Gerlach (spokeswoman of GOSSIP)
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When getting involved as department …

Do not be afraid of the overwhelming amount of information!

Usually you do not need to invent everything completely new

When following the improvement of OS practices in the media, it 
can feel as if you can never do it right
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When founding an initiative …

It might take a while to convince others to join

Respect other people’s concerns and the local possibilities (especially 
when trying to convince people in key positions)
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Every little bit helps!
Always remember:
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Resources and References
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Some Resources to Learn About Open 
Science (there are many more!)

• OS framework: https://osf.io/
• Society for the Improvement of Psychological Science: 

http://improvingpsych.org/
• FB group: https://www.facebook.com/groups/psychmap
• Tutorials: http://spsp.org/resources/videos/openscience
• Blog: http://datacolada.org/
• Platform labeling articles regarding OS: http://curatescience.org/
• Preprints: https://psyarxiv.com/
• Twitter: @BrianNosek, @nicebread303, @LorneJCampbell, 

@lakens, ...
• Take online courses and earn badges: 

https://www.fosteropenscience.eu/
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