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Science 1.0
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Science 1.0: The classical research approach

» Closed research workflow with insider information:
Planning

Data collection

Data analysis

Publication

v

vV vy

— 1 stage review process

COLLECT &
ANALYZE
DATA

DEVELOP
IDEA

WRITE
REPORT

fPeer Review

PUBLISH
REPORT

[adapted from osf.io/rr/]
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The scientific workflow and where it can fail

Publication bias & lack of . ~ .
Publish Specify Lack of replication

data sharing N t hypoth
~929% positive & ~70% failure experimen yPOINeses | ;1000 papers

Fanelli (2010); Wicherts et al. (2006)

Makel et al. (2012)

HARKing
~50-90% prevalence

John et al. (2012); Kerr (1998)

Interpret Design
data study
P-hacking Low statistical power
~50-100% prevalence ~50% chance to detect
ohn et al. (2012) medium effects
Analyze Collect Cohen (1962 Seime

data ~ data

[cos.io/rr]
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Science 2.0
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Science 2.0: Open (Notebook) Science

» Continuous publication at all stages of scientific work:
@ Planning (pre-registered)
O Data collection (crowdsourcing/citizen science)
9 Data analysis (Open Software, Open Notebooks)
8 Publication (Open Access)
— Transparancy

DEVELOP COLLECT & WRITE PUBLISH
IDEA ANALYZE

T REPORT REPORT

Stage 1 Stage 2
Peer Review Peer Review

— Registered Reports at osf.io/rr/

In one sentence:
Make your lab book pUblICly available! (Eg at labfolder.mpdl.mpg.de)
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Open Science in a (bigger) picture

@ OIS
NeuroVault &5 S
o ]u[ ubiquit)‘( press V|VO
. -
i B otero
Dataverse Publish @

% Search and
NBtWOl‘lf‘K ReEed Discover

X Write R MENDELEY

Report Develop

Interpret

Findings CEECUEN - DMPToo!
Study

Acquire

Materials EVERNOTE

o, G0 g Dropbox & Google Drive

rzld ALY
& OneDrive ""e sgrf}gg X OpenSesame

Open Science Framework [osf . i0]
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> SCIENCE 2.0

An example of fully applied Open Science

‘ Lab Notebook

Project Wiki

Molecule Database

H H
I§I§
i

david1597

gI

cdsouthan

OPEN SOURCE MALARIA

Looking for New Medicines

e Catch us on the Daily Show?
DAILYSHOW oo hoe tosoe more bout the Breaking Good
T TREVOR NOAH

project, as featured on the Daily Show

The Op: tying
principles, everything is open and anyone can contribute.

ing malaria. Gui pen source

@ Activity ' Join the Team 3» Meet Us

Photochemical possibilities

2Feb2018at 1842 = 5 Commens

in applying this
The

‘catalyst used: htps:/iwwew sigmaaldrich.com/catalog/produ
Read More

[OpenSourceMalaria.org]
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Pros and cons of pre-registration
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Pros of pre-registration (I/11)

v

Widely used for clinical trials (Good Clinical Practice) due to

» Ethical reasons and
» Conservation of resources

Source of inspiration and information (e.g. concepts, methods)
Enhancement of reproducibility, statistical power, and credibility

v

v

v

Less p-hacking, HARKing, and publication bias
Publish ~ Specify

experiment whotheses

Analyze Collect
a data

= Improvement of research quality (Good Scientific Practice)
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Pros of pre-registration (lI/1)

» Certification of (experimental/analysis) protocols

» Pre-registration already publishable or afterwards partly
preferentially published (see APS)

» Growing number of participating journals (currently 107)
e.g.: Cortex, Journal of Cognition etc. — check at cos.io/rr

= Improvement of research transparancy (public impression)
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Possible drawbacks, criticism and obstacles

» Might not be suitable for purely empirical approaches

» Investment of time and brain power right at the beginning
(which will be needed some day anyway)

» Risk of ideas getting copied (well, if it's a good one... ;-)

» Possibly problematic if patents are planned as outcome
(first-to-file vs. first-to-invent systems)

» Possible exclusion from peer reviewed publications
» Classical reputation system still relies on publication of results
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Implementation of pre-registration

“07Jun2018 T. Leutritz - Open Notebook Science Max Planck Institute for Human Cognitive and Brain Sciences |



> IMPLEMENTATION OF PRE-REGISTRATION 15/21

Principles of pre-registration

v

Research plan public and transparent (from implementation to
evaluation) before data collection (time stamped and locked)

Still some freedom for experimental implementation
Addition of exploratory analyses and lucky findings
Changes during the evaluation has to be justified

v

v

v

DEVELOP C};’Jﬁ%ﬁs WRITE
IDEA OATA REPORT
Stage 1 Stage 2
Peer Review Peer Review
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Registered Report Workflow (I/11)

Stage 1: Review of Intro, Method,
Proposed Analyses, and Pilot Data

o . Manuscript
ﬁ "
Editorial triage rejected

Author ; -

revisioné Reviewers invited

ision invited € | Manuscript
Revision invited > rejected

In-principle acceptance (IPA)
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Registered Report Workflow (11/11)

In-principle acceptance (IPA)

Study conducted

Author withdraws paper Manuscript
withdrawn

Stage 2: Peer review of Intro,
Methods, Results, and Discussion

Author a \ L
revision Reviewers invited
i i | Manuscript
Revision invited <€ ¢ > anuseri

Full manuscript acceptance and publication
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How to pre-register

v

CBS Imaging Meeting, Mondays 2 p.m., Lecture Hall
Example to go through: osf.io/5z8rx

10 questions manual: osf.io0/93znh

Alternative to OSF: AsPredicted.org

v

v

v
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Summary and Discussion
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> SUMMARY AND DISCUSSION

How can/will we benefit/use?

» Pre-register in order to publish certified research plans
and maybe win a $ 1,000 prize at the

3'0 PREREGISTRATION
0ge Y CHALLENGE

cos.io/prereg
» Help ourselves having a clear (i.e. transparent) research plan
» Get ideas for future studies

» Which study will be prepared next? By whom and when?
(Monocular blindness, ...)

0/21
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> SUMMARY AND DISCUSSION
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