Open Science Practices



Pre-registration




Re
Re

olication and

oroducibility

 Compressed trainee timelines
and researcher status

* Pressure for good results over

process

* Why this is bad for science
* Negative result reporting
e Data dredging
* HARKing and story spinning
* Low incentive for replication

studies

lvoen

b

EXERCISES)/

el

,‘;‘uu"‘ I ;.'l"."-' ’ 3
HIM('H![ ¥



THE LONG SHOT THE TOSS-UP THE GOOD BET
19-to-1 odds against 1-to-1 odds 9-to-1 odds in favour
I < sspoucec [ ]
no real effect
£ 50% 50% 90% 10%
5% chance
of real effect \
\ \ \
\ \
\ \\ \
P=0.05 P=0.01 P=0.05 P=0.01 P=0.05 P=0.01
/
, / /
11%
chance of ,/ / /
/ /
real effect / .

(IS8R i
1, =

899% chance of 30%
no real effect

70%

71% 29% 89%

11%

96% 4%

99%



Why Preregister?

* We are good at fooling
ourselves

* Increase the quality of your
science

* If you care about credit, claim
your ideas in advance

 Committing to an analysis plan
will probably make you more
efficient

COGNITIVE FALLACIES IN RESEARCH

HYPOTHESIS TEXAS ASYMMETRIC JUST-S0
MYOPIA SHARPSHOOTER ATTENTION STORYTELLING
Collecting evidence ~ Seizing on Rigorously Finding stories
to support a random patterns checking after the fact
hypothesis, not in the data and unexpected to rationalize
looking for evidence mistaking them results, but whatever the
 against it, and for interesting giving expected results turn
ignoring other findings. ones a free pass. ' out to be.
explanations.

DEBIASING TECHNIQUES

‘ DEVIL'S ) PRE- TEAM OF BLIND DATA

ADVOCACY - COMMITMENT RIVALS ANALYSIS
Explicitly consider  Publicly declare a Invite your Analyse data that

alternative data collection academic look real but are not
hypotheses — then  and analysis plan adversaries to exactly what you

collected — and
then lift the blind.

collaborate with
‘you on a study.

test them out
head-to-head.

before starting
the study.




What about exploration?

* Yes, science is unpredictable

* Pre-registration doesn’t
discourage exploratory analysis

* Unexpected finding?
e Claim, re-register, replicate

* Measured approach to
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How to Preregister
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How to Pre-register

Submit initial manuscript

Journal: First Peer Review
OSF: Stored onﬂjblic Database

Introduction
Methods
Power Analysis
Previously Collected Pilot
Data
If possible, analysis code

Journal: In-principle acceptance

Stage 2 Manuscript and Peer Review

Results
Discussion
Completed Dataset




Make your dataset better

e Balance information and
efficiency with Bayes Factor e T ——
Design Analysis App e

* Determine optimal stopping il LA
given E

 What evidence strength | can
expect from this research dESign Distribution of Default Bayes Factors (DGP: ES = 0.5)
* What rates of misleading
evidence | can expect given my ] o =22 2
tolerance for significance 2
o
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Make your dataset better

BLINDING STRATEGIES

Technique examples  Perturbation

Noising Add a random number (from an

8=y +n;or appropriate statistical distribution) to

8,=B+ny data points or model parameters.

Biasing Obscure differences in experimental

8=y +b conditions by adding a hidden value that
is biased in a particular direction.

Cell scrambling Shuffle labels for experimental

8,=Ya conditions, so that it is unclear which set
of results matches which conditions.

Item scrambling Randomly relabel each data point to

8,=Yua de-identify experimental conditions.

Potential application

Testing which of several prevention
messages is most effective in
reducing smoking.

Estimating whether the costs of
a controversial safety regulation
exceed its benefits.

Testing a prediction that hard-copy
books are better comprehended
than audiobooks.

Analysing group differences that
might be easy to recognize even
with noise and bias (for example,
effects of neighbourhood and
school on crime victimization).

Various combinations  Row scrambling: keep pairs of variables together to preserve correlation.
Variable blinding: swap labels of various variables.

¥; is the ith observation in the jth condition (‘cell’) of the study; B, is the kth parameter of a model; 8; is y; or B, after blinding;
n; is random error, b; is a bias term, and # denotes a randomly swapped subscript.



Promoting these practices locally provides inertia!



Once the study is done- share your science



How open science helps researchers succeed

Agricultural Studies -
Physics/astronomy -
Medicine -

Computer Science -
Sociology/Social Sciences -
Psychology -

Political Science -

Management -

@ e ® Applied science
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® Physical science
® Social science

Discipline

Mathematics -
Health -
Engineering -
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Education -
Business - ® o
Communications Studies - o] :
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How open science helps researchers succeed

Mentioned by

B 97 news outlets

" | 59 blogs

12289 tweeters

.1 10 weibo users

I 164 Facebook pages
B 3 Wikipedia pages
" 77 Google+ users
. 1 research highlight platform
| 1Q&A thread

"] 3 video uploaders
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Medium and the Message
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Publish in the journal of
YOUR CHOICE

OpenAccess

Deposit your accepted
manuscript for free in an
open access repository

No fees or charges apply.

Publish in the journal of
YOUR CHOICE

OpenAccess

Pay a fee to make your article freely
available on the publisher’s website
immediately upon publication

An article processing charge applies.

Publish in a reputable
open access journal of
YOUR CHOICE OpenAccess

Your published article will be
free to read (and reuse)
immediately upon publication.

An article processing charge usually applies.




Resources O GitHub Nz
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What’s missing to make this

standard?

* New Canadian policy

* “requires federally funded peer-
reviewed journal publications to be
made freely available within 12
months of publication...”

* Tri-council: openness of federal
science activities

* open science isn’t explicitly
rewarded
* Role of graduate education?

Funding agencies? Research
groups?

ACCESS
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Commitment 14: Increase openness of federal
science activities (open science)

-

Commitment 13: Increase the

=)

Commitment 15: Stimulate
innovation through Canada’s

availability and usability of
geospatial data

Open Data Exchange (ODX)



Summary

* Good open science practices
* Increase quality and validity of your work
» Allow for greater visibility (important for early investigators!)
* Forces good organization practices
* Protects against cognitive biases



