Checking Robustness
In 4 Steps

Sounds like Newton/Nowton
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Today.

Assessing and improving robustness of psychological
science in 4 steps (while using minimal resources).



Robustness.

Studying the
Effect of X on Y

We found an effect

ofXonY 1 Robustness = “Can | trust this result?”
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Assessing robustness through
replication?

Studying the
Effect of X on Y

Studying the
Effect of Xon Y:
A Repllcatlon

We found an effect i
of XonY.

We dld not f|nd an
- effectof Xon Y.

@MicheleNuijten



Focus on reproducibility first.

Replicability

A study is successfully replicated if the same/a
similar result is found in a|new sample.

Reproducibility

A study is successfully reproduced if independent
reanalysis of the joriginal data, using the same
analytic approach, leads to the same results.
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~ We found an effect
p<.05.
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Ity IS a prerequisite

Ity. B
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Reanalyze following
reported procedures




Studying the
Effectof Xon Y

~ We found an effect
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Reproducibility is a prerequisite
for replication.

e |f aresultis not reproducible, it
has no clear bearing on theory or
practice

* Anirreproducible number is
effectively meaningless

You don’t need replication to
find out whether this finding
is robust. It’s not.



Today.

Assessing and improving robustness of psychological
science in 4 steps (while using minimal resources).



The 4-Step Robustness Check

1. Check the internal consistency of the statistical
results

2. Reanalyze the data using the original analytical
strategy

3. Check if the result is robust to alternative
analytical choices

4. Perform a replication study in a new sample



Today.

Assessing and improving robustness of psychological
science in 4 steps (while using minimal resources).



1. Check the internal consistency
of the statistical results.
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Studying the

Effect of X on Y

W f d i
of XonY: F(l 122)
=0.03,p< 01

= Statistical sanity check
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1. Check the internal consistency
of the statistical results.

Also as expected, when priming condi-
tion was crossed with age group and time of memory prediction,
interaction effects emerged for both the photo recall predic-
tions,| F(1, 122) = 0.03, p < .01 and the learned recall predic-
tions, F(1, 135)=3.75, p < .06.




1. Check the internal consistency
of the statistical results.

16,000+ Psychology papers

statch=ck =
R package

Epskamp & Nuijten, 2014

Percentage
[ =] ("] L
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1. Check the internal consistency
of the statistical results.

When ab#c¢ — ¢". Published errors in the reports
of single-mediator models

R package EEEREEET
Algorithmic id~ discrepancies between

The GRIM Test: %O

Results in Psychy
Micholas J. L. Brown, James A. J. Heathers

First Published October 18, 2016 | Research Article M) Check for updates
https:/fdoi.org/10.1177/1948550616673876

Chnique Detects Numerous Anomalies in the Reporting of
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2. Reanalyze the data using the
original analytical strategy.

Studying the
Effectof XonY

TR SR R
Wit desoasaca wotce
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2. Reanalyze the data using the
original analytical strategy.
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Reanalyze following

reported procedures

A

p>.057?

PR—

) |

Data in psychology often
not available

Unusable data or analytical
procedure unclear

Results not reproducible
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3. Check if the result is robust to

alternative analytical choices.

Test two-tailed instead
of one-tailed

Remove one seemingly
arbitrary covariate

#p>

““““

Reanalyze following
reported procedures

.05

.05

@MicheleNuijten

Include the outlier that
was removed

A 4

p <

.05

\ 4

Exclude the last
observation

p >

v

p >

.05

.05
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3. Check if the result is robust to
alternative analytical choices.

False-Positive Psychology: Undisclosed Flexibility in Data Collection and
Analysis Allows Presenting Anything as Significant
Joseph P. Simmons, Leif D. Nelson, Uri Simo

First Published October 17, 2011 | Researc
https://doi.org/10.1177/0956797611417632

Psychological Science

Measuring the Prevalence of Questionable © The Auhorts) 2012
. . ° Reprints and permission:
Research Practices With Incentives for sagepub.comvjoumalsPermissions.nar

DOL 10.1177/09567976114309;

Truth Telling

Leslie K.john', George Loewenstein?, and Dr

'"Marketing Unit, Harvard Business School; *Department of Social
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4. Perform a replication study in a
new sample.

‘/1. Check the internal consistency of the statistical
results

/2. Reanalyze the data using the original analytical

strategy
\/3. Check if the result is robust to alternative
analytical choices

4. Perform a replication study in a new sample

Failed replication more likely to have bearing on the effect



Today.

Assessing and improving robustness of psychological
science in 4 steps (while using minimal resources).



Improving robustness.

1. Check the internal consistency of your own
statistical results

e Use statch=ck and related tools for self-checks /
in the peer review process

e
SJ[a J(C h= C k Psychological

SCIENCE Journal of

Experimental
Social Psychology

eck on the web

............................................

http://statcheck.io
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Improving robustness.

2. Facilitate reanalyis of the data

Share data

Share well-documented data

e Share analysis scripts

“In-house” code review (co-authors = co-pilots)

* Code review during peer review

* Fully reproducible dynamic manuscripts (R Markdown,
Code Ocean, Docker, etc.)

EFFORT
([



Improving robustness.

3. Report whether your result is robust to alternative
analytical choices

e 21-word solution

These 21 words in a Methods section can say if succinctly:

“We report how we determined our sample size, all data exclusions (if

any) , all manipulations, and all measures in the study.’

@MicheleNuijten
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Improving robustness.

3. Check and report whether your result is robust to

alternative analytical choices

* Journals could require
sensitivity analyses

* Multiverse analysis

gggggg

@MicheleNuijten

/,ﬂ of one-tailed

Test two-tailed instead

Reanalyze following the
reported procedures

. “.J Include the outlier that
N, | wasremove d

AN
“{ Exclude the last

observation

— p>.05

———+ p>.05

p<.05

— p>.05

- p>.05

N e T T

Studying the
Effectof XonY




Improving robustness.

4. Facilitate replication in a new sample

Fiona Fidler ™
@fidlerfm

Tim Errington wins most depressing slide of
#metascience2019 so far

—— Write detailed methods
e W sections/appendices and
share materials &
protocols!

0 of 197 experiments (0%)

11:28 p.m. - 5 sep. 2019 - Twitter for iPhone

@MicheleNuijten
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Discussion.

Assessing and improving robustness of psychological
science in 4 steps (while using minimal resources).

* If you’re interested in the robustness of a specific study

e Context matters: an inconsistency in the 3rd decimal
doesn’t automatically mean you shouldn’t replicate

* Regardless of the logic of the 4-step robustness check:

All published research should always be reproducible!



Meta-Science Symposium
November 22 2019, Tilburg University, The Netherlands

e Keynotes of
* John loannidis

* Ana Marusic
e Sarah de Rijcke

* Parallel sessions focused on meta-scientific questions

* Questions? metaresearch@tilburguniversity.edu
Or go to Olmo van den Akker or Jelte Wicherts

Sneak preview: July 2020, Tilbur Univérsity, 2-3 day meta-
science conference. Details will follow!

@MicheleNuijten
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Thank youl!

A 4-step robustness check to assess
and improve psychological science.

1. Check the internal consistency of
the statistical results

2. Reanalyze the data using the
original analytical strategy

3. Checkif the result is robust to
alternative analytical choices

4. Perform a replication study in a
new sample

@MicheleNuijten
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