
Practical Skills for 
Navigating the Crisis
Detecting low credibility research and doing high credibility research 

Noah Jones

1/13/2021

MAS.S73



Nine circles of scientific hell

Neuroskeptic et al. 2012

Spectrum of  impact to 
scientific career
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Factors leading to replication failures
Fraud

File-drawering failed studies

Innocent Errors

Insufficient power

P-hacking
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Meta Data: Open Science Foundation
http://osf.io

http://.osf.io/
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Meta Data: Open Science Foundation
Integrations



Retractions: Retraction Watch
http://www.retractionwatch.com

30K Retractions in Database

http://www.retractionwatch.com/
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Replications:
Forrt

Data Replicada

Multi-Lab Groups



Commentary: PubPeer
http://Pubpeer.com

http://pubpeer.com/
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Commentary: Curate Science
http://curatescience.org

http://curatescience.org/
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Fraudulent and inconsistent Data
Numerical Tests

GRIM Test

Image Manipulation

Adobe Bridge and ImageJ

Stat checking

Statcheck.io
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Preregistration
Separates Hypothesis Generating 
(Exploratory Research)

Hypothesis-testing (Confirmatory Research)



What is a preregistration
Research plan

Time-stamped

Immutable or read-only

Created before the study

Submitted to public registry



Benefits of Preregistration
Can protect against natural biases and selective reporting

Great tool for communicating work with others

More robust planning

Helpful reminder of what you plan



What does it contain
Study Plan

Hypothesis

Data collection procedures

Manipulated and measured variables

Analysis Plan

Statistical model

Inference criteria



Examples of preregistration
https://osf.io/h9k8n/

https://osf.io/h9k8n/


OSF Preregistration Templates
https://osf.io/zab38/wiki/home/

https://osf.io/zab38/wiki/home/


Problems with preregistration

How to Crack Pre-registration: Toward Transparent and Open Science  (Yamada et al. 
2018)

Yamada argues to deal with these challenges we should have journals for 
experimental or confirmatory research and theoretical or exploratory research

https://www.frontiersin.org/articles/10.3389/fpsyg.2018.01831/full


Registered Reports
A stronger preregistration



Resources
https://aspredicted.org/

https://osf.io/prereg/

https://www.cos.io/blog/preregistration-plan-not-prison

https://cos.io/prereg

https://www.cos.io/initiatives/registered-reports (Database of journals accepting registered reports)

Transparent and Reproducible Social Science Research: How to Do Open Science 
(Christensen et al.)

https://aspredicted.org/
https://osf.io/prereg/
https://www.cos.io/blog/preregistration-plan-not-prison
https://cos.io/prereg
https://www.cos.io/initiatives/registered-reports
https://www.ucpress.edu/book/9780520296954/transparent-and-reproducible-social-science-research
https://www.ucpress.edu/book/9780520296954/transparent-and-reproducible-social-science-research


Power Analysis:
Possible conclusions from a test

Citation of 
material: OSF
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Possible conclusions from a test
Power



What is Power
Probability to reject the null hypothesis (H0  ) is False given that it is False

80% Power means have an 80% chance of getting significant result when effect is true

Based on effect size, sample size and alpha level



Why is Power important?: Problems 
with Low Power

Increased likelihood of false negative

Inflated effect size when significance is there

Lower positive predictive value (true positives)



False Negatives

The lower the power of your study, the more likely you’ll find a false negative

E.X not finding an average differences in height between men and women



Inflated Effect Size
Samples drawn from population given effect size is distributed around true effect size

Power of studies does not affect distribution mean, but the shape and areas of 
significance in distribution



Distribution Shape



Significant Effect Sizes



Inflated Effect Sizes
As studies become more underpowered, only tails of distribution will reach statistical 
significance

Leads to extreme inflation as power decreases



Inflated Effect Sizes
We can overestimate the 
effectiveness of our 
treatments

It is difficult to properly power 
future studies based on past 
research (true power of a 
study using effect size from 
previous is likely lower than 
power analysis would suggest)



Positive Predictive Value
Probability that a positive result represents a true positive

Effect is real in the population





Intro to Power Analysis
Specify alpha level and power level

Usually set it to 0.05 and power to 0.80
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Intro to Power Analysis
Specify alpha level and power level

Usually set it to 0.05 and power to 0.80

Get mean test scores between two groups

Compute expected effect size (Cohen’s D or R)

Get N Values of two samples

Get standard deviations of scores

Means of scores



Power Calculators
G-Power

R Statsmodels

Python Statsmodels



Computing the Sample Size for T test



Computing the Power for T Test



Samples vs. Power for different effect 
sizes



G-Power
Universität Düsseldorf



Other resources
Preregistration and power analysis:

Best Practices for Transparent Social Science

https://github.com/garretchristensen/BestPracticesManual/blob/master/Manual.pdf
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P-Curve: A Key to the File Drawer”
Focus on the distribution 
of p-values < .05

Look at “evidential value” 
of “form of” p-hacking

Empirical simulation

Simonsohn, Nelson and Simmons (2014)
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Tests are more likely to be published when they are statistically significant
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P-Curve: A Key to the File Drawer
Tests are more likely to be published when they are statistically significant

P-curve can test for presence or lack of evidential value but not prove that the theory 
is supported

Uses only p-values < .05



Distribution of P-values under “no 
effect” (d=0)

-> Uniform Distribution

Distribution of P-values with 
an effect (d>0) -> Right-
skewed distribution
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Distribution of P-values under “no 
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-> Uniform Distribution
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What happens with p-hacking
P curve where they applied 
an early stopping rule (p-
hacking)



P-curve of a psychology journal with 
suspected p-hacking



Answers questions
A) Does the p-value look like one where 
there is an effect or there is no effect? 
(right-skew)

Compute termed ‘pp value’ with null

Use Fisher’s method on pp values

B) Is there enough power to detect an 
effect from this literature?

Compute ‘pp value’ with 33% power

Use Fisher’s method on pp values

C) ‘Half curve’ formulation with p < .025



How to conduct a p-curve analysis for 
homework
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P-curve app



P-curve guidelines

https://www.p-curve.com/guide.pdf

https://www.p-curve.com/guide.pdf


P-curve guidelines





P-curve guidelines
To check heterogeneity in your 
estimate, use R package 
dmetar.pcurve*

https://dmetar.protectlab.org/refe
rence/pcurve.html

https://dmetar.protectlab.org/reference/pcurve.html


P-curve guidelines
Step 4: Report all output on paper



Problems with P-curve
Heterogeneity of effect sizes

Can’t use with tests of discrete data (using Chi Square test, F test)

Interpreting the average power and effect size of the estimate is problematic
Average Power: A Cautionary Note (McShane et al.)

Disclosure of studies is very important
Negative Effect of a Contractive Pose Is Not Evidence for the Positive Effect of an 
Expansive Pose: Commentary on Cuddy, Schultz, and Fosse (2018)

Categorical sin of P values (professor priming research)
Professor Priming discussion

https://journals.sagepub.com/doi/pdf/10.1177/2515245920902370
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3198470
https://twitter.com/Research_Tim/status/968074008427204609?s=20


Problems with P-Curve
Gelman take from blog:

“McShane et al. and Simonsohn et al. that these methods should be thought of as 
methods of demonstrating how bad the selection bias can be in a literature, under 
best-case assumptions, rather than as a method of estimating underlying effect sizes.

Thus, I can see how the observed distribution of p-values can be helpful to look at, if 
for no other reason than to reveal problems with naive interpretations of published p-
values”



Problems with P-curve
Gelman take from blog:

“ general view that all these tools are most useful as a sort of rhetorical approach to show how bad things 
can be, even in the best-case scenario.

I get concerned, though, if people take these methods too literally. Consider the classic file-drawer-effect 
paper by Rosenthal, which I assume was written to demonstrate how serious this selection problem can be, 
but is sometimes twisted around to give the opposite meaning (by doing the calculation of how many 
papers would need to have been discarded to be consistent with a particular pattern of published results, 
and then claiming that since no such massive “file drawer” exists, the published claims should be accepted). 
I wouldn’t want researchers to take p-curve, or the Hedges approach, as evidence that a literature of 
uncontrolled p-values is approximately just fine.

As is often the case, I find myself more convinced by the demonstration of bias than by the attempted bias 
correction. In that sense, I see the Hedges procedure, or p-curve, or p-uniform, as being comparable to Type 
M and Type S errors (Gelman and Tuerlinckx, 2000) as a way of quantifying some effects of selection bias in 
statistical inference, but the desired solution is to go back to the original, unselected, data. All these 
methods can be useful in giving us a sense of the scale of bias arising in idealized situations.

“



Other meta-analytic estimates to 
supplement when seeing right-skew
Z-curve

https://zcurve.shinyapps.io/zcurve19/

Selection procedure (Hedges-G)

Funnel Plot (Trim and Fill Method)

For a comprehensive review of publication bias, highly recommend:

Doing Meta Analysis in R (Harrer et al.)

https://bookdown.org/MathiasHarrer/Doing_Meta_Analysis_in_R/pub-bias.html

https://zcurve.shinyapps.io/zcurve19/
https://bookdown.org/MathiasHarrer/Doing_Meta_Analysis_in_R/pub-bias.html


Summary
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Summary
Multiple methods have emerged to deal with these problems but they still have 
limitations

Registered reports and their increased acceptance along with well powered research 
designs based on curated findings (replicated) may be good path forward now



Homework assignment discussion



Questions?


