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What are the 
goals of science?



What’s the 
goal of 
science?

Describe a phenomenon – What 
is it?

Explain a phenomenon – Why 
does it happen?

Prediction – What things lead to 
it happening?

Application – How can we 
manipulate this thing?



Generate & 
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PUP Effect
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Reproducibility 
vs. Replicability

• Taking all materials from a study 
and coming to the same 
conclusions

Reproducibility:

• The process of applying the same 
methodology with a different 
sample and research group

Replicability: 



Reproducibility vs. Replicability



Reproducibility vs. Replicability



What 
happens if 
it doesn’t 

work?



Article Discussion



100 Replication Studies
Adequately Powered

Original Studies:
Mean Effect: 0.403
% with p<.05: 97%

Replication Studies:
Mean Effect: 0.197
% with p<.05: 47%







Questionable 
Research 
Practices

Selective reporting of dependent variables

Deciding whether to collect more data after looking 
to see whether the results will be significant

Failing to disclose experimental conditions

In a paper reporting selectively studies that worked

Reporting an unexpected finding as having been 
predicted from the start

Falsifying Data



Scientific Process & QRP’s



Garden of Forking Paths



John, L. K., Loewenstein, G., & Prelec, D. (2012). Measuring the prevalence of questionable research practices with incentives for truth telling. Psychological science, 23(5), 524-532.





Go to Link

http://shinyapps.org/apps/p-hacker/
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What is “Open Science”?



Open Science



Open Science





What can I do?



Department

Lab

Individual



Open Science

• Preregistration

• Open Data

• Open Materials



• Study Information

•Design Plan

• Sampling Plan

•Variables

•Analysis Plan

•Other



• AsPredicted registration:

•
1. Have any data been collected for this study already? (optional)

 -    Yes, at least some data have been collected for this study already

 -    No, no data have been collected for this study yet

• 2.  What's the main question being asked or hypothesis being tested in this study? (optional)

• 3.  Describe the key dependent variable(s) specifying how they will be measured. (optional)

• 4.  How many and which conditions will participants be assigned to? (optional)

• 5.  Specify exactly which analyses you will conduct to examine the main question/hypothesis. (optional)

• 6.  Any secondary analyses? (optional)

• 7.  How many observations will be collected or what will determine the sample size? No need to justify decision, but be precise 
about exactly how the number will be determined. (optional)

• 8.  Anything else you would like to pre-register? (e.g., data exclusions, variables collected for exploratory purposes, unusual 
analyses planned?) (optional)

• https://osf.io/zab38/wiki/home/



Main Goal = Reproducibility

Past you is your worst collaborator



Registered Reports



Registered Reports

• Current Number of Participating Journals: Over 300!

Affective Science

Assessment

Behavioral Neuroscience

British Journal of 
Clinical Psychology

Cognition and Emotion

Journal of Research in Personality

Psychological Science



Registered Reports
Generate & 
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Registered Reports



Registered Reports



Lab Policies

• Lab policies as to how data is handled 
• Stopping rules
• Data collection procedures Data storage
• Documentation of own decisions (keeping track of 

everything)
• Open Code

https://osf.io/ede88/?_ga=2.209275221.638497578.1574307338-996436438.1574307338


Department 
Policies

Dissertations as Registered Reports

Consideration in hiring decisions (quality over 
quantity)

Training

• Statistical Methodology

• Data management 

• Open Science Practices

Universal rules and procedures for how these 
things are done and documented (the Bus factor)



Consequence 
of practicing 
open science

Potential Drawbacks:

• Slower to start projects

• Possibility of sunk time

• Less Publications

Positives

• Thoughtful methods

• Prepared when asked for materials from 
editors or colleagues

• Forces having clear hypotheses

• Projects go smoothly

• Paper is already done



Non-significant finding… 
Now what?

• If did registered report, it is 
still getting published 





If we have time…



Chronotypal Timing: 
Failure or Phoenix?



Chronotype & Puberty

Conley, C. S., & Rudolph, K. D. (2009). The emerging sex difference in adolescent depression: Interacting 
contributions of puberty and peer stress. Development and psychopathology, 21(2), 593-620.

Roenneberg, T., Kuehnle, T., Juda, M., Kantermann, T., Allebrandt, K., Gordijn, M., & Merrow, M. 
(2007). Epidemiology of the human circadian clock. Sleep medicine reviews, 11(6), 429-438.



Step 1 - 
Preregister



Step 2 – 
Analyses & 

Writeup 

• Asked to provide more detail

• Decided to reproduce results 



Publish
Open 

Science
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