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Last couple weeks: Working with data in 
the tidyverse

filter(), select(), arrange(),
mutate(), group_by(), 
summarize(), slice(),
distinct()

ggplot()

Artwork by @allison_horst



Why are these tools useful for 
psychologists?

One reason: Reproducibility!
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The single experiment

(Patil,	Peng,	&	Leek,	2019)
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The tidyverse is a powerful and 
consistent ecosystem for analyzing, 
exploring, and presenting data.

Tidy data

ggplot

You, an R coder

R markdown, using dplyr verbs



These tools also help make the analyses of 
your experiment reproducible
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REPRODUCE = Get same result 
from same dataset.

(Patil,	Peng,	&	Leek,	2019)

REPRODUCE = “...a second researcher 
might use the same raw data [and] 
implement the same statistical analysis 
in an attempt to yield the same 
results.... Reproducibility is a minimum 
necessary condition for a finding to be 
believable and informative.”  – NSF 
Report. 



Reproducibility

• You should be able to hand 
your data to someone else 
and they should be able to 
reproduce your analyses.

• You should be able to 
reproduce the same analysis 
you produced last week 
again.

[Image	source]
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What makes an analysis irreproducible?

Either by later-you or another analyst.

• Original data is lost/not accessible
• Outdated/unavailable software
• Point and click software – hard to save 

steps
• Have data but don’t know what 

variables correspond to
• Ambiguous verbal description of the 

analysis.



• Understand exactly 
how someone 
analyzed their data
• Catch honest errors 

or differences in 
interpretation
• Catch fraud 

Why is reproducibility important?

[Source]

Frank	(2016)



https://www.youtube.com/watch?v=1rFWeTryiW4&feature=youtu.be

Movement to make experimental materials 
available to others

• Experimental data
• Experimental code
• Stimuli

“Open Science”



How reproducible is psychological 
research?



Data availability for papers in Science and 
Nature, 2000-2019

(Tedersoo,	et	al.	2021)



Data not typically available from published 
papers in psychology
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A mandatory open data policy was introduced at the 
journal Cognition on 1st March, 2015: 

“All empirical papers must archive their data upon 
acceptance in order to be published unless the authors 
provide a compelling reason why they cannot.” 

“The data must be in a form that allows all reported 
statistical analyses to be reproduced while retaining the 
confidentiality of individual participants. This entails 
that the data are formatted and documented in a way 
that makes the structure of the data set readily 
apparent.” 

Journals are creating policies that 
mandate data sharing 



Data availability statement

(Liao & Anderson, 2020)



Do these open data policies help 
reproducibility?



Is data available?



Are target values reproducible?



Assessment of reproducibility in 
psychology from Hardwicke et al. (2018)

• Cognition’s open data policy was highly effective at increasing 
data availability, but fell short of ideal 
• Open data alone is clearly not enough to achieve the benefits 

envisioned by proponents of data sharing 
• Scientists are only human and inherit all the fallibilities that 

come with that -- not surprising that analysis pipelines are 
peppered with errors!
• Adopt strategies to reduce chance of errors that inevitably arise 

in computational work.



Reproducibility Solutions



Next Time: Reproducible Workflows

Data organization
Version Control
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