










“You’ve told me everything NOT to do, 
but how will I know what to do?”

-Anonymous Roger Peng student





“Data analysis is hard, and part of 
the problem is that few people 
can explain how to do it. It’s not 
that there aren’t any people doing 
data analysis on a regular basis. 
It’s that the people who are really 
good at it have yet to enlighten us 
about the thought process that 
goes on in their heads.”





“The demand for this “right” brain thinking is increasing and 
in era of increased automation, the need for the “art” of data 
science will be the increasing cry of business.”



https://r4ds.had.co.nz/explore-intro.html

































You re-run the analysis and get different results.
Someone else can’t repeat the analysis.
You can’t re-run the analysis on different data.
An external library you’re using is updated, and you can’t recreate the results.
You change code but don’t re-run downstream code, so the results aren’t consistently updated.
You change code but don’t re-execute it, so the results are out of date.
You update your analysis and can’t compare it to previous results.
You can’t point to code changes that resulted in a different analysis results.
A second analyst can’t understand your code.
Can you re-use logic in different parts of the analysis?
You change the logic used in analysis, but only in some places where it’s implemented.
Your code is not performing as expected, but you don’t notice.
Your data becomes corrupted, but you don’t notice.
You use a new dataset that renders your statistical methods invalid, but you don’t notice.
You make a mistake in your code.
You use inefficient code.
A second analyst wants to contribute code to the analysis, but can’t do so.
Two analysts want to combine code but cannot.
You aren’t able to track and communicate known next steps in your analysis.
Your collaborators can only make requests in email or meetings, and they aren’t incorporated into the project.



“An engineer who thinks they’re 
going to be reprimanded is 
disincentivized to give the 
details necessary to get an 
understanding of the 
mechanism, pathology and 
operation of the failure.”

– John Allspaw







“the purpose of this paper is to established 
the opinions for developing the technical 
artifact, rather than developing the 
narrative of an analysis.”







Software is the invisible writing that whispers the stories of 
possibility to our hardware. You are the storyteller.

Grady Booch
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https://multithreaded.stitchfix.com/blog/2017/12/13/latentsize/
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One thing that is clear is that sketches enable designers to 
handle different levels of abstraction simultaneously… 
Clearly this is something important in the design process. 
We see that designers think about the overall concept and 
at the same time think about detailed aspects of the 
implementation of that concept.

Nigel Cross





Design ability is, in fact, one of the three fundamental 
dimensions of human intelligence. Design, science, and art 
form an ‘and’ not an ‘or’ relationship to create the incredible 
human cognitive ability.”

Nigel Cross









the capacity to understand or feel what another 
person is experiencing from within their frame of 
reference, i.e., the capacity to place oneself in 
another's position.
















