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What is the tidyverse?

 “An opinionated opinionated collection of R  
 packages designed for data science. All packages    
 share an underlying design philosophy, grammar,  
 and data structures.”



Core tidyverse



More



Even more

tidytext (Julia Silge and David Robinson)


skimr (	Elin Waring, Michael Quinn, Amelia 
McNamara, Eduardo Ariño de la Rubia, Hao 
Zhu, Shannon Ellis)

(fun rOpensci connection)

https://juliasilge.github.io/tidytext/
https://ropensci.github.io/skimr/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://juliasilge.github.io/tidytext/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.github.io/skimr/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/
https://ropensci.org/


Tidyverse philosophy/manifesto

"There are four basic principles to a tidy API:


• Reuse existing data structures.


• Compose simple functions with the pipe.


• Embrace functional programming.


• Design for humans." 

https://tidyverse.tidyverse.org/articles/manifesto.html

Pure, 
predictable, 
pipeable

https://tidyverse.tidyverse.org/articles/manifesto.html
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FORTRAN

Developed in the 1950s, still exists today

Wikipedia

https://en.wikipedia.org/wiki/Computer_programming_in_the_punched_card_era#/media/File:FortranCardPROJ039.agr.jpg


S

Written by John Chambers


Originally developed in 1975 as an alternative to FORTRAN for statistical 
computing


“Books”

@rabaath

https://twitter.com/rabaath/status/905476236096372737


Roger Peng’s useR 2018 keynote, 

Teaching R to New Users: From tapply to Tidyverse (video, blogpost)

https://www.youtube.com/watch?v=5033jBHFiHE
https://www.youtube.com/watch?v=5033jBHFiHE
https://simplystatistics.org/2018/07/12/use-r-keynote-2018/


"The ambiguity [of the S language] is real and goes to a key objective: we 
wanted users to be able to begin in an interactive environment, where they 
did not consciously think of themselves as programming. Then as their needs 
became clearer and their sophistication increased, they should be able to 
slide gradually into programming, when the language and system aspects 
would become more important." 

- John Chambers,"Stages in the Evolution of S."  
Quoted in Roger Peng's keynote

https://www.youtube.com/watch?v=5033jBHFiHE?t=06m26s


McNamara, Amelia Ahlers. (2015). 


Bridging the Gap Between Tools for Learning 

and for Doing Statistics.


http://bit.ly/BridgingTheToolGap


or, two arXiv pre-prints:


http://bit.ly/ModernStatComputing


http://bit.ly/StateOfStatCompEd


http://bit.ly/BridgingTheToolGap
http://bit.ly/ModernStatComputing
http://bit.ly/StateOfStatCompEd


http://bit.ly/KeyAttributesPreprint

http://bit.ly/KeyAttributesPreprint


http://bit.ly/KeyAttributesPreprint

http://bit.ly/KeyAttributesPreprint


Bret Victor - Inventing on Principle (video)

https://vimeo.com/36579366


SUMMARY STATISTICS: 
one continuous variable:  
mosaic::mean(~mpg, data=mtcars) 

one categorical variable: 
mosaic::tally(~cyl, data=mtcars) 

two categorical variables: 
mosaic::tally(cyl~am, data=mtcars) 

one continuous, one categorical:  
mosaic::mean(mpg~cyl, data=mtcars) 

SUMMARY STATISTICS:  
 

one continuous variable:  
mean(mtcars$mpg) 

one categorical variable: 
table(mtcars$cyl) 

two categorical variables: 
table(mtcars$cyl, mtcars$am) 

one continuous, one categorical: 
mean(mtcars$mpg[mtcars$cyl==4]) 
mean(mtcars$mpg[mtcars$cyl==6]) 
mean(mtcars$mpg[mtcars$cyl==8]) 

PLOTTING: 
one continuous variable: 

hist(mtcars$disp) 

boxplot(mtcars$disp) 

one categorical variable: 
barplot(table(mtcars$cyl)) 

two continuous variables: 
plot(mtcars$disp, mtcars$mpg) 

two categorical variables: 
mosaicplot(table(mtcars$am, mtcars$cyl)) 

one continuous, one categorical: 
histogram(mtcars$disp[mtcars$cyl==4]) 
histogram(mtcars$disp[mtcars$cyl==6]) 
histogram(mtcars$disp[mtcars$cyl==8]) 

boxplot(mtcars$disp[mtcars$cyl==4]) 
boxplot(mtcars$disp[mtcars$cyl==6]) 
boxplot(mtcars$disp[mtcars$cyl==8])

WRANGLING: 
subsetting: 

mtcars[mtcars$mpg>30, ] 

making a new variable: 
mtcars$efficient[mtcars$mpg>30] <- TRUE 
mtcars$efficient[mtcars$mpg<30] <- FALSE

R Syntax Comparison : : CHEAT SHEET 

RStudio® is a trademark of RStudio, Inc.  •  CC BY Amelia McNamara •  amcnamara@smith.edu  •  @AmeliaMN • science.smith.edu/~amcnamara/  •  Updated: 2018-01

Dollar sign syntax

tilde

Formula syntax Tidyverse syntax
goal(data$x, data$y) goal(y~x|z, data=data, group=w) data %>% goal(x)

PLOTTING: 
one continuous variable: 
lattice::histogram(~disp, data=mtcars) 

lattice::bwplot(~disp, data=mtcars) 

one categorical variable: 
mosaic::bargraph(~cyl, data=mtcars) 

two continuous variables: 
lattice::xyplot(mpg~disp, data=mtcars) 

two categorical variables: 
mosaic::bargraph(~am, data=mtcars, group=cyl) 

one continuous, one categorical: 
lattice::histogram(~disp|cyl, data=mtcars) 

lattice::bwplot(cyl~disp, data=mtcars) 

SUMMARY STATISTICS: 
one continuous variable: 

mtcars %>% dplyr::summarize(mean(mpg)) 

one categorical variable: 
mtcars %>% dplyr::group_by(cyl) %>% 
dplyr::summarize(n()) 

two categorical variables: 
mtcars %>% dplyr::group_by(cyl, am) %>% 
dplyr::summarize(n()) 

one continuous, one categorical: 
mtcars %>%  dplyr::group_by(cyl) %>% 

dplyr::summarize(mean(mpg))

PLOTTING: 
one continuous variable: 
ggplot2::qplot(x=mpg, data=mtcars, geom = "histogram") 

ggplot2::qplot(y=disp, x=1, data=mtcars, geom="boxplot") 

one categorical variable: 
ggplot2::qplot(x=cyl, data=mtcars, geom="bar") 

two continuous variables: 
ggplot2::qplot(x=disp, y=mpg, data=mtcars, geom="point") 

two categorical variables: 
ggplot2::qplot(x=factor(cyl), data=mtcars, geom="bar") + 

facet_grid(.~am) 

one continuous, one categorical: 
ggplot2::qplot(x=disp, data=mtcars, geom = "histogram") + 

facet_grid(.~cyl) 

ggplot2::qplot(y=disp, x=factor(cyl), data=mtcars,  
geom="boxplot") 

WRANGLING: 
subsetting: 
mtcars %>% dplyr::filter(mpg>30) 

making a new variable: 
mtcars <- mtcars %>%  
dplyr::mutate(efficient = if_else(mpg>30,  TRUE, FALSE))

the pipe

The variety of R syntaxes give 
you many ways to “say” the 
same thing

read across the cheatsheet to see how different 
syntaxes approach the same problem

https://www.rstudio.com/resources/cheatsheets/

https://www.rstudio.com/resources/cheatsheets/


Safety





Me @askdrstats

http://bit.ly/WranglingCats

http://bit.ly/WranglingCats










Amelia McNamara, 

"Working with categorical data in R without losing your mind" (video, slides)


https://resources.rstudio.com/rstudio-conf-2019/working-with-categorical-data-in-r-without-losing-your-mind
http://www.amelia.mn/WranglingCats.pdf


Community



R for Data Science Online Learning Community 

(r4ds book, community)

https://r4ds.had.co.nz/
https://www.rfordatasci.com/


SUMMARY STATISTICS: 
one continuous variable:  
mosaic::mean(~mpg, data=mtcars) 

one categorical variable: 
mosaic::tally(~cyl, data=mtcars) 

two categorical variables: 
mosaic::tally(cyl~am, data=mtcars) 

one continuous, one categorical:  
mosaic::mean(mpg~cyl, data=mtcars) 

SUMMARY STATISTICS:  
 

one continuous variable:  
mean(mtcars$mpg) 

one categorical variable: 
table(mtcars$cyl) 

two categorical variables: 
table(mtcars$cyl, mtcars$am) 

one continuous, one categorical: 
mean(mtcars$mpg[mtcars$cyl==4]) 
mean(mtcars$mpg[mtcars$cyl==6]) 
mean(mtcars$mpg[mtcars$cyl==8]) 

PLOTTING: 
one continuous variable: 

hist(mtcars$disp) 

boxplot(mtcars$disp) 

one categorical variable: 
barplot(table(mtcars$cyl)) 

two continuous variables: 
plot(mtcars$disp, mtcars$mpg) 

two categorical variables: 
mosaicplot(table(mtcars$am, mtcars$cyl)) 

one continuous, one categorical: 
histogram(mtcars$disp[mtcars$cyl==4]) 
histogram(mtcars$disp[mtcars$cyl==6]) 
histogram(mtcars$disp[mtcars$cyl==8]) 

boxplot(mtcars$disp[mtcars$cyl==4]) 
boxplot(mtcars$disp[mtcars$cyl==6]) 
boxplot(mtcars$disp[mtcars$cyl==8])

WRANGLING: 
subsetting: 

mtcars[mtcars$mpg>30, ] 

making a new variable: 
mtcars$efficient[mtcars$mpg>30] <- TRUE 
mtcars$efficient[mtcars$mpg<30] <- FALSE

R Syntax Comparison : : CHEAT SHEET 

RStudio® is a trademark of RStudio, Inc.  •  CC BY Amelia McNamara •  amcnamara@smith.edu  •  @AmeliaMN • science.smith.edu/~amcnamara/  •  Updated: 2018-01

Dollar sign syntax

tilde

Formula syntax Tidyverse syntax
goal(data$x, data$y) goal(y~x|z, data=data, group=w) data %>% goal(x)

PLOTTING: 
one continuous variable: 
lattice::histogram(~disp, data=mtcars) 

lattice::bwplot(~disp, data=mtcars) 

one categorical variable: 
mosaic::bargraph(~cyl, data=mtcars) 

two continuous variables: 
lattice::xyplot(mpg~disp, data=mtcars) 

two categorical variables: 
mosaic::bargraph(~am, data=mtcars, group=cyl) 

one continuous, one categorical: 
lattice::histogram(~disp|cyl, data=mtcars) 

lattice::bwplot(cyl~disp, data=mtcars) 

SUMMARY STATISTICS: 
one continuous variable: 

mtcars %>% dplyr::summarize(mean(mpg)) 

one categorical variable: 
mtcars %>% dplyr::group_by(cyl) %>% 
dplyr::summarize(n()) 

two categorical variables: 
mtcars %>% dplyr::group_by(cyl, am) %>% 
dplyr::summarize(n()) 

one continuous, one categorical: 
mtcars %>%  dplyr::group_by(cyl) %>% 

dplyr::summarize(mean(mpg))

PLOTTING: 
one continuous variable: 
ggplot2::qplot(x=mpg, data=mtcars, geom = "histogram") 

ggplot2::qplot(y=disp, x=1, data=mtcars, geom="boxplot") 

one categorical variable: 
ggplot2::qplot(x=cyl, data=mtcars, geom="bar") 

two continuous variables: 
ggplot2::qplot(x=disp, y=mpg, data=mtcars, geom="point") 

two categorical variables: 
ggplot2::qplot(x=factor(cyl), data=mtcars, geom="bar") + 

facet_grid(.~am) 

one continuous, one categorical: 
ggplot2::qplot(x=disp, data=mtcars, geom = "histogram") + 

facet_grid(.~cyl) 

ggplot2::qplot(y=disp, x=factor(cyl), data=mtcars,  
geom="boxplot") 

WRANGLING: 
subsetting: 
mtcars %>% dplyr::filter(mpg>30) 

making a new variable: 
mtcars <- mtcars %>%  
dplyr::mutate(efficient = if_else(mpg>30,  TRUE, FALSE))

the pipe

The variety of R syntaxes give 
you many ways to “say” the 
same thing

read across the cheatsheet to see how different 
syntaxes approach the same problem

https://www.rstudio.com/resources/cheatsheets/

https://www.rstudio.com/resources/cheatsheets/


Learnability?



 A Randomized Controlled Trial on the Wild Wild  
 West of Scientific Computing with Student Learners 
 Timothy Rafalski, P. Merlin Uesbeck, Cristina Panks-

 Meloney, Patrick Daleiden, William Allee, Amelia 

 McNamara, Andreas Stefik

tl;dr they (we?) didn't find a difference between 
base, formula, and tidyverse syntaxes in completion 
time or number of errors (qualitative or interpreter)

https://dl.acm.org/citation.cfm?id=3291279.3339421

https://dl.acm.org/citation.cfm?id=3291279.3339421
https://dl.acm.org/citation.cfm?id=3291279.3339421


Felienne’s rstudio::conf 2019 keynote, 

Explicit Direct Instruction in Programming Education (video)


https://resources.rstudio.com/rstudio-conf-2019/opening-keynote-day2
https://resources.rstudio.com/rstudio-conf-2019/opening-keynote-day2


Don’t touch the learner’s keyboard

Reduce cognitive load

Teach the most useful thing first

Verbalize what you are doing



Universal Design

“Universal Design is the design and composition of an environment so 
that it can be accessed, understood and used to the greatest extent 
possible by all people regardless of their age, size, ability or disability.”


- Centre for Excellence in Universal Design


http://universaldesign.ie/What-is-Universal-Design/


https://r-resources.massey.ac.nz/StatSoftware/

tl;dr R is best, but could be better

https://r-resources.massey.ac.nz/StatSoftware/


Emily Shea - "Perl Out Loud" (video)

https://www.youtube.com/watch?v=Mz3JeYfBTcY
https://www.youtube.com/watch?v=Mz3JeYfBTcY


–Naomi Saphra, "What Does a Coder Do If They Can't Type?"

“Due to this disability, I cannot type or write by hand. Many people 
have asked me about the stack that enables me to be productive in 
spite of this limitation. I hope this information is helpful both for people 
with more severe limitations, and for programmers with mild repetitive 
stress injuries who can benefit from reducing their keyboard use.” 

http://nsaphra.github.io/post/hands/


–Ian Gilman, "Wrists & Apprentices" 

“[…] by the time I was 20 I had developed a chronic wrist injury that I 
still have decades later. Maybe I should have walked away from 
computers, but by then I was hooked! That was a dark time, but 
eventually I struck upon a solution… I could dictate my code to 
someone else who could be my hands.” 

https://blog.iangilman.com/2018/06/wrists-apprentices.html


Pair programming

https://www.youtube.com/watch?v=vgkahOzFH2Q

https://www.youtube.com/watch?v=vgkahOzFH2Q
https://www.youtube.com/watch?v=vgkahOzFH2Q


Readability



Summary statistics three ways
base mosaic

> mean(mtcars$mpg[mtcars$cyl==4])
[1] 26.66364
> mean(mtcars$mpg[mtcars$cyl==6])
[1] 19.74286
> mean(mtcars$mpg[mtcars$cyl==8])
[1] 15.1

> mean(mpg~cyl, data=mtcars)
       4        6        8 
26.66364 19.74286 15.10000 

dplyr

> mtcars %>%
+   group_by(cyl) %>%
+   summarize(mean(mpg))
# A tibble: 3 x 2
    cyl `mean(mpg)`
  <dbl>       <dbl>
1     4        26.7
2     6        19.7
3     8        15.1



Scatterplot three ways
base lattice

plot(mtcars$disp, mtcars$mpg) xyplot(mpg~disp, data=mtcars)

ggplot2

qplot(x=disp, y=mpg, 
    data=mtcars, geom="point")



Sets of scatterplots three ways
xyplot(mpg ~ wt | as.factor(cyl), data = mtcars)

par(mfrow = c(1, 3))
plot(mtcars$wt[mtcars$cyl == 4], mtcars$mpg[mtcars$cyl == 4])
plot(mtcars$wt[mtcars$cyl == 6], mtcars$mpg[mtcars$cyl == 6])
plot(mtcars$wt[mtcars$cyl == 8], mtcars$mpg[mtcars$cyl == 8])

ggplot(mtcars, aes(x=wt, y = mpg)) + geom_point() +  
 facet_grid(~cyl)





–Mike McCarthy / mosaic package philosophy

“Less volume, more creativity.” 



Maya Gans, tidyblocks demo (video)

https://vimeo.com/350227891


data8 exercise 1 (python)
# Count how many times the names Jim, Tom, and Huck appear in each chapter. 

counts = Table().with_columns([ 
        'Jim', np.char.count(huck_finn_chapters, 'Jim'), 
        'Tom', np.char.count(huck_finn_chapters, 'Tom'), 
        'Huck', np.char.count(huck_finn_chapters, 'Huck') 
    ]) 

# Plot the cumulative counts: 
# how many times in Chapter 1, how many times in Chapters 1 and 2, and so 
on. 

cum_counts = counts.cumsum().with_column('Chapter', np.arange(1, 44, 1)) 
cum_counts.plot(column_for_xticks=3) 
plots.title('Cumulative Number of Times Each Name Appears', y=1.08); 

https://predictablynoisy.com/data8-template/textbook/01/3/1/literary-characters/

https://predictablynoisy.com/data8-template/textbook/01/3/1/literary-characters/


Exercise ported to R
# Count how many times the names Jim, Tom, and Huck appear in each chapter.

counts = huck_finn_chapters %>%
  filter(word %in% c('jim', 'tom', 'huck')) %>%
  group_by(chapter, word) %>%
  summarize(count = n())

# Plot the cumulative counts:
# how many times in Chapter 1, how many times in Chapters 1 and 2, and so on.

cum_counts = counts %>%
  group_by(word) %>%
  mutate(cumulativesum = cumsum(count))

ggplot(cum_counts) + 
  geom_line(aes(x=chapter, y = cumulativesum, color = word)) + 
  ggtitle("Cumulative Number of Times Each Name Appears")





https://twitter.com/AmeliaMN/status/1016569243947724800


Lera Boroditsky, "How language shapes the way we think" (video) 

http://bit.ly/LanguageShapesThinking


– Roger Peng, useR keynote

“It’s a language for data analysis. And if you think that the language is a 
little incoherent, a little confusing, a bit of a maze, well then all I have to 
say is welcome to data analysis.”

https://www.youtube.com/watch?v=5033jBHFiHE


Evaluating the Design of the R 
Language: Objects and Functions 
For Data Analysis
Floreal Morandat, Brandon Hill, Leo Osvald and Jan Vitek. ECOOP'12 Proceedings of the 26th European 
conference on Object-Oriented Programming. 2012. https://dl.acm.org/citation.cfm?id=2367172

https://dl.acm.org/citation.cfm?id=2367172


–John Tukey, 
The Technical Tools of Statistics 
talking about the class of 1970

“We will be remiss in our duty to our students if we do not see that they 
learn to use the computer more easily, flexibly, and thoroughly than we 
ever have; we will be remiss in our duties to ourselves if we do not try 
to improve and broaden our own uses.”



Takeaways

Design for humans


Universal Design is good for everyone


If you're teaching code, read it out loud


Tidyverse syntax seems more readable


Data analysis is sometimes incoherent!


Our goal is to make it more coherent over time



Thank you!



An aside— the dress

Fabric design is on GitHub 

https://github.com/ameliamn/hexfabric


Fabric for purchase is on Spoonflower 


https://www.spoonflower.com/profiles/ameliamn


I don’t take dress orders. Making this one was 

challenging enough! 
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