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What is the tidyverse?

R packages for data science

The tidyverse is an ollection of R

packages designed for data science. All packages

share an underlying design philosophy, grammar,

and data structures.

From: tidyverse.org



http://tidyverse.org
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Why use the tidyverse”

t encourages students to "play the whole game”
t's transterable

t bridges the gap between tools for learning
statistics & tools for doing statistics




1. It encourages students to “play the whole game”
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* Emphasize exploratory data analysis (EDA)
* “To (data) wrangle or not to wrangle” That is the

guestion”
* IMO to do no data wrangling betrays true nature of

the work

From: YouTube, rd4ds (2017), Perkins (2009)



https://www.youtube.com/watch?v=s0ibfGb_VUA&feature=youtu.be&t=15
https://r4ds.had.co.nz/explore-intro.html
https://www.gse.harvard.edu/news/uk/09/01/education-bat-seven-principles-educators
https://www.youtube.com/watch?v=s0ibfGb_VUA&feature=youtu.be&t=15

2.a) It transfers: Data visualization

Salesforce closes $15.7B Tableau
deal

Leland Wilkinson

The Grammar
of Graphics

Second Edition

@ Springer

+ableau

From: Wilkinson (2005), ggplot?2 package, TechCrunch



https://www.springer.com/gp/book/9780387245447
https://github.com/tidyverse/ggplot2#overview
https://techcrunch.com/2019/08/01/salesforce-closes-15-7b-tableau-deal/

2.b) It transfers: Data wrangling

Normal forms &
database
normalization

From: Codd (1970)



https://en.wikipedia.org/wiki/Database_normalization

3. It bridges the gap between tools for learning
statistics & tools for doing statistics

tidyverse design principle #4:
Design for humans

Teach the tidyverse to beginners

A few years ago, I wrote a post Don’t teach built-in plotting to beginners
(teach ggplot2). I argued that ggplot2 was not an advanced approach meant
for experts, but rather a suitable introduction to data visualization.

Many teachers suggest I'm overestimating their students: “No, see, my
students are beginners...”. If I push the point, they might insist I’m not

David Robinson understanding just how much of a beginner these students are, and

Data Scientist at Stack emphasize they’re looking to keep it simple and teach the basics, and that
g"eh’ﬂ"w’ works in R and that students can get to the advanced methods later....
'ython.

GitHub = stackoverflow

From: McNamara (2015), Robinson blogpost, tidy tools manitesto



https://escholarship.org/uc/item/1mm9303x
http://varianceexplained.org/r/teach_ggplot2_to_beginners/
https://cran.r-project.org/web/packages/tidyverse/vignettes/manifesto.html

Using the tidyverse in intro stats
assuming no prior algebra nor coding

1. Statistical modeling
2. Statistical inference




EDA to Motivate Statistical Modeling

Question: Are there demographic
differences in teaching evaluations??

Teaching evals for 463 UT Austin courses (taught by 94 profs)
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From: Chance Magazine
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https://chance.amstat.org/2013/04/looking-good/

EDA to Motivate Model Selection

Interaction model Parallel slopes model
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EDA to Motivate Statistical Inference

A “you don’'t need no PhD in Statistics” moment:
Question: Is there a difference in response?

Versus just saying: “The p-value is 0!”
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"There is only one test”

test statistic —

data
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From: Downey blogpost

observed
effect: o*

\\\

6*
p-value

distribution of
O under Ho
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http://allendowney.blogspot.com/2016/06/there-is-still-only-one-test.html

iInfer package for “tidy” statistical inference
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From: Bray. Ismay, Chasnovski, Baumer, and Cetinkaya-Rundel
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https://infer.netlify.com/

What is mean year of minting of all

LIBERTT

pennies?

> library(moderndive)
> pennies_sample
# A tibble: 50 x 2
ID year
<int> <dbl>
1 2002
2 1986
3 2017
4 1988
5 2008
6 1983
7 2008
8 19%
9 2004
10 2000
# .. with 40 more rows

Using bootstrap resampling with replacement:

library(tidyverse)
library(infer)

pennies_sample %>%
specify(response = year)
generate(reps = 1000) %>%
calculate(stat )
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How to make room for the tidyverse

In my opinion:

* Drop (combinatorics-based) probability theory

« De-emphasize )(2 tests & ANOVA as much as
feasible given upstream consequences

 Lean on “There is only one test” framework

 Drop asymptotic theory in favor of simulation based
inference: bootstrap & permutation tests
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Guiding Paper

“Mere Renovation is Too Little Too Late: We Need to
Rethink Our Undergraduate Curriculum from the
Ground Up” by Cobb (2015)

* Make fundamental concepts accessible
* Minimize prerequisites to research
e Substitute “mathematics” with “computation” as

the engine of statistics
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https://arxiv.org/abs/1507.05346

For more info check out:

The R Series

Statistical Inference
via Data Science
A ModernDive into R

Chester Ismay
Albert Y. Kim

 Available free online at moderndive.com

* Print copies now on sale at Taylor & Francis booth &
CRC Press website: Use discount code ASA18

» Slides available at twitter.com/rudeboybert
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http://moderndive.com

EDA to Motivate Model Selection

2017 Massachusetts Public High School Data
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