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Background



My students:
• Undergraduate-only liberal arts college 
• Service intro stats course for all majors, all years 
• Calculus is a pre-req only in name 
• 13 weeks x (3 x 70min lectures + 75min lab) 
• 29/40 had never coded in R prior 

My goals:
• Goal 1: Modeling with regression 
• Goal 2: Sampling for inference

My Context for moderndive 
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Point A: 
Modal 1st time 
stats student

😐

😬 thru 🤮
Calculus? Coding?

😱 & 🤔

Point B: 
Two goals 

1. Modeling with 
regression 

2. Sampling for 
inference

Getting from Point A to Point B

via the 
tidyverse
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What is the tidyverse?
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• ggplot2 for data visualization 
• dplyr for data wrangling 
• readr for data importing   



Why tidyverse in general?

From tidy tools manifesto:  

1. Reuse existing data 
structures 

2. Compose simple 
functions with the pipe 

3. Embrace functional 
programming 

4. Design for humans  

Say what?  

1. Don’t reinvent the wheel!  

2. Breakdown large tasks into 
steps using %>% “then” 

3. What is the goal of your 
code? 

4. Make code understandable 
to humans
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https://cran.r-project.org/web/packages/tidyverse/vignettes/manifesto.html
https://docs.microsoft.com/en-us/dotnet/csharp/programming-guide/concepts/linq/functional-programming-vs-imperative-programming


• IMO it’s easier to learn than base R. Others 
too. 

• It scales. You leverage an entire ecosystem 
of online developers and support: Google & 
StackOverflow 

• Satisfy learning goals while learning tools 
they can use beyond the classroom.

Why tidyverse for stats newbies?
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http://varianceexplained.org/r/teach-tidyverse/
http://varianceexplained.org/r/teach-tidyverse/


• Think of how youths learn to play sports… 
• IMO stats newbies should learn to“play the 

whole game” in simplified form first 
• %>% add layers of complexity… 
• %>% add more layers of complexity… 
• %>% add more layers of complexity… 

• Do this instead of learning individual 
components in isolation
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End Deliverable of Course

https://www.youtube.com/watch?v=s0ibfGb_VUA&feature=youtu.be&t=30


End Deliverable of Course
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Final project that “plays the whole game”  
of all components of data/science pipeline:

Example template given to students this semester,  
based on work by students  

Alexis C., Andrianne D., & Isabel G.

https://www.gse.harvard.edu/news/uk/09/01/education-bat-seven-principles-educators
https://rudeboybert.github.io/SDS220/static/term_project/resubmission_example.html
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Development version at moderndive.netlify.com

http://moderndive.netlify.com


Part I: Data Science via 
the tidyverse  

 
Chapters 2 - 5
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Chapter 2: Getting Started
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• IMO RStudio’s best function: View()
• Getting students over initial 😱 of coding 
• Think piece:  

“Why women in psychology can’t program”

http://neuroplausible.com/programming


Chapter 3: Data Viz via ggplot2
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Often said “Intro students can’t learn ggplot”

https://twitter.com/rudeboybert/status/907647688904146946
https://twitter.com/rudeboybert/status/907272065811714048


Chapter 4: Data Wrangling via dplyr  
Chapter 5: “Tidy” Data via tidyr
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• Essential: %>% operator as it’s needed later. 
• Balance of how much students wrangling do vs how 

much you do for them? 
• To completely shield students from any data 

wrangling is to betray true nature of work in our fields  
• One proposed balance is in “tame” data & 

fivethirtyeight package paper (Kim, Ismay, Chunn)

https://www.nytimes.com/2014/08/18/technology/for-big-data-scientists-hurdle-to-insights-is-janitor-work.html
http://rpubs.com/rudeboybert/fivethirtyeight_tamedata
http://rpubs.com/rudeboybert/fivethirtyeight_tamedata


Part II: Data Modeling 
via moderndive  

 
Chapters 6, 7, & 11
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3. Regression Coeff

Goal 1: Modeling with Regression
1. Data: evals

Early: Descriptive regression

2. Exploratory Data Analysis
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More later!
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Also model selection!

https://twitter.com/ModernDive/status/1119218800728133634
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More model selection

https://twitter.com/ModernDive/status/1119218802493935616


Part III: Statistical 
Inference via infer  

 
Chapters 8 - 11
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Goal 2: Sampling for Inference

Population

Sample

Sampling 
Distributions &  
Standard Errors

1. Tactile Sampling 2. Virtual Sampling 3. Theoretical
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Chapter 8: Sampling
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Our approach: Do this first…

Terminology, definitions, & notation 😱 
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Terminology, definitions, & notation
Then this…
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Terminology, definitions, & notation
Then generalize & transfer…

From moderndive Ch 8.5.2 

Then this…



Chap 9: Confidence Intervals 
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1. What are we doing ❓ 
• Studying effect of sampling variation on estimates 
• Studying effect of sample size on sampling variation 

2. Why are we doing this 🤔 
• So students don’t get lost in abstraction & never lose 👀 on 

what statistical inference is about.

https://twitter.com/ModernDive/status/1110982189460713472


Chap 10: Hypothesis Testing via infer
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https://twitter.com/rudeboybert/status/1130815434096349184


specify()

data

generate() calculate()

visualize()hypothesize()

Hypothesis Testing
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infer package
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• Live code demo of constructing null distribution 
• Comparing the what vs the how 

• The what is the same as Rossman/Chance applets 
& StatKey by Lock5 

• The how is different: “Getting under the hood” via 
tidyverse 

• More on the what 
• Convincing students there is only one test 
• Bridging gap with traditional formula-based 

methods/approximations. Ex: Central Limit Theorem

https://gist.github.com/rudeboybert/19d1e05e8534ee51a799b3281d9ffaa9
http://www.rossmanchance.com/applets/
http://www.lock5stat.com/StatKey/
http://allendowney.blogspot.com/2016/06/there-is-still-only-one-test.html
https://icots.info/10/proceedings/pdfs/ICOTS10_3B3.pdf?1531364254


4. Regression Table3. Regression Coeff

Goal 1: Modeling with Regression
1. Data: evals

Early: Descriptive regression Later: Inference for Regression

2. Exploratory Data Analysis

Sampling

Conf Int’s  
&  

Hyp Tests
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 30

Regression wrapper() functions
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Regression wrapper() functions

https://twitter.com/ModernDive/status/1105901109296676864


Conclusion
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Resources
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• Two versions of moderndive 
1. Development (being edited): 

moderndive.netlify.com  
2. Latest release (updated x2 yearly): 

moderndive.com 
• On GitHub at github.com/moderndive/ 

1. bookdown source code for book 
2. moderndive package source code 

• Course webpage from Spring 2019 
• moderndive mailing list: eepurl.com/cBkItf  

http://moderndive.netlify.com
http://moderndive.com
https://github.com/moderndive/
https://rudeboybert.github.io/SDS220/
http://eepurl.com/cBkItf


Timeline

• Now: Development version on 
moderndive.netlify.com being edited: 
• Ch9 on CI, Ch10 on HT need cleaning  
• 🚧Ch11 on inference for regression 🚧 

• Late-June: Preview of print edition 
available on moderndive.com 

• Late-July: Posting labs/problems sets & 
example final project samples 

• Fall 2019: Print edition available!
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http://moderndive.netlify.com
http://moderndive.com


Thank you!
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