
R for Data
How to Get Started

How do you currently use data?

What is your interest in R?



• Free

• Can be used anywhere, 
for any purpose

• Syntax = Reproducibility

• Statistical software also 
has syntax

• Data Notebook Capable

• Easily write data documents

• Unlimited Capabilities

• Easy to do complex things

Why R 
is Good

Why would I want to use it?

Is it worth my time? 



• Text-based computer 
language
• must know what you want 

• must use exact syntax

• Constantly changing, 
huge ecosystem
• albeit improving

• Many ways to do the 
same thing
• Many people add 

functionality

• Too may tutorials

Why R 
is Hard



Changes over time

• RStudio → Posit

• R Markdown → Quarto Document

• %>%   → |>

• plyr → dplyr

• reshape2  → tidyr



Low on Time?

Utilize Graphical User Interfaces

Start learning basic programming concepts

Use it just for specific tasks



If you know these already, 
then you are in great 
shape. 

Programmers often find 
R confusing / harder. 

Easier to teach R to 
non-programmers

Crash 
Course



Principles: Console vs Script 

> prompt
+ waiting for more
[1] returned element

Code separate, saves in file

"Run" or "Execute" code

# is a comment



Principles

Functions

sum(2,4)

countif(A2:A50,">5")

read.table(mydata, header=TRUE, sep=",")

Objects 
• Numbers
• Characters

• Vectors 
• Datasets

people <- 9

school <- "GMU"

         

           

     

Data 

Types

Data 

Structures

Assignment 

Operator

Programmers call these 

variables. But columns 

in a data table are  

variables to statisticians.



https://adv-r.hadley.nz/vectors-chap.html

Data Types



Homogeneous

(same Type)

Heterogeneous

(different Types)

1 Dimension Vector List

2 Dimensions Matrix Data Frame

Data Structures



Principles: Data Tables & Tidy Data

https://r4ds.had.co.nz/tidy-data.html



Programming Concepts that Help

Data Types 
(e.g., Numeric, 

String)

Data Structures 
(e.g., Lists, 

Dictionaries)

Variables and 
Objects

Conditional 
Statements 

(If Statements)

Functions, 
Methods, and 

Modules

Working 
Directory and 

File Paths



Quick Start: 
Posit Primers &
learnr Tutorials

https://posit.cloud/learn/primers

https://rstudio.github.io/learnr/articles/examples.html

https://posit.cloud/learn/primers
https://rstudio.github.io/learnr/articles/examples.html


RStudio Education

https://education.rstudio.com/



What do I need to get started?

THE 
SOFTWARE

AN INTERFACE PACKAGES & 
FUNCTIONS

https://learnr-examples.shinyapps.io/ex-setup-r/

https://learnr-examples.shinyapps.io/ex-setup-r/


The Software

• https://cran.r-project.org/

https://cran.r-project.org/


An Interface – RStudio

Desktop

https://dsc.gmu.edu/files/Install
ing-R-RStudio.pdf

Cloud

https://posit.cloud

RStudio → Posit

https://dsc.gmu.edu/files/Installing-R-RStudio.pdf
https://dsc.gmu.edu/files/Installing-R-RStudio.pdf
https://posit.cloud/


RStudio Sections

Files 

/ Help

Console

(R)

Environment 

/ History

Data 

/ Script



Benefits of RStudio

• One window to contain everything

• Projects help you contain projects and use a working directory

• Point-and-click for simple tasks (import files, install packages)

• See objects in environment.

• Autocompletion for packages, functions, and objects

• Help documentation at your fingertips

• Easy to connect to a git repository.



Packages

• Packages = Groups of functions

• Some are built-in to R

• Most are written by researchers
• Make it easier to do something

they want to do

• Must be installed, just once

• Packages may have functions
with the same name!
• Must tell R which package to use. 

• library(package)

• require(package)

• package::function()



R's Three Areas:

Data

Management

VisualizationStatistical

Modeling



• Import Data

• Tidy Data

• Transform Data
R for Data
Management



Open Refine - https://openrefine.org/



Importing Data

• CSV / Delimited

• Excel

• SPSS, Stata, SAS

• json, xml

• packages

see other sections



R for Data Management

Base R

data.frame

df$word

df[…]

Data Table

data.table

dt[.., .., ..]

Tidyverse

tibble

%>%

Hadley Wickham

RStudio/Posit



Tidyverse

https://www.tidyverse.org/

dplyr
Select
Filter
Mutate
Summarize
Arrange



The pipe

Tidyverse functions take the data as the 1st argument.

This makes it possible to use the pipe.

function(data, arguments)

data %>% function(arguments)

data >| function(arguments)



More Tidyverse Packages

• For working with specific data types



• Formula Notation

• Model Objects

• Output Formatting
R for 
Statistics



jamovi – https://jamovi.org



General Linear Models

• Regression /ANOVA tools are part of base R.

• Uses formula notation (mostly the Wilkinson Notation) 

• The name of the data table object is given as an argument. 

myanova <- aov( fare ~ class + gender, data = titanic )

mylogistic <- glm(survived ~ class * gender, data = titanic ,

family = binomial )

: interaction

* factorial

~ predicted from

+ include ("and")



Packages for Statistics

• summarytools – Descriptive Statistics

• afex – ANOVA (also mixed models with lme4)

• emmeans – Postestimation tests

• lme4 – Mixed Models

• lavaan – Structural Equation Modeling

https://github.com/dcomtois/summarytools
https://github.com/singmann/afex
https://github.com/rvlenth/emmeans
https://github.com/lme4/lme4/
https://lavaan.ugent.be/


Output

• Functions create an analysis object, not useful by itself

• Use other functions to display tables, plots, etc

• e.g., summary() function for lm / glm / aov

stargazer, gt / gtsummary, kable



R for 
Graphing



Tableau

Free for Academic Use: https://www.tableau.com/academic/students

Free for Any Use: https://public.tableau.com (can only save online)

https://www.tableau.com/academic/students
https://public.tableau.com/


esquisse - https://dreamrs.github.io/esquisse/

install.packages("esquisse")

esquisse::esquisser()



ggplot (ggplot2)

• https://ggplot2.tidyverse.org

• https://r-graph-gallery.com/ggplot2-package.html

https://ggplot2.tidyverse.org/
https://r-graph-gallery.com/ggplot2-package.html


Easier Graphs

• ggquickeda – another Point and Click Interface

• GGally - Good for bivariate graphing with functions like ggpairs()

https://cran.r-project.org/web/packages/ggquickeda/vignettes/ggquickeda.html
https://ggobi.github.io/ggally/


Interactive Graphics (Shiny)



• Quarto Document

• Jupyter Notebook
Notebooks



Reading Tutorials

#  = A Comment

#> = Commented output (what you should see)

Does NOT save output in an object

df <- tibble(…) = Creates a dataset

word =   a link, click to learn more



• Look for ones that do 
what you need to do, 
preferably from someone 
in your field. 

• Follow along!

• primers, learnr, swirl

• Many free online books

• Audit MOOCs

• Paid sites offer some 
free interactive tutorials

Finding 
Tutorials

To get started



• Figure out what package 
you will want to use 
• Colleagues

• In your field

• Look at "vignettes" and 
documentation for the 
package

• See recommended sites

Finding 
Tutorials

For doing specific tasks



Ignore tutorials that

• Don't use your data management scheme
• e.g., if it uses the functions apply(), sapply(), tapply(), that is base R 

• Look complicated

• Are more than 2 years old (generally)



Data for Follow-Along Tutorials

Use data 

loaded with 

base R or 

another 

package

Provide a data 

file to 

download and 

read in

Create data 

using functions 

or by hand



Teaching with R

• Posit Cloud
• Free plan with limited sharing may be sufficient

• Instructor plan with unlimited sharing is $15 + $5/month/student

• DataCamp
• Free for students in a class, supports assignments

• https://www.datacamp.com/groups/classrooms

• OER
• Many OER textbooks (most online), more being added

• Including https://bookdown.org

• https://education.rstudio.com/teach/materials/

https://www.datacamp.com/groups/classrooms
https://bookdown.org/
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