
2020-07-14

Intro to R/RStudio



Programming To-Dos:

1. Install both R and RStudio

2. Open RStudio. Familiarize yourself with the layout

3. Create a new R project in your respective folder

4. Open a new R script file

5. Install your first package!



A Language for Statistical Computing and Data Science

What is R?

Wide variety of statistical and 
graphical techniques



Install R

https://cran.rstudio.com
https://cran.rstudio.com


R



Install RStudio

https://rstudio.com/products/rstudio/download/
https://rstudio.com/products/rstudio/download/


RStudio



Programming To-Dos:

1. Install both R and RStudio

2. Open RStudio. Familiarize yourself with the layout

3. Create a new R project in your respective folder

4. Open a new R script file

5. Install your first package!



Console - 
shows 

commands 
that have 
been run.

Workspace - 
shows items 

in your 
environment

Access to 
files, view 

plots, see help 
documents

 

RStudio

https://github.com/ClaudiaBrauer/A-very-short-introduction-to-R/blob/master/documents/A%20(very)%20short%20introduction%20to%20R.pdf
https://github.com/ClaudiaBrauer/A-very-short-introduction-to-R/blob/master/documents/A%20(very)%20short%20introduction%20to%20R.pdf


Programming To-Dos:

1. Install both R and RStudio

2. Open RStudio. Familiarize yourself with the layout

3. Create a new R project in your respective folder

4. Open a new R script file

5. Install your first package!



Create a new R project



Create a new R project



Programming To-Dos:

1. Install both R and RStudio

2. Open RStudio. Familiarize yourself with the layout

3. Create a new R project in your respective folder

4. Open a new R script file

5. Install your first package!



Open a new R script

Editor window - 
collection of 
commands that can 
be edited and saved



Programming To-Dos:

1. Install both R and RStudio

2. Open RStudio. Familiarize yourself with the layout

3. Create a new R project in your respective folder

4. Open a new R script file

5. Install your first package!



Install your first package
What is a 
package?

Packages are collections of R functions, data, and 
code in a well-defined format



Install your first package

swirl is a software package for R that turns 
your console into an interactive learning 

environment. 



Install your first package

Now you want to load the 
information from the 
package into your library…



Install your first package



Play around with swirl



Play around with swirl

I recommend trying 1 - 4. 


If you wish to try the others feel free (but skip 10 & 11)



What’s next?

1. Read Data


2. Tidy


3. Process


4. Plot


5. Present!

}

}

July 21st

July 28th

August 4th



Gritti et al., 2016

Uppaluri & Brangwynne, 2015

Sneak Peak!





Intro to R week 2 To Dos:

1. What are basic data types in R?

2. What are different data structures used?

3. Tidyverse!

4. Start with an R script file

5. Get started (see Read_Data.html in my folder)



Basic Data Types in R

Atomic vector types

Character

Numeric


- Double

- Integer


Logical

Atomic = only holds data of one type



Basic Data Types in R

Atomic vector types

Character

Numeric


- Double

- Integer


Logical

Atomic = only holds data of one type



Data Structures in R

1. Vectors - one dimensional data sets of ONE data type

2. Data frames - two dimensional data sets of ANY data type

3. Lists - groups of vectors, data frames, or other lists



Install tidyverse package 
Tidyverse is a collection of R packages 

that work well together as part of a 
larger data analysis pipeline. 



Install tidyverse package 



Install here package 
Constructs paths to your project’s files 

(so you don’t have to)



Open a new R script file
Last week we talked briefly about R script files… 
we will be using these to do our scripting.


See slide 14 for a reminder of how to

open up a new R script file. 

Editor window - 
collection of 
commands that can 
be edited and saved



Get started reading in data



What’s next?

1. Read Data


2. Tidy


3. Process


4. Plot


5. Present!

}

}

Today

July 28th

August 4th





Intro to R week 3 To Dos:

1. What is tidy data?

2. Messy vs. Clean Data

3. Data Formats: long vs wide

4. Manipulate Data with dplyr

6. Get started (see Tidy&Process.html in my folder)

5. Tidy Data with tidyr



What is tidy data?

• Tidy data are easy to manipulate and visualize


• Each column is a variable (sample, replicate, hour)


• Each row is an observation


It might seem like the data in some columns are repetitive



Rules for tidy data

• Each variable must have its 
own column

Messy vs. Clean Data



Rules for tidy data

• Each variable must have its 
own column

• Each observation must have 
its own row

Messy vs. Clean Data



Rules for tidy data

• Each variable must have its 
own column

• Each observation must have 
its own row

• Each value must have its 
own cell

Messy vs. Clean Data



Data Formats: Long vs. Wide
Wide

Long



name midterm_1 midterm_2 midterm_3
samantha 72 80 81

taylor 91 92 90
kelsey 83 74 90

ramona 65 71 75

name midterm score
samantha midterm_1 72
samantha midterm_2 80
samantha midterm_3 81

taylor midterm_1 91
taylor midterm_2 92
taylor midterm_3 90
kelsey midterm_1 83
kelsey midterm_2 74
kelsey midterm_3 90

ramona midterm_1 65
ramona midterm_2 71
ramona midterm_3 75

Wide

Long

Data Formats: Long vs. Wide

Which is better? - depends on your analysis



Data Formats: Long vs. Wide

Q: Find the average of each student’s midterms
average = mean(midterm_1, midterm_2, midterm_3)

name midterm_1 midterm_2 midterm_3
samantha 72 80 81

taylor 91 92 90
kelsey 83 74 90

ramona 65 71 75

Wide

name midterm_1 midterm_2 midterm_3 average
samantha 72 80 81 77.6

taylor 91 92 90 91
kelsey 83 74 90 82.3

ramona 65 71 75 70.3

Wide

Imagine you have 100 midterms to average… this would be difficult to code



Data Formats: Long vs. Wide

p01 - Plate

growth - Experiment 

H01 - Hour

2X - Magnification

F01 - Well

Contains both Length and 
Width measurements



Tidyverse
Tidyverse is a collection of R packages 

that work well together as part of a 
larger data analysis pipeline. 



Manipulate data with dplyr

Collection of functions as verbs to easily describe what you want to do with your data

•mutate()to add new (or change existing) columns 
•select()to keep columns based on names

•group_by()to group rows by columns



dplyr::mutate()
dplyr::mutate()to add new (or change existing) columns

Goal: Add a column indicating student 

dplyr::mutate(dataframe, new_column = expression)

1



dplyr::mutate(worms, Student = “Izzy”)

dplyr::mutate()

We can change existing columns if we use the same name

Goal: Add a column indicating student 



We can change existing columns if we use the same name

dplyr::mutate()

dplyr::mutate(worms, Area = 0)

Goal: Change column Area so all entries are 0



dplyr::select()
dplyr::select()to keep columns based on names

dplyr::select(dataframe, columns_to_keep)

Reorder columns with select too!

2

Goal: Select and reorder data to include columns - X1, Label, Student, Length



dplyr::select()

dplyr::select(worms, c(X1, Label, Student, Length))

Goal: Select and reorder data to include columns - X1, Label, Student, Length



dplyr::group_by()
dplyr::group_by()to group rows by columns

Doesn’t change how the data looks, changes how the data interacts with other dplyr verbs

3



Tidy data with tidyr

Collection of functions as verbs to easily “tidy” your data

•separate()to split one column into two 
•pivot_wider()to expand one column into multiple



1 tidyr::separate()
tidyr::separate()to split one column into two

dplyr::select(dataframe, old_column, into = c(new_columns), sep = separator)

Goal: Separate Label column by “_”



tidyr::separate()

dplyr::select(worms, Label, into = c(“Info”, “Well”), sep = “_”)

Goal: Separate Label column by “_”



tidyr::pivot_wider()
tidyr::pivot_wider()to expand one column to multiple

Wide

Long

dplyr::pivot_wider(dataframe, names_from = new_column_name, values_from = values)

2



tidyr::pivot_wider()
tidyr::pivot_wider()to expand one column to multiple

dplyr::pivot_wider(dataframe, names_from = midterm, values_from = score)

name midterm_1 midterm_2 midterm_3
samantha 72 80 81

taylor 91 92 90
kelsey 83 74 90

ramona 65 71 75

name midterm score
samantha midterm_1 72
samantha midterm_2 80
samantha midterm_3 81

taylor midterm_1 91
taylor midterm_2 92
taylor midterm_3 90
kelsey midterm_1 83
kelsey midterm_2 74
kelsey midterm_3 90

ramona midterm_1 65
ramona midterm_2 71
ramona midterm_3 75



pipe (%>%)

takes output of left side and makes it input of right side

Piping in Tidyverse

dplyr::mutate()to add new (or change existing) columns 
dplyr::select()to keep columns based on names

dplyr::group_by()to group rows by columns

tidyr::separate()to split one column into two 

tidyr::pivot_wider()to expand one column into multiple



pipe (%>%)
takes output of left side and makes it input of right side

dplyr::mutate(worms, Student = “Izzy”) dplyr::select(worms, c(X1, Label, Student, Length))+
worms %>% 

dplyr::mutate(Student = “Izzy”) %>% 
dplyr::select(X1, Label, Student, Length)



Get started tidying and processing!





Intro to R week 4

1. ggplot2: the grammar of graphics

2. Get started (see Visualize.html in my folder)



Visualization with ggplot2



ggplot2 is the package name

ggplot is the function name

but ggplot generally refers to both

ggplot2::ggplot



ggplot2: the grammar of graphics

aesthetics are things we 
see on the graph — 
shapes, positions, 

colors, etc.

In most cases you start with ggplot(), supply a dataset and aesthetic mapping (with aes()). You 
then add on layers (like geom_point())

https://ggplot2.tidyverse.org/reference/ggplot.html
https://ggplot2.tidyverse.org/reference/aes.html
https://ggplot2.tidyverse.org/reference/geom_point.html
https://ggplot2.tidyverse.org/reference/ggplot.html
https://ggplot2.tidyverse.org/reference/aes.html
https://ggplot2.tidyverse.org/reference/geom_point.html


How do we map data to aesthetics?

var1 var2 var3 var4

2 3 4 a

1 2 1 a

4 5 15 b

9 10 80 b

x y var3 shape

2 3 4 a

1 2 1 a

4 5 15 b

9 10 80 b

Data Aesthetics



x y var3 shape

2 3 4 a

1 2 1 a

4 5 15 b

9 10 80 b

Aesthetics
Geometric Object

How do we map data to aesthetics?



ggplot(data=values) + aes(x=var1, y=var2, shape=var4) + geom_point()

var1 var2 var3 var4

2 3 4 a

1 2 1 a

4 5 15 b

9 10 80 b

Data Aesthetics Geometric object

Add a layer or 
component to the graph

Specifies the type of 
graph



position (x, y) 
size 

color 
shape 

fill 
line type 

transparency (alpha)

Common Aesthetics

What aesthetics are relevant are determined by the plot type (ie. Geometric Object)



Geometric Shapes (geom)
geom_...



Get started plotting

For more on data viz

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

