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Overview

• Today	
- Getting ready:  installations, packages and DataCamp leader board	
- R and RStudio basics: a quick reminder	
- Reports with R markdown	
- Importing datasets into R	

• In the next days	
- Data manipulation with dplyr	

- Data visualization with ggplot2	

- Some inferential statistics and modeling	
- And whatever else we can squeeze into the 5 days



R
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About R

• R is an open source programming language and software 
environment for statistical computing and graphics	

• The R language is widely used among statisticians and data 
miners for developing statistical software and data analysis.	

• R is freely available under the GNU General Public License	
at http://cran.r-project.org/	
CRAN = Comprehensive R Archive Network



Basic installation and packages

• The basic installation enables you to	
- manage your data	
- perform some calculations 	
- use widespread statistical methods	
- represent data using basic plot types	

• to use R for specific objectives (e.g. nicer plots), 	
you need additional packages (as of Friday, 22447 packages)	

• e.g. the package collection tidyverse with dplyr and ggplot2	

• developed by R-users for specialized functions	
• it is possible to program your own package



Getting ready

• Expectation: you have some R foundations	
and you are about to finish the three DataCamp courses	

• Reality: we’ll do a 25-min crash course



DataCamp
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Getting ready

• Tools: you have R and RStudio installed, 	
you also have a spreadsheet application 	
and a good text editor (e.g. …) on your computer just in case	

• Open RStudio and run this command in the console now,	
 let R download the package:	
install.packages("tidyverse")	

• Check on your neighbor whether they have it 	
and ask them why I think we need them all



R studio
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Advanced users: 	
help your neighbor	
or check out RStudio Tutorial in DataCamp (12 min. read)



RStudio: Four windows

• Open RStudio, it will automatically launch R software	
• You should see four windows. What are they?	
• Click here and there, resize them if needed	
• Figure out how to increase the font 	
so that you we can see all the missed commas and brackets	



RStudio: Four windows



RStudio: Four windows

If you are missing 
a window



RStudio: Four windows

Console

Scripts / 
Notebooks

Environment / 
History

Plots / Help / …



R 101
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R basics revision: 15 min.

• For the next 15 min. work in the console	
• Show your neighbor that you know how to do 	
a. basic maths in R	
b. introduce a variable	
c. assign to it a vector of numbers, look up what c() is for	

d. apply some functions to this vector (do “vectorized calculation”)	
e. access individual values of the vector	
f. change/overwrite individual values of the vector	
g. check out how to use the Environment and History window	
h. check whether your neighbor knows the basics you know	
i. produce three different error types 	

and interpret the error messages



R basics revision: 15 min.

• Best coding practice: spaces around the operators!

Addition	 	 	 + 
Subtraction	 	 - 
Multiplication	 * 
Division	 	 	 \ 
Exponentiation	 ^

> 1 + 1
[1] 2
> 23-1
[1] 22
> 134 - 23 * 4
[1] 42
> 1 +        2
[1] 3
> 2 * (6 - 1)
[1] 10







R basics revision: 15 min.

• The history window allows you to choose previous commands 	
or edit these	

• The arrows ⬆ and ⬇ allow you to navigate through the history	

• The command appears at the bottom of your console after the 
command prompt (>)	

• If you find the command you wish to re-use, just press the enter 
key to execute this command again	

• Or edit the command first by using the arrows ⬅ and ➡	

• Try to avoid retyping commands



R basics revision: 15 min.
• For the next 15 min. work in the console	
• Show your neighbor that you know how to do 	
	
	 provoke three different error types 	
	 and try to interpret the error messages



Errors



Errors



Functions

• There are many predefined functions (or commands) in R	
• Which ones did you use just now?	
• Which ones do you know or use a lot?	

• Just type the name of the function followed by round brackets	
• The arguments of a function are given in the brackets	
• They are separated by commas	
e.g.



Functions

• Functions can include 0, 1, 2,… obligatory arguments and optional 
arguments	

• data() doesn’t need any arguments.	

• What do the following functions do?	
- colors() doesn’t need arguments	

- ls() doesn’t need arguments	

- sqrt() needs one numeric argument	

- seq() needs two numeric arguments	

- str() needs a vector or a data frame as an argument 	

- length() needs a vector or a data frame as an argument 



R Markdown
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RStudio: Working with the notebook

• Console is ok for small things and one-liners	
• In this course we’ll work with R Markdown 	
and its notebook interface	

• R Markdown documents are fully reproducible	
• “Use a productive notebook interface to weave together narrative 
text and code to produce elegantly formatted output.”	

• In your case, use it to add comments and notes to what you do	
• And produce a not-so-elegant output you can reuse in a year 	
if needed

https://rmarkdown.rstudio.com/



R Markdown: Notebook

• Create a new R notebook	
• Save it (e.g. as RBasics)	
• It comes with a template	
• Knit the template to HTML 	
to see what happens	

• Change a few things, 	
decipher the syntax	

• Knit again	
• Does it work?



R Markdown: Notebook

• Which line contains a R code chunk?	
• How is it formatted?	
• You can execute one chunk (green arrow or a shortcut)	

• Creat five more chunks and write some 	
of the basic maths and functions we tried 	
a few minutes ago in the console	

• Copy-paste or use the green +C button



R Markdown workflow

• Open a new .Rmd file	
• Embed code in chunks	
• Run code by line, by chunk, or all at once	
• Write text and add tables, figures, images, and citations. 	
Format with Markdown syntax	

• Customize themes or add parameters to execute	
• Save and render the whole document	
• Knit periodically to preview your work as you write	
• Share your work!

https://rstudio.github.io/cheatsheets/html/rmarkdown.html



Importing data into R
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L2 Lexical decision dataset 
(part of GECO)



GECO

• the Ghent Eye-Tracking Corpus	
• a monolingual and bilingual corpus of the eyetracking data 	
of participants reading a complete novel	

• English monolinguals and Dutch–English bilinguals read an 
entire novel, which was presented in paragraphs on the screen	

• the bilinguals read half of the novel in their first language,	
• and the other half in their second language	
• to answer questions about naturalistic reading processes	
in a meaningful context

https://expsy.ugent.be/downloads/geco/ 
Cop, U., Dirix, N. et al 2017. Presenting GECO: An eyetracking corpus of monolingual 

and bilingual sentence reading. Behavior Research Methods, 49(2), 602–615.

https://expsy.ugent.be/downloads/geco/


What is our dataset? A tiny part of GECO

• All participants completed a “battery of language proficiency 
tests”, including a vocabulary test, a spelling test, a lexical 
decision task, and a self-report language questionnaire	

• A dataset of a lexical decision task	
• Performed in English (L2) by 81 Dutch L1 participants	
• The dataset contains raw reaction times (RT) and accuracy (ACC) 
scores for 800 stimuli	

• As well as some participant information	
• In the larger eye-tracking study, the dataset is used to compare 
the L1 and L2 word-level age-of-acquisition effect between lexical 
decision and eye movement measures

https://osf.io/jc78z/



What is our dataset? A tiny part of GECO

• Download the dataset	
• We’ll need the .csv file, but you can also check out .xlsx	

• Open the dataset (either in the spreadsheet or better in a text editor)	
• Inspect it with your neighbor	
• How large is the dataset?	
• What kind of variables does it contain?

https://osf.io/jc78z/



What is our dataset? A tiny part of GECO

• A dataset of a lexical decision task performed in English as L2 	
by Dutch L1 participants	

• In this study, the dataset was used to compare the L1 and L2 word-level age-
of-acquisition effect between lexical decision and eye movement measures	

• The dataset has also been used in a more general comparison of lexical 
decision RTs and timed eye movement measures

https://osf.io/jc78z/



What is our dataset? A tiny part of GECO

https://osf.io/jc78z/

Un-speeded 	
lexical decision tasks

Speeded lexical decision task:Participants’ 	
details reaction times (RT) 	

and accuracy (ACC) scores 	
for 800 stimuli



LEXTALE variables (https://www.lextale.com/)

• a quick test of vocabulary knowledge for medium to highly 	
proficient speakers of English as L2	

• a simple un-speeded visual lexical decision task	
• designed to meet the needs of cognitive researchers

https://www.lextale.com/



What is our dataset? A tiny part of GECO

• Which information in this dataset is repeated? 	
• Which one is not? 	
• What implications does it have for the further analysis?

https://osf.io/jc78z/



L2LexDec_GECO.csv

• What does the extension .csv stand for? What is it good for?	

• Do not open it in Excel!	
• And if you do, do not overwrite the original file!	
• Open it in a text editor	
• What is the column separator?

https://osf.io/jc78z/



Do you have the dataset 
L2LexDec_GECO.csv ready? 
Does your neighbor? 
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A new notebook

• Create a new R notebook	
• Save it (e.g. as GECO)	
• Write down a few words 	
about the dataset	

• Knit to HTML	
• Does it work?



Almost import the .csv file

• But we need one more thing



Tidyverse

• tidyverse is an opinionated collection of R 
packages (incl. dplyr, ggplot2, readr)	

• designed for data science	
• all packages share an underlying design 
philosophy, grammar, and data structures	

• and we will be using this approach in r	
• in contrast to the old-school “base R”



Tidyverse

• First, you need to install the tidyverse package	
(only once, which you have): 
install.packages("tidyverse")	

• You do it one time and usually in the console	
• Once the package is installed, load it (activate it): 
library(“tidyverse") 

• Good practice: all packages are loaded	
at the very beginning of an R script:



Finally! 
Importing data into R with read_csv()
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read_csv (from tidyverse)

• read_csv() for reading the most common types of flat file data, 
comma separated values with . decimal point	

• what is read_tsv() for?



read_csv (from tidyverse)

• The function has one obligatory argument:	
read_csv(filepath)	

• If your script is where you file is:	
GECO <- read_csv("L2LexDec_GECO.csv") 

• Otherwise, get the correctly formatted path of the file with:	
in the console, type file.choose() (nothing in the brackets!)	

• A pop-up window will allow you to choose the correct file:



read_csv (from tidyverse)

• GECO <- read_csv("L2LexDec_GECO.csv") 

• What assignment operator is used here?	
• What variable is create?	
• Why do you need it?	
• What does the message 	
after reading the file say?	

• What could you do next?



read_csv (from tidyverse)

• read_csv() for reading the most common types of flat file data, 
comma separated values with . decimal point	

• what is read_tsv() for?	

• The function has one obligatory argument:	
read_csv(file)	

• If your script is where you file is:	
GECO <- read_csv(“L2LexDec_GECO.csv") 

• If your script is where you file is:	
GECO <- read_csv("L2LexDec_GECO.csv")	



Inspecting the dataset in R
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Inspecting the dataset in 

• Before starting any kind of analysis or further processing in R, 
always inspect your dataset:	
- Do you have all the variables?	
- Are they encoded the way they should?	
- Do you have all the rows?	
- Does anything look funny?	

• What functions and other options you remember of?



Inspecting the dataset in 

• Check the Environment head(GECO) 

• Click on the dataset there. What happens?	
Is it useful?	

• Notice what happened in the console



Inspecting the dataset in 

• try head(GECO) 

• Could you guess what tail(df) does?	

• Try str(df). Can you interpret its output?

a convention: head(df) 
df = any data frame,  

replace with your variable name



Inspecting the dataset in 

• try head(GECO) 

• Could you guess what tail(df) does?	

• Try str(df). Can you interpret its output?	

• Check on your neighbor. Have they written the commands in R 
notebook? How many code chunks do they have?

a convention: head(df) 
df = any data frame,  

replace with your variable name



First statistical exploration: 
the five-number summary
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Inspecting the dataset

• Let’s pick a good and easy variable to explore it further	
• Which ones qualify and which ones maybe need more preparation?



Inspecting the dataset

• Let’s pick a good and easy variable to explore it further	
• Which ones qualify and which ones maybe need more preparation?



Inspecting the dataset

• try summary(GECO) 

• Could you interpret the outcome?	
	

• Focus on RT: Can you run summary()  
only on this variable? How?



Inspecting the dataset

• try summary(GECO) 

• Could you interpret the outcome?	
	

• Focus on RT: Can you run summary()  
only on this variable? How?



Tasks and suggestions for advanced 
students
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L2 Lexical decision (GECO)

• Things to try out	
- Create an R markdown notebook	
- Read the dataset	
- Provide some basic visualizations for the variables where it 

makes sense	
- Is AVG_ACC (average accuracy) indeed the mean of ACC 

(accuracy)?	
- Who is the fastest participant (in terms of RT)?	

- Describe the participants’ demographics	
- What variables can be correlated?


