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Research focus: Planetary Health & Open Science
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A data scientist at IDS,
teaching the fundamentals
of Data Science,
implementing Responsible
Data Science by design for
research and enabling
cross-discipline
collaborations
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& Tweat Paul Jansen, CEO of Tiobe Software, now reckons R and Python

(tiobe.com/tiobe-index/r/)

have benefited from demand in universities and from global efforts
Q 18 m 79 Q 554 &
to find a vaccine for the COVID-19 virus.
: Ben Ogorek @BenOgorek - Jul 4, 2020
@ Hadley do you think the 2020 bump could be real? Maybe the graphing

possibilities of covid data gave it a boost? Or Python's data science halo
could be fading?

"The days of commercial statistical languages and packages such

as SAS, Stata and SPSS are over," he writes in the July update.

"Universities and research institutes embrace Python and R for

* R:1.26%

o

their statistical analyses," he continues. "Lots of statistics and data
mining needs to be done to find a vaccine for the COVID-19 virus.
S @ consequence, statistical programming languages that ar

Q 3 0 2 & g 2, asy to learn and use, gain popularity now."

https://www.zdnet.com/article/programming-language-rankings-r-makes-a-comeback-but-t
heres-debate-about-its-rise/
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Achiexe ctate *

e |lcarnandenjoy with R

e (Continuous feedback
through our workshops

e Balance act challenge-skil

Control

Challenge level

#Mindy Cikszentminai (90

Y
/ Boredom

Low

Low Skill level High
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https://www.amazon.com/Flow-Psychology-Experience-Perennial-Classics/dp/0061339202
https://en.wikipedia.org/wiki/Flow_(psychology)#:~:text=In%20positive%20psychology%2C%20a%20flow,the%20process%20of%20the%20activity.

What is R?

e RIS a open-source
system for the
manipulation, statistical
and numerical analysis,
and graphical display of
data
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Why use R for yur vesearth anahgis?

Connect with an amazing community

Programming is a superpower that everyone has access to

Clean, analyze, plot, and communicate with your data all in one place
Reproducibility

Automation

IT'S FREE

% Maastricht University



What we are Cnerin

Basic of R data types
R's packages system
Simple statistics
Visualisation
Functions
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What we arent ding
foday

e (Covering the data science
pipeline

e Deep dive into statistical
programming

o EWachvw\ Nou_10 10o% gef it the
firet time!
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Ultimate Goal
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Downlboad and install R and R studio

e Download and install the latest
version of R:

o https://www.r-project.org/
e Download and install RStudio:
o https://www.rstudio.com/

e |[nstall R in Windows:
o https://www.youtube.com/w
atch?v=qOPjTAylwoU
e |[nstall R in Mac:
o https://www.youtube.com/w
atch?v=5-ly3kyxwEg
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https://www.r-project.org/
https://www.rstudio.com/
https://www.youtube.com/watch?v=q0PjTAylwoU
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https://www.youtube.com/watch?v=5-ly3kyxwEg
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R and R tudio

R: Engine RStudio: Dashboard

% Maastricht University

https://moderndive.com/1-getting-started.html



https://moderndive.com/1-getting-started.html
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Rstats - RStudio
File Edit Code View Plots

—
Console  Terminal Jobs
~/projects/Rstats/

> library(ggplot2)

>

Consle

> ggplot(mtcars, aes(x disp, y = mpg, color as.factor(cy1))) + geom_point(size
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R Packages:
Apps you can
download

# Available on the

o« App Store

GET IT ON
» Google Play
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Nett steps
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Practice

e After completion assignment 1, you'll be able to:

Understand R’s basic data types

Understand R’s basic data structures including vectors and
matrix

Understand R’s package system

Perform simple statistics

Visualise real-world dataset using R's package

Write your own functions

o O

O O O O
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We have a4
plan for our
leaming CurNe
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Recommended R training online material

https://rstudio.cloud/learn/

e [nteractive
e Readytogo

P> Maastricht University

primers  @sudiocloud

eStudio Primers

The Basics

Start here to learn the skills that you will rely
on in every analysis (and every primer that
follows): how to inspect, visualize, subset,

and transform your data, as well as how to
run code.

Iterate

Master a core programming paradigm with
the purrr package: for each ____ do _

Work with Data

4

Learn the most important data handling skills
in R: how to extract values from a table,
subset tables, calculate summary statistics
and derive new variables.

Write Functions

Functions are the key to programming in R.
This primer will teach you how to write and

use your own reusable functions.

Login  SignUp

Learn data science basics with the interactive tutorials below.

Visualize Data

A
AAA
AAA

Learn how to use ggplot2 to make any type
of plot with your data. Then learn the best
ways to visualize patterns within values and
relationships between variables.

Report Reproducibly

.*.\.\.\.\.\.\
.*.\.\.\.*.\.\
FEYEEE

your work with the best authoring format for
Data Science: R Markdown.

Tidy Your Data

Unlock the tidyverse by learning how to
make and use tidy data, the data format
designed for R.

Build Interactive Web Apps

Say hello to Shiny. R's package for building
interactive web apps. Learn to turn your
analyses into elegant tools to share with
others.


https://rstudio.cloud/learn/primers

Recommended R training online material

https://datacarpentry.org/r-socialsci/0 =~ e

How to manage your environment?

1_i ntro_to—r/i n d eX. htm I How to install packages?

2. Introduction to R What data types are available in R?

1 1 What is an object?
. O p e n S C | e n C e C O m m U n |ty Hovel‘t;:na\r/]a?u]eescz)e initially assigned to variables of different data types?

What arithmetic and logical operators can be used?
. S't e p_ by_ Ste p | e S S O n S How can subsets be extracted from vectors?

How does R treat missing values?

How can we deal with missing values in R?

. Exe rC | S e S 3. Starting with Data What is a data.frame?

How can | read a complete csv file into R?

How can | get basic summary information about my dataset?

How can | change the way R treats strings in my dataset?

Why would | want strings to be treated differently?

How are dates represented in R and how can | change the format?

4. Data Wrangling with dplyr and tidyr How can | select specific rows and/or columns from a dataframe?
How can | combine multiple commands into a single command?
How can create new columns or remove existing columns from a dataframe?
How can | reformat a dataframe to meet my needs?

||I|||||© ?-.-a
O
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https://datacarpentry.org/r-socialsci/01-intro-to-r/index.html
https://datacarpentry.org/r-socialsci/01-intro-to-r/index.html

Bk quides

e | earning statistics with R
o https://learningstatisticswithr
.com/book/
e R for Data Science
o https://r4ds.had.co.nz/
e Data Visualization
o https://socviz.co/
e Intro research methods
o https://bookdown.org/ejvanh
olm/Textbook/
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https://learningstatisticswithr.com/book/
https://learningstatisticswithr.com/book/
https://r4ds.had.co.nz/
https://socviz.co/
https://bookdown.org/ejvanholm/Textbook/
https://bookdown.org/ejvanholm/Textbook/

