--- Chapter Two ---

What You Need To Know
To Get Started With R

What Is R?

R is an open source, and so freely available, analytical software package that is widely used
by biologists for carrying out data processing and statistical analysis. In fact, it has become
so widely used that knowing how to use R can now be considered a critical skill for almost
all biologists. However, unlike most other widely used software packages, R does not have a
true graphic user interface (GUI) that allows you to simply click on menus and/or buttons
to carry out specific tasks. Instead, it is primarily command-driven. This means that you
need to enter lines of code in order to get it to do what you want it to do. Many biologists
find this rather daunting, and at first it can be, but you should not allow this to put you off
using it. This is because R is an amazingly powerful tool that, if you learn to use it propetly,
can make your life as a biologist so much easier. In addition, once you start using it, you will
find that R is not as difficult, or as complicated, to use as it may at first seem, and the effort
you put into learning it will be repaid many times over by the benefits of being able to use it
to process and analyse your data more quickly and more efficiently than you could ever

hope to do without it.
Where Can I Get R From?

As an open source software package, R can be freely downloaded from the R Project
website at www.r-project.org. This workbook assumes that you will be using version 3.6.1, 3.6.2
or 3.6.3 (the three most recent versions at the time of writing), but the instructions provided

in it should work for almost any recent and future versions of R.
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How Can I Use R?

There are two common ways that biologists use R. These are using the native R user
interface, which will be referred to in this workbook as RGUI, and by accessing it using a
third-party user interface. The RGUI option is the one that automatically appears when you
open R, and it looks like this:

R RGui (64-bit] - [R Console] - O x
R File Edit View Misc Packages Windows Help I

R version 3.6.1 (2015-07-05) -- "Action of the Toes"
Copyright (C) 2018 The R Foundation for Statistical Computing
Platform: x86_64-wé4-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale
R is a collaborative project with many contributors.

Type 'contributors(}' for more information and

‘citation()' on how to cite R or R packages in publications.
Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start(}' for an HTML browser interface to help.

Type 'g(}' to quit R.

This window (which, when you first open it, contains text detailing of the version of R you
are using and various other bits of information) is known as the R CONSOLE window. To
use the RGUI, you simply type the R code you wish to run on the command line of this
window (the line that starts with a > symbol) and press ENTER on your keyboard. To save
your work, or to reload a previous work session, you can select the appropriate option from
the menus along the top of the user interface (see below for more details). As and when you
call them up, other windows, such as DATA VIEWER windows (which allow you to view
data tables that you have within R), R GRAPHCS windows (which will display graphs and
other graphics generated by the R commands you enter into the R CONSOLE window) and
an EDITOR window, will appear in the main RGUI window alongside the R CONSOLE

window.
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Of the third-party user interfaces available for R, the one that is the most widely used by
biologists is called RStudio. The main reason that many biologists prefer to use RStudio
rather than the native RGUI is because it makes it easier to follow exactly what you are
doing, to edit the commands you have used in the past to adapt them for use with new data
sets and to archive them in a meaningful way so you have a record of exactly what you have
done (see Appendix II). As a result, we recommend that you use RStudio to access R, rather
than RGUI, both for completing the exercises in this workbook and for your own analyses.
However, regardless of how you access R, you will use the same commands to complete the
same tasks. Any points of difference between using these two interfaces for the exercises in
this workbook are highlighted within the instructions provided. This means that, as far as

this workbook is concerned, it does not matter which interface you choose to use.

Unlike the native RGUI, RStudio needs to be downloaded and installed separately.
However, it is also freely available and you can download it from www.rstudio.com. Once you
have installed RStudio, it will automatically connect to R (as long as you have already
installed R on your computer) and it will be ready to use. When you first open RStudio, its

user interface should look like this:

RStudio - X
File Edit Code View Plots Session Build Debug Profile Toeols Help
LR+ = Go to flle/function ~ Adgins ~ Kl project: {None)

@7 untitied1 Environment  History  Connections
SourceonSave | B v +Run | o+ Source * g # Import Dataset ~ | List ~

L Global Environment -

Files Plots Packages Help  Viewer
@ NewFolcer | @ Delete =) Rename | {3k More -
2 Home
A Name Size Modified
“] Rhistory 8B Mar 19, 2020, 3:51 PM

11 (Top Level) 3 RScript = GIS DataBase
P— o Nest_Box_Breeding_Data.csv_1.ods 154K8 Sep 14,2019, 1030 PM
You are welcome to redistribute it under certain conditions.
Type "license()' or 'licence()’ for distribution derails.

277K8 Nov 8, 2019, 535 PM
ricbook ppt._... 2006 KB Sep 14,2019, 3:20 PM

Natural language support but running in an English Tocale

R is a collaborative project with many contributors
Type 'contributers()" for more information and
‘citation()" on how to cite R or R packages in publications.

Type "demo()’ for some demos, 'help()' for on-line help, or
"help.start()' for an HTML browser interface te help.
Type 'q()’ te quit R.

If your version of RStudio does not look like this, click on VIEW on the main menu bar,
and select PANES> SHOW ALL PANES. This will make sure that all the required

windows are set to display. If the upper left hand window is still not visible after you have
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done this, click on FILE on the main menu bar and select NEW FILE> R SCRIPT. This

should make the missing window appear.

The RStudio user interface is divided into four windows or panes. These are: 1. The
SCRIPT EDITOR window (the upper left hand window); 2. The R CONSOLE window
(the lower left hand window); 3. The ENVIRONMENT/HISTORY window (the upper
right hand window); 4. A window in the lower right hand corner that includes tabs for
FILES (which allows you to browse files on your computer — this means the list of files and
folders that appears in this tab will be unique to your computer and will not match those in
the image on page 8), PLOTS (which displays any graphs or other graphics created by
commands you run in the R CONSOLE window), PACKAGES (which allows you to
access additional packages — see below for information on what an R package is) and HELP

(where you can get help if you get stuck with anything while using R).

As with the native RGUI, you can enter the R code you need to run a specific command
directly in the R CONSOLE window in RStudio. However, the main advantage of using
RStudio is that you can also use the SCRIPT EDITOR window to enter, edit, prepare,
annotate and store any R commands you might wish to use before you run them in the R
CONSOLE window. This makes it a much more flexible way to enter commands into R. In
order to run a command from the SCRIPT EDITOR window, you need to transfer it to the
R CONSOLE window. To do this, you simply select the appropriate command (or a block
of commands) in the SCRIPT EDITOR window and click on the RUN button at the top of
1t.

What Special Terms Are Used When Describing Things In R?

For the most part, the terms that are used when completing data analysis tasks in R are the
same as those you would use in any other statistical package. However, there are eight terms
which are more specific to R that are useful to understand in order to be able to use it more

easily. These are:

1. Code: In R, Code refers to the string of text and characters that you need to enter to
make it do something, such as importing a data set, creating a graph or running a specific

statistical test. A piece of Code is made up of a number of different components,
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