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Sources

I Homepage www.r-exams.org
(R/Exams 2020)
I installation notes
I tutorials
I exercise templates

I Publication:
A. Zeileis et al. (2014). ‘Flexible
Generation of E-Learning Exams in
R: Moodle Quizzes, OLAT
Assessments, and Beyond’. Journal
of Statistical Software 58 (1). doi:
10.18637/jss.v058.i01

JSS Journal of Statistical Software
June 2014, Volume 58, Issue 1. http://www.jstatsoft.org/
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Abstract

The capabilities of the package exams for automatic generation of (statistical) exams in
R are extended by adding support for learning management systems: As in earlier versions
of the package exam generation is still based on separate Sweave files for each exercise –
but rather than just producing different types of PDF output files, the package can now
render the same exercises into a wide variety of output formats. These include HTML
(with various options for displaying mathematical content) and XML specifications for
online exams in learning management systems such as Moodle or OLAT. This flexibility
is accomplished by a new modular and extensible design of the package that allows for
reading all weaved exercises into R and managing associated supplementary files (such as
graphics or data files). The manuscript discusses the readily available user interfaces, the
design of the underlying infrastructure, and how new functionality can be built on top of
the existing tools.

Keywords: exams, e-learning, multiple choice, arithmetic problems, Sweave, R, LATEX, HTML,
XML, IMS QTI, Moodle, OLAT.

1. Introduction

The design for version 1 of the exams package was conceived eight years ago (in 2006) when
the original authors (Grün and Zeileis 2009) were involved in a redesign of the introductory
statistics lecture at WU Wirtschaftsuniversität Wien. Back then the main goal was to be
able to produce exams along with associated self-study materials as PDF (portable document
format) files. Thus, the main focus was still on printable materials for classic classroom exams.
Although e-learning systems started to become available more easily back at that time, they
were still not very widely used and, more importantly, rather few easy-to-use standards for
specifying e-learning exams were available (e.g., WU Wien used a partially self-developed
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Installation: R

Installation notes can be found on:
http://www.r-exams.org/
tutorials/installation/

1. R can be downloaded from the
Comprehensive R Archive
Natwork (CRAN): https:
//cran.r-project.org/

2. Download R for your operating
system

3. Choose subdirectories “base”
and “Rtools”
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Installation: RStudio

Integrated development environment
for development of R-scripts:
1. Download and install RStudio

Desktop for your operating
system https://rstudio.
com/products/rstudio/
download/#download

2. Start RStudio (e. g. via Start
menu on Windows)
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Installation: RStudio

Fig.: View of RStudio after first start
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Installation: R/exams

Download and install R/exams
package via command line in
RStudio (only necessary before first
use of R/exams):
> install.packages("exams",

dependencies=TRUE)

Load R/exams package via command
line in RStudio (necessary every time
after RStudio is started):
> library(exams)
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First example

When working with RStudio: Open
project via File > Open Project
Example is defined and created by
two R-scripts:
1. B1.Rnw definition of the exercise
2. createexams.R script which

runs commands of the R/exams
API

Open files via File > Open File
Image files for figures to be included
in the exercise are saved in the
figures folder.
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First example

Execute commands in
createexams.R by pressing
Crtl + Enter with the cursor in the
respective line.
I exmas2html() create html of

exercise, useful for testing and
debugging

I exmas2pdf() create pdf of
exercise, e. g. for test on paper

I exmas2moodle() create xml of
exercise for import into Moodle Set path:

setwd("path/to/files")
Daniel Wildt Training for teaching staff
21–25 March 2022 R/exams installation and set-up 8/19



First example

2 components
1. LATEX (default):

I for text
I comment: %
I commands started with

backslash (e. g. \rho for ρ)
2. R-code:

<<echo=FALSE, results=hide>>=
# R-code and calculations
@

I comment: #
I global variable definition by <-
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First example

Create random numbers with R:
I runif(n,low,high) creates a

vector with n elements from a
uniform distribution with limits
low and high

I sample(d, n) randomly choose n
elements from a vector d

I e. g. vector of pipe diameters in m:
d<-c(50,65,80,100,125,150)/1000

I round(x, n) round x to n
decimal places
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First example

I basic arithmetic +, -, *, /
I functions e. g. trigonometry:

cos(), sin(), tan()
I mathematical constants: pi,

exp(1)
I if – then – else statements
I for-loops, conditional loops
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First example

I questions: text for the
question (defined later)

I solutions: correct answers
I explanations: additional

explanations
I tolerances: +/−

tolerances (for numeric
questions)

I type: question type
I points: integers for

weighting of sub-questions
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First example

Question types (Zeileis et al., 2014):

I num: for questions with a
numeric answer

I string: for questions with a
(short) text answer

I schoice: for single-choice
questions where exactly one of
the questions/statements is true
and all others are false
(drop-down menu)

I mchoice: for multiple-choice
questions where each element of
the question/statement can
either be true or false

I cloze: combination of
questions/statements with num,
string, or mchoice answers.
Thus, each element of the
question has either a numeric,
short text, or single/multiple-
choice answer
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First example

I question text in LATEX
I code for mathematical symbols

between $$
I value from R-variable by Sexpr
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First example

Solutions:
I optional part
I either for students or for

own reference
LATEX references:
I mathematical symbols:

http://detexify.kirelabs.
org/classify.html

I numerous further resources
for e. g. special characters
online
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First example

Meta-information defined at the end
of the file:
I question type
I exam name, section, version
I concatenate solutions, points,

tolerances
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Examples and tutorials

I wide range of example
exercises and exams
available on
http://www.r-exams.
org/tutorials/
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