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Sources

» Homepage www.r-exams.org

(R/Exams 2020)

» installation notes

> tutorials @ e ° e
P exercise templates

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

L R/exams New Blog Articles
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Installation: R

. The R Project for Statistical Computing
Installation notes can be found on: R

http://www.r-exams.org/
tutorials/installation/

Getting Started

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)

All Installers
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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)

) SWel'M

Console Terminal - Jobs. =5

R version 3.6.3 (2020-02-29) -- "Holding the Windsock"
Copyright (C) 2020 The R Foundation for Statistical Computing
Platform: x86_64-pc-linux-gnu (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 HTHL browser interface to help.
Type 'q()' to quit R.

[Workspace loaded from ~/Seafile/RExams Tutorial/tutorial/.RData]

> getwd()

[1] "/home/daniel/Seafile/RExams_Tutorial/tutorial”
> setwd("/home/daniel/Seafile/RExams_Tutorial/")

> install.packages("exams", dependencies=TRUE)|
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First example [WA®

When working with RStudio: Open
project via File > Open Project

Example is defined and created by l
two R-scripts:
1. B1.Rnw definition of the exercise
2. createexams.R script which 3
runs commands of the R/exams o113, canerter = arac st e - 5

API ;

O pen ﬁ Ies via F11e > Open Fl 16 [Workspace loaded from ~/Seafile/RExams Tutorial/tutorial/.Roata]

getud()
[1] */home/daniel/Seafile/RExans_Tutorial/tutorial®

Image files for figures to be included  : i oo st

# Preview as htnl
> exans2htnl ("BL.Rnw", converter = "pandoc-mathjax", mathjax = TRUE, name = “B1')
wn

in the exercise are saved in the b e e e
figures folder.
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First example

Execute commands in
createexams.R by pressing

Crtl + Enter with the cursor in the

respective line.

» exmas2html () create html of
exercise, useful for testing and

debugging

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

» exmas2moodle() create xml of
exercise for import into Moodle

Daniel Wildt
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@[

set
19 xanszpdr (421, A

xal for ir
22 set.seed (1090

t in BOKULearn

23 exams2noodle("B1.Rnw",n=3, converter = "pandoc-mathjax", name = “B1')
2

mo()!
o, et ) o L browser interface o hely
Type ‘()" to quit R.

for sone denos, "help()' for on-line nelp, or

IWorkspace oaded fron ~/Seafile/RExans_Tutorial/tutorial/.Roatal

> getud(

Exan: ial/tutorial”
e after start of RSudio

# Preview as htal

> exans2html ("8L.Rnw", converter = "pandoc-mathjax”, mathjax = TRUE, name =

Loading required namespace: rmarkdown
Loading required namespace: baseSdenc

Set path:

Training for teaching staff
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First example

2 components
1. IATEX (default):
> for text
» comment: %
> commands started with
backslash (e.g. \rho for p)
2. R-code:

<<echo=FALSE, results=hide>>=
# R-code and calculations
(¢l

» comment: #

» global variable definition by <-

) SWel'M

10 # prepare sketch
11 include_supplenent("B1_figure.PNG",dir = "figures", recursive = TRUE)
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First example > %
=

Create random numbers with R:

» runif(n,low,high) creates a
vector with n elements from a
uniform distribution with limits B e, mae e
low and high o

15,45) /100

seq(Fron=760, to-1300, by=10),1)#ko/n3

» sample(d, n) randomly choosen i
elements from a vector d ‘

rtion of copper

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

» round(x, n) round xton
decimal places
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First example

» basic arithmetic +, -, *, /

> functions e. g. trigonometry:
cos(), sin(), tan()

> mathematical constants: pi,
exp (1)
> if — then — else statements

P> for-loops, conditional loops

36

B

38
39
40
a1
42
13
a4
a5
16

) SWel'M

| IWA

## SOLUTION

# mass and volume
m<-GL /g

mZn <- m * wZn
mCu <- m * wCu

VZn <- mZn / rhoZn
VCu <- mCu / rhoCu

V <- VZn + VCu

# weight under buoyancy
GA <- GL - V * rhoF * g

# density brass
rhol <- m / V

Daniel Wildt
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> questions: text for the
question (defined later) -

39 questions <. solutions <- explamations <- tolerances <- rep(list(*"), 6
60 type <- rep(list(*nun"), 6)
61

» solutions: correct answers & sy

63 solutions[[1]]
64 tolerances[[1]]

> explanations: additional & S <

explanations[[2]] <- mZn
68 tolerances([2]] <- 0.01

explanations 3 Bl = S «
<- 0.002

solutions([3]]
72 tolerances([3]

explanations[[1]] <- mCu
.01

» tolerances: +/— gl

explanations[[4]] <- wZn
76 tolerances[4] 6.002

. 77
tolerances (for numeric CEEEA e e
80 tolerances([5]] <- 10
. 81
q uest|ons) g g:;zﬁzﬁ[([sl <- ([ we)ght would be higher", "weight would be lower")

cl
exp\ananonsue ] <= c((rhof > rhoW), (rhof < rhow))
85 tolerances([6]]

. H 86
> type quest|on type &7 if(any(enplanations(c(1,2,2,4.9)] < 0)) explanations(c(1,2,3,4,5)] <- lapply(solutions(c(1,2
L sep =)

4,5)1, function(x) paste

89 explanations(6] <- lapply(solutions[6], function(x) ifelse(x, "True*, "False"))

> po ints: integers for 30 solutions < Loty solutions(s], métoicezstring
weighting of sub-questions
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First example IWA®

Question types (Zeileis etal., 2014):

» mchoice: for multiple-choice

> num: for questions with a questions where each element of
numeric answer the question/statement can
> string: for questions with a either be true or false
(short) text answer » cloze: combination of
» schoice: for single-choice questions/statements with num,
questions where exactly one of string, or mchoice answers.
the questions/statements is true Thus, each element of the
and all others are false question has either a numeric,
(drop-down menu) short text, or single/multiple-
——————————————~choiceanswer———————
Daniel Wildt Training for teaching staff
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Exam 1

1. Question

> question text in IATEX
‘The weight of a piece of brass amounts to Gi... Its weight under buoyancy in a fluid with density p- amounts to G . The

density of the components of the alloy are given with pc, nd pz for copper and zinG respectively. > co d e fo r ma t h ema t | ca I sy m b fe) IS

Gz between $$

P20 = 7190 kg m™

pea = 8920kgm™

ssorgm » value from R-variable by Sexpr

< pw = 99821 kgm™

Pr

52 solutions 6] < Lopply|sotutions 61, achoicezstring

o

95 \begin(question)

o

97 The weight of a piece of brass amounts to §6 \athm(L)S. Its weight under buoyancy in a fluid with density $\rho F5
amounts o 5 \RAthra(NIS. The density of the compancnts of the atloy are given with $\Pho \Rathra(Culs. und $\rho.\mathra
{20]$ for copper and zinc respectively.

99 \begin itentze)
100 \ien's6 L \sear(formt round(GL,3) msmoll-2) |\ \ehrn()s

105 Viten S\rho-Lasthrm(H) = \SeRBrROWIA.hBERI KGN (-3))8
106 \end!itemize)
107

108 \begin
105 Vnetudegraphics dthe. atextdth] (1. tigure. )
110 \endicenter)
111
112
2 113 \begintabutar) (1)
What s the mass of copper in the alloy n kgf i 114 What s the mass of copper in the atloy in ka7
What is the mass of zinc in the alloy in kg? kg 15 G ssmseries o
116 What is the mass of zinc in the alloy in ko?
What i the mass proportion of copper in the alloy? 1 i A ,,A,‘M,,,, o
Whatis the mass proportion of zinc n the alloy? 1 118 he ass proportion of copper in the alloy?
e it
Whatis the density of the brass in kg m™? kam3 120 What is the nass propertion of zinc in the alloy?
121 6 SOANSHERASY 1\
‘ot he weight o the rass underbuoyency i ele 20" C Wi densiy o weight wadbehgher. weigt would 122 Vit 15" the density of the brass In S\mothraikoue(-3)157
be higher or lower? be lower. 123 6 SANSHERS#H on- N\

124 Vould the weLont of the brass under buoyoncy In water ot $20°\eLrcs\,C with density S\rho \Rathra(MI$ be higher or lover?
125 & SHANSHERGSS \\
126 e tabutar
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First example

Solutions:
> optional part
> either for students or for
own reference
IATEX references:

> mathematical symbols:
http://detexify.kirelabs.
org/classify.html

» numerous further resources
for e. g. special characters
online

) SWel'M

@)=

125
126
127
128
120-
130
131
132
133
134
135
136
137

138-

156
5
158
159

S A v compteror Bl mn

& #FANSHERG## \\
\end{tabular}

<<echo=FALSE hide, results=tex>>=
answerlist (paste(unlist (questions), ", sep="")
@

\end{question}

\begin{solution}

e, results=tex>>=
T sep = )

<<echo=FALSE, resul
answerl)st!paste[unl)st'exp\analmns7, 6

0 @

\section*{Hasses}
veight in air:
\beginfequation)

L =\rho_\mathrn{Cu} \cdot g \cdot \Left(V_\mathrm{Zn}+V_\mathrm{Cu}\right)
\end(equa(mn)

Buoyant forces equal the velght of the displaced volunen of fluid as well as the difference
betueen the weight of the piece of brass in air and in the fluic

1
\begin{equation)

= \rho_F \cdot g \cdot \left(V_\mathrm(Zn} + V_\mathrm{Cu}\right)
Sendteqgation;

Volumes from the solution of the lineat system of equations:

7|

\begin{equation}

V_\mathrm{Zn} =\frac{6_L-G_A-\frac{\rho_\mathrm{W}}{\rho_\mathrm{Cu}} \cdot 6_L}{\rho_\mathrm(n}
\cdot g-\frac{\rho_\mathrn{W} \cdot \rho_\mathrn{Zn} \cdot g}{\rho_\mathrn{Cu}}}= \Sexpr{round
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First example | [WA®

ver Research

158 \begin(equation)

Meta-information defined at the end 5 FEiE Rimce e o i vio o) vt . in e

\Edot 5 \frat(\Pho \AaTRITH} \cdot PR \Rathrn{Zn) \Cd3t g} {\Fho \Rathrm(CuT] 1o \SeRpr{ roum
VZn°10°6, 1))\, \nathrm{cn"3}

H - 160 \end equation)
of the tile e
- 162 \chln(euuatmn
165V ARath{GU) = \frac( L\rho \nathen(Zn) \cdot g \cdot V \nathra(Zn}) (\rho \nathrn{cu) \cdot
3}

g1 sexpr (round (VCu+10°6 1) \; mathmicns
164 Lenotequation)

P> question type et e
168 ‘\end{solution}

» exam name, section, version e (}
R
i

P concatenate solutions, points,
tolerances
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Examples and tutorials
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|

and River Research

wocns - [ occseTapaEs  aloc

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

Tutorials

Hands.

Using LaTeX in R/exams: What, Why, How?

Online Tests for TestVision with R/exams

Category: TUTORIALS

fusing. H
L ReadMore>

Category: TUTORIALS

N

org/tutorials/
Summative Online Exams with R/exams and OpenOLAT
Category: TUTORIALS
declaration prior to the exam. Read More .
Daniel Wildt Training for teaching staff
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