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1. Online examinations @ ETH Zurich
“Resource rich” examinations

Online examinations as service
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Online Examinations @ ETH Zurich: Terminology

= Online

= Summative |
= With credit
= Proctored online-assessment
= On campus (online-exam)
= Managed infrastructure

e-assessment |

disconnected
computer

internet | intranet |

\
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Educa

Online Examinations @ ETH Zurich: Overview

= 2007 first pilots, 2010 regular service

= ~130 exams with ~10'600 students in spring term 2019
= High proportion of selective, high-stakes examinations
= Summative examinations designed by lecturers

= |mportant role of first year university examinations in

Switzerland
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Online Examinations @ ETH Zurich: Impressions
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Why Resource Rich? - Examination Quality!

1. Improve learning outcomes
by making examinations more meaningful and motivating to students

2. Improve measurement quality (i.e. validity)
of competence assessments
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Resouce I‘ICh examlmnatlon Statlstlcs Il - Exam in R-Studio
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) DSourceon Save | q ZJ"

## Mache Test

sm <- sumary(éov(ywx i |
pval <- Sm[[lll[[‘S]][l]q“ il —*df))
## Speichere| Ergebnis i i
res[i] <~ ( pv:ﬂ i a1pha)

gl
3
\ list(m = mean(res), si= s‘gi(r‘es)/‘-;:,‘qr:t(reps))

## Lineare Regression ‘ it o
machtiM <- funct'aon(n L bg‘ il 0‘ ‘b‘l gl
res <- vector (" numer 1c ‘rEPS) il

for (i in it reps) { il
## simuliere Daten i il
ey runif(n=n, min = ‘1 mzx F;J,()) iy
L. hhie DLTXIE rnorm(n, ‘m an,
E# Mache Test iy e _
tmp < m(y K0 e E241
val YA i
#F Sp

_2 17.7107070098844,2.6

4 |1.01870161853924,0.
5 |2,61250967711275, 1584316
6 16.97802988641759,2.67723
5.64507742734208, 1.6

3 68677247308653,2821 852
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Resource rich examination: Online-Exam in Crop Pathology llI

Preparation of specimen for
analysis and diagnosis on an
USB-Microscope. Upload of
microscope images to a
Moodle exam.
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J BB -0+ |+ x| X2 Q
}
@ Thes file uses Cell Mode. For information, see the rapsd code feration|
13 M= 10" b Number f Monte Carlo sanmp ||
"
15 gl = 8(x) (%40.25)."3; % integrand
16 exact gl = (1.25%4-0.75%4)/4; % exact va
17
18 ' Aps § MC and antithetic M
19 [Smeanl, Svarl] = MC(gl,2°M);
20 [antiSmeanl, antiSvarl] = MCant ithetic(g
A 21
5 ’
22 ence erva
23 beta r 975, 0, 1)
24
)| i6 )
27 + exact |
8
29 + Smeanl)
beta*sqrt (Svarl/2/M), Smean]

/2/M))

,antiSmes|

Smeanl-beta*sqrt (antiSvarl/M), an
fprancet ( L sy \ 1 r
2*beta*sqrt (antiSvarl/M))

unction [Smean, Svar] = MC(g.M)

This function computes a Monte Carlo apjg
\int (-1}"(1) g(x) dx with M samples.

M = number of Monte Carlo samp
Cutput: Smean = sample mean

= S —
DdR 4270 39 Ae
J BB -0 ¢+ x| ERQ
Q!Ml*m(dﬂo&.ludmnhy“gmm
13 M= 10" % Number f Monte Carlo sample
"
15 gl = 8(x) (%40.25)."3: » integrand
16 exact gl = (1.25%4-0.75%4)/4; % exact va
17
1e v Apg § MC and antithet M
19 [Smeanl, Svarl] = MC(gl,2°M):
B 20 [antiSmeanl, antiSvarl)] = Hﬁmrnn-urth
o 21
’ . . ’
22 ence erva
23 beta norminv ( 9758, . 1)
24
i | 26 fprintt )
27 fprintf ( , exact
28 fpr £
29 et ( » Smeanl)
30 er(
beta*sqre ( 1/2/M), Smean
fprinct(
arl/2/M))
( ,antiSmes

Smeanl-beta*sqrt (antiSvarl/M), an
fpranct ( B ¥ ] 1 r
2*beta*sqre (antiSvarl/M))

unction [Smean, Svar] = MC(g.M)
computes a Monte Carlo apy
gix) dx with M samples.

This functi
\int {-1}"{
Input: g = function handle for the inj

Output: Smean = sample mean

f
*
s
% Input: g = function handle for the ir
A
3
*

Svar = sample variance
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%
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L M = number of Monte Carlo samp|
3
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Svar = sample variance

Exam

= =
] 16 exact gl = (1.2
17
h M = 200000 samples |]2® v Aps " oae
1|19 [Smeanl, Svarl)
dence interval: | 0.000( l 20 [antiSmeanl, an
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ith M = y samples 23 beta norminv (
jence interval [
95 in
1 be
|
beta*sqrt
fow Help fprinte (
=l U@ a D fprintf (
fpr £i(
[anable using the Marsaglia polar method 1Smeanl-y
- fprince(
makized histogram J 2*beta*sqgrt
of the standard normal distnbution
function [Smean,
% This function
% \int_(-1)}"(1}
% Input: o -
L] M-
% Output: Smean
* Svar

% initializing ¢
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Always keep in mind

Online examinations need to be as secure and fraud-proof as
paper based examinations (no more, no less)!
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Online Examinations as a Service:
Technology + People + Processes = Service

Technology: requirements =» People & processes required to
= Secure, fraud-proof = monitor systems
= Reliable, robust = handle incidents
= Easy to use, familiar (for students, = support examiners & students
for examiners) | = coordinate between stakeholders
= Easy to customize and manage (for = address stakeholder needs
examiners)

* implement improvements

= =» Technology & infrastructure
alone do not suffice
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Online Examinations as a Service:
Technology + People + Processes = Service

Examinations office Room reservation

Service Owner
LET /
Network infrastructure
Faculty

' Examination clients &

‘ deployment

Students
VDI & server
infrastructure

Legend: | | Rectorate [ | Departments [ ] IT services
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Examiners Tasks

Same tasks as in paper based examinations (e.g. create questions, bring along
enough supervisors, check identity....)

+ send the files for the examination to LET early enough

+ Testing and approval of VDI-environment @ LET
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Online Examinations with SEB and Third Party Applications:
Architecture

Locked Down Client

Kiosk Component

. Virtual Desktop Client

Exam Client
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Online Examinations with SEB and Third Party Applications:
Architecture

Virtual Desktop Instance

Virtual Desktop Infrastructure
Screen recording
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Online Examinations with SEB and Third Party Applications:
Architecture

LMS in exam config.
Exam Module
‘erification
Q1 Q2 Q3
access " T
upload
LMS Server
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Technical Setup: Why Third Party Applications on VDI?

« Examination client only needs OS, SEB and VDI-client

* Certified examination environment by examiner - 1:x copy

« Easy backup of files during examination

« Easy to manage software licences

« Easy to block access of third party applications to the web (e.g. built in help
browser or installing additional R-packages)

* No access to student shares, drives and other private resources
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Third Party Applications Used in Examinations @ ETH Zurich

= Adobe Reader = Microsoft Visio

= Anaconda (Jupiter Notebook, Python) = Microsoft Word

= Berkeley Madonna = Notepad++

= Julia with Atom, Notepad++, Visual Studio = RStudio / R (different packages)
= MathType = SPSS

= Matlab = Stata

= Microsoft Excel (incl. add-ins)
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@ Demoquiz: English (Exam config) (Seite 23 von 24)
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## Lineare Regression Il ‘_ L
A7 ~ machtiM <- funct‘aon(n i bﬂ‘ e 0, ‘b1 1‘

DSource on Save | q ‘
## Mache Test =
smo<- summary(aov(yux

dat
pval <- Sm[[1]][[5]][1] i
## Speichere| Ergebnis i
res[i] = .( pv:ﬂ & alpha )

= df))

3
list(m =

mean(res), s = s‘gi(r‘es)/-;:,‘qr:t(reps))

vector( numer el ‘reps) i
n I
in 1:reps) { i i
liere DaIEI iy iy
mmﬁtmftn-n, in = 1 mé:nzl% o
B b0 + bliX ® rnorm(n, ‘m j

res <-

Insert

2117, 71070700988442
3 |6.8677247308653,2.821401852

: 1.01870161853924,0.

5 12.61250967711275,1.5843

| 6 16.97802088641759, 267723

;| 5,64507742734208, 1.8

2.48759640095594 1

| |7.90833753388647,2°

2. 1464512109965,

| 12.51018839332017
7,4103588_53,5-5@& 2
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Insert

Page Layout

Book1 - Excel

Formulas Data Review View Q Tell me what you want to do...
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restore
=
.
2
Safe Bam
Browser

z restore

¥ " Old username

Please type the old usemame
(Example: lehre100)

[&] Pictures

Host Name: LET-VDI-1-004
User Name: lehre242

DEU 09:02
04.12.2019
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Questions
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Contact Information

ETH Zurich

Samuel Witzig and Daniel Schneider
Educational Development and Technology
Haldenbachstrasse 44

8092 Zurich

www.let.ethz.ch
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