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| Conceptual background, terminology

| Supported interaction types (question types)
I MC, SC, Ordering, short text, text, code

| Supported form of e -assessments:

I Online exam
I Inclass quiz
I Inclass exam
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| History
I Developed originally for simply collecting text answers in
course ONetzwerkeO (since 2010, e.g. in 2019: 10 exa ms)

I Goals: Ease handwriting deciphering for lecturers,
correction options for students (improved grades)

I Used in EU project for automated essay grading fr
based on latent semantic indexing

I Recent Development

I Handle increased grading effort when changing group Size
from 30 ->60 in networking course; mixture of open text
and short text questions (since June 2019)

I Use in Basic Programming Courses for students solving
coding examples (used in class in Jan 2020)
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What is this?

Based on stock OpenACS packages (xowiki, xowf)

Supports different kinds of questions (Test Items)
I Single Choice Interactions

I Multiple Choice Interactions

I Ordering Interactions

I Short text Interactions

I Text Interactions

I File Interactions

I Code Interactions

Same OTest ItemsO can be used in different assessment typ
(such as online -exam and inclass -quiz)

All interactions are defined by (extensible) workflows
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Three kinds of workflows

I Content creation workflows

I Workflows on collections of test

Managing (single) Test Items
Workflow operations: Creating, editing, publishing,

Managing Assessments (collections of test items)

Workflow operations: compose, publish, terminate, sh
delete results, stop assessment

Contains item management and answer management

I Answering workflows

Defines interactions of participants in assessments

Workflow operations: start assessment, answers quest
submit

Details Different depending on assessment type
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unpublishing, deleting
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| Structure of Test Items
I Common fields (meta -data):
Title, E, minutes, grading options, shuffling options, fe edback
I Question type specific fields (Ointeraction typesO)
! Multiple choice (repeatable)
! Single choice (repeatable)
! Ordering (repeatable)
! Text -based Interactions
I Short text Interactions (repeatable)
I Text Interactions
I Code Interactions

I For all interaction types
I Auto -correction:

! MC, SC, Ordering: grading schemes for fully automated grading ( per exercise)
! Text -based interactions via Ocorrect whenO specs
Lecturer -oriented, i.e. for text answers a pre -correction
I Feedback, result statistics
I Revisioning, access control, rich text editor, image S, internationalization,
custom templates, responsive design (mobile devices), E /’E—QU,S @) < Avisi




Creating Test Items “U
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GN's Main Site Home Members  Administration ~ { ’V
Search Go!
GN's Main Site : xowf : Online Exam Index View - Edit - Revisions - New Page - Delete - Admin - Index
xowf ~ New~ Clipboard ~ This Page ~
Create new
Text Interaction - Test Items
O I . Short Text Interaction j €
n Irl MC Interaction _ex Edit/ E i
SC Interaction
= rout _ Test ltems
. ted Questions:
& Expo Online Exam
. r form en:TestltemText.form, en:TestltemSho@lext.form, en:TestitemMC.form, en:TestltemSC.form
Inclass Quiz
[21c 11— . Title2 Last Modified< Creation Userz
Folder with noindexpage (& i b packets (Short Text) 2 hours ago Gustaf Neumann T
F Kapitel 1 s By T
ragen Kapite G B " \owork protocols (MC) 4 hours ago Gustaf Neumann m
KM Tutorial . aN: =
G E = My Question 5 hours ago Gustaf Neumann 0
Onlline Exam
m

G E = Network Connectors (Text) 5 hours ago Gustaf Neumann
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Arbitrary number of alternatives
I Adding/deleting alternatives
Optional randomized order of alternatives

I Randomization options:
! Never
! Always
! Per-user

Optional randomized selection of alternatives

I Define e.g. 10 alternatives

I Specify that e.g. 5 alternatives should be presented to t he user
Grading schemes

I 5 predefined schemes (1 exact, 4 with partial results)

I Rating schemes with different and equal weighting
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Network protocols (MC)

Name*
w xowf

en:mc-1
B Export for Stefan
@ Shortname to identify an entry within a folder, typically lowercase characters

Shuffling options

Network protocols (MC)

Folder with index page
Folder with no index page

Fragen Kapitel 1
Creator

KM Tutorial
Gustaf Neumann

Onlline Exam

Multiple Choice Questiol
Minutes 2

Onlline Exam Monaco

Shuffle — None © Peruser () Always Show Max 8 Grading Scheme ggw j

Exercise Text
Redirect Action

[E| [ [-E\ Aﬂ:' & l~ [l E E Q :: Source
Review Workflows
B IS I == JE 99 Styles ~  Format - ?
Test folder
blockchain Which of the following statements are correct?
gbl

Sub-Question
[-E‘l [ [EI A,B/c' & |~ [l E E Q :: Source
B I S|L|| = & IE 99 Styles - Format - 2

The layers 1 to 4 of the ISO/OSI model contain application protocols.
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Question 3: Network protocols (MC) - (2 minutes) - Exam on "Data
Communication and Networks" - IP: 127.0.0.1

Which of the following statements are correct?
The layers 1 to 4 of the ISO/OSI model contain application protocols.

The network layer is responsible for routing tasks.

TCP is a connection oriented protocol with error handling and provides a reliable transmission of data over different types of unknown networks.
IP is on the same OSI layer like ICMP.

IP is a connection oriented protocol

—

Previous Question 1 2 ’ 3 ’ Save Answer Review Exam
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Sample MC Item in Online Exam “U
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Question 3: Network protocols (MC) - (2 minutes)

Which of the following statements are correct?

The layers 1 to 4 of the ISO/OSI model contain application protocols.
IP is on the same OSI layer like ICMP.

IP is a connection oriented protocol

TCP is a connection oriented protocol with error handling and provides a reliable transmission of data over different types of unknown
networks.

The network layer is responsible for routing tasks.

© Sorry, incorrect! 1 0 1 1 1 selected_grading_score 70.0
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| Arbitrary number of alternatives
I Adding/deleting alternatives
I Optional randomized order of alternatives

I Randomization options:
! Never
! Always
! Per-user

I Optional randomized selection of alternatives
I Define e.g. 10 alternatives
I Specify that e.g. 5 alternatives should be presented to t he user

I Correct item is shown always
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| Purpose
I Bring elements to a certain order
| Arbitrary number of alternatives
I Adding/deleting alternatives
I Optional randomized order of alternatives

I Typically randomized order, which a participant have to bring to a
correct order

I Optionally ability to provide a predefined order (cur rently not
accessible over web Ul).




Creating Ordering Item

Storage Media (Ordering)

Name*
& xowf

en:storagemedia
B Export for Stefan

© Shortname to identify an entry within a folder, typically lowercase characters
Folder with index page

Title

Folder with no index page Storage Media (Ordering) O rd e rl n g

Fragen Kapitel 1

Creator
KM Tutorial e e l I I e n tS
Gustaf Neumann
Onlline Exam
Onliine Exam EN
Minutes 2 2

Onlline Exam Monaco

Exercise Text

Redirect Action
a2 ® @ AL+ @S N = "2

Review Workflows LE’ [ [E’ j - | E E — Q N Source
BIS|L| == 2 99 Styles ~  Format -9

Test folder

blockchain Order the following storage media according to their maximum capacity an ascending
order

gbl

Ordering Elements

Floppy Disc
X
CD-ROM

USB stick
[x]
[add another] ,/,_ EFMD
EQUIS

aceatoiren
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Sample Ordering Item in Online “U
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Question 2: Storage Media (Ordering) - (2 minutes) - Exam on "Data
Communication and Networks" - IP: 127.0.0.1

Order the following storage media according to their maximum capacity an ascending order

DVD
USB stick
CD-ROM

Floppy Disc

Previous Question 1 2 3 Next Question Save Answer Review Exam




Sample Ordering Item in Online Exam W
(as seen by lecturer in exam protocol)

Question 2: Storage Media (Ordering) - (2 minutes)

Order the following storage media according to their maximum capacity an ascending order

Floppy Disc
DVD
CD-ROM

USB stick

© Sorry, incorrect! 100 1
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l Like MC and SC:

I Arbitrary number of alternatives
I Optional randomized order of alternatives

I Optional randomized selection of alternatives

I For every Short Text field:
I Short Text field type:

! Number, single world, multiple words, multiple lines
| Auto -correction via Ocorrect -whenO
I Optional field for expected solution

I Summarization viatag -cloud and/or
answer statistics
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l  Short -text
Questions

I Severalan D
swer options

I Correct -when
per alternative

Answer options

Exercise Text

-

E @ @ cad e mLWEEQ H
B I S I, = := E 99 Styles ~  Format v
Fiillen Sie die Felder zu folgenden Fragen aus:
Sub-Question
ERGHE ad e m MEA=Q @

BISTI .

1N}
o
00

99 Styles

-

Source
?

: Source

Format v ?

Wieviele Bytes hat der Kopfteil eines IP-Paketes bei IPv4?

Lines 1 :

Answer @ Number ) Single Word  Multiple Words

) Multiple Lines () File Upload

Correct When

eq 20

© Condition, when the answer is correct, specified as a predicate followed by arguments (Tcl words). The

predefined predicates are "eq", "gt", "ge", "It", "le", "btwn", "in", "contains", "

match", "answer_words"



Short Text Item in Online Exam
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Question 2: IP Packets (Short Text) - (4 minutes) - Exam on "Data
Communication and Networks" - IP: 127.0.0.1

Please fill out the following questions:

¢ How many bytes has the header of an IP packet (IPv4)?

e How many bytes has the header of a TCP packet (IPv4)?

e What is the name of the successor of IPv4?

Previous Question 1 ‘ 2 ‘ 3 Next Question Save Answer Review Exam




Auto correction for Text ltems “U TTTTTTTTTT

NIVERSITAT

UUUUUUUUUUUU

(Short Text, Text, Code Interactions) e

I Purpose

I Provide hints/suggestion for the corrector
(no mapping to points)

| Definition via predicates (truth functions)

I eq, gt, ge, It, le, btwn, in, contains, match,
answer_words, E (extensible)
I Examples:

! btwn : answer/alternative correct, when it is between the prov ided
values

! contains : answer/alternative correct, when it contains any of the
provided words; highlights matches

! In : answer/alternative correct, when it is in the given set.

I Special meaning for Code Interactions

/Lmvu N—
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Short Text Item in Online Exam “U
(as seen by lecturer in exam protocol)
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Question 2: IP Packets (Short Text) - (4 minutes)

Please fill out the following questions: Exact p red I CateS
¢ How many bytes has the header of an IP packet (IPv4)? (Red/G reen mapp|ng)

|2O

O That is correct! eq 20

e How many bytes has the header of a TCP

|10

O Sorry, incorrect! eq 20 Au tO m ate d

e What is the name of the successor of IPv4? H |g h | |g htl n g Of
/ text matches

I The successor of IPv4 is IPv6.

O That is correct! contains |IPv6

.......
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Highlighted matches

- only a correction help for lecturer
- notice typos in results

- lower -case matching

e Was sind die drei Hauptk en eines SD

- controllers (Fur ein programmierbares Interface/ Schnittstellen)
- programmable switching€lements (Netzwerkkontrollelemente z.B. plolicies uns Sicherheitselemente)
- standard protocol for communication (dient der Kommunikation zwischen en Elementen)

© Richtig! contains *lower* controller switch protocol

The SDN structure consists of three components: Optlonal S.’am.ple SO|l{tIOﬂ
- controllers, / or correction Iinstructions
- programmable switching elements and for lecturer

- the standard protocol for communication between them.




Text Interactions,
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and File Interactions ceovowcs

| Text Interactions:
I Specify lines and columns for answer
I Auto -correction via Ocorrect -whenO

I Summarization viatag -cloud and/or
answer statistics

I Autosave function (also in multi -line short text interactions)

| Code Interactions:
I Specify programming language (e.g. Java, Python)
I Provide code editor with syntax highlighting and ind entation

I Specify rules when submitted answer is regarded as co rrect.

l  File Interactions:

. . Lmvu AT ASSCCHTION
I Specify a file to be uploaded ~Equis @‘« AMBA
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Question 2: Network Connectors (Text) - (2 minutes) - Exam on "Data
Communication and Networks" - IP: 127.0.0.1

Describe in two lines the performance relevant differences between a repeater and a bridge.

The bridge works on layer 2 (link layer) and performs traffic separation. The main difference between a repeater and a bridge is that a
repeater simply extends the range of a network (phayical layer) while a bridge ties two networks together.

A

Previous Question 1 ‘ 2 3 4 Next Question Save Answer Review Exam
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Text Item in Online Exam “U

Question 2: Network Connectors (Text) - (2 minutes)

Describe in two lines the performance relevant differences between a repeater and a bridge.

The bridge works on layer 2 (link layer) and performs traffic separation. The main difference between a repeater and a
bridge is that a repeater simply extends the range of a network (phayical layer) while a bridge ties two networks together.

© That is correct! contains traffic separation link layer

Highlighting text
matches
(multiple matches)
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Code Interaction in Online Exam “U

o

Code Editor




Assessment Workflows




Assessment Workflows “U
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I Assessment = Collection of arbitrary Test Items
I Managed by lecturer to control interactions with student S
I Based on a common API

p

I Define collections, get test items get answers, E.

I Three Assessment types in public repository
I Online exam
I In-class exam
I Lecturer -paced in- class quiz

I Workflow Steps:

I Define assessment (title, parameters)
I Publish assessment (control student interactions)
I Close assessment (get results of assessment, perform ma rking)
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Online Exam “U
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I Designed for exams in workstation room with
secure exam browser

I Lecturer creates, adds test items, makes test run,
publishes and closes exam

|  Features:

I Live updates of started and submitted exams for lecturer
I Optional randomized ordering of test items
I Optional cryptographic fingerprinting/signature:

! Lecturer can prove that marked result has not been modified after
submission

! Currently based on digital fingerprints (SHA 256)

! Also possible trusted timestamping (RFC 3161), e.g. via
https://  www.globalsign.com /en/timestamp -service/



Create Online Exam “U
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Overview/Test run/Publish Exam “U
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Published Exam (for Lecturer) “U

UUUUUUUUUUUU
CCCCCCCCC
SSSSSSSSSSS




Student Views  (Online Exam) “U

UUUUUUUUUUUU

CCCCCCCCC
SSSSSSSSSSS




Exam Protocol (for Lecturer) “U
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Lecturer -paced in -class Quiz “U

UUUUUUUUUUUU
CCCCCCCCC
SSSSSSSSSSS

I Quiz in class
I 'Where lecturer interactively presents questions and
I switches to results

I  QR-Code code for projector presentation to for starting qu 1Z
| Lecturer paces assessment
I Show results (optionally) after every question.

Result statistics:
I show expected (correct) answer

I performance bar (per alternative) of correct answers
(percentage)

I For text answers: word cloud and summary of answers

| Live updates

I of started and submitted quizzes for lecturer
I for participants for new provided items



Answering mode W
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Answering mode VY j

(Student view, smart phone) iy
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Lecturer can switch to
next question on student device
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Answers from Open Text Question “U
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Statistics from Short Text VY j
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guestion S

Marking based
on Ocorrect whenO

Displayed answer text
based on Ocorrect whenO

Ability to show answers
and/or word cloud
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In -Class Exam “l/gm:izr;;?
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I Originally designed for exams in class room

I Developed during COVID crisis to a tool for making exams In an
uncontrolled environment (at home)

I Lecturer creates, adds test items, makes test run,
publishes and closes exam

| Main difference to OOnline ExamO

I Implements several measures to reduce cheating in uncon trolled
environment more complex

I Offers many more features to teacher to to control how the exam
Is supervised and conducted

| Several features can/should be backported to OOnline ExamO



Features of In -Class Exam “U
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I  For Lecturers:

QR-Code for starting exam (*)
Live updates of started and submitted exams for lecturer

Live countdown clock for lecturer and students in two modes, including a n
audio alarm (*)
(time based on automated exam duration calculation)

Optional scheduled opening and closing of exams (*)

Optional randomized ordering of test items

Optional randomized selection of test items (e.g. 5 out of 10 test items) (*)
Optional cryptographic fingerprinting/signature

Optional disabling of  cut&paste

Optional proctoring (*)

Show anonymized results and result statistics (*)

(idea: lecturer view can be projected without revealing sensibl e information
In -exam notification system (from lecturer to participant) (*)
Provide individual exam  -reviews with explanations for incorrect answers

I For Students:

Exam review for auto  -marked exams (*)

no summary page (*)
(eases cheating)

*- differences to online -exam



Exam Time Management “U
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' In general:
I Lecturer has controls how long students can answer exercise.
I The question answering time ends, when lecturer closes the exam
I Students get a countdown timer presented to provide i nformation about the

remaining time of the exam.
I The countdown contains an optional audio alarm
I Lecturer can choose Synchronized/Non -synchronized Exam Mode

I Synchronized Exam mode:

I The timer for all students starts the at the very same moment

I Useful for longer exams (e.g. more than 10 minutes), where the exam
should also end at the exact same time.

' Non-synchronized mode:

I The timer starts, when a students opens the first test item

I Useful especially for short tests (e.g. 2 minutes), whe n not student ready to
start at the very same time.



Scheduled Opening and Closing VY j
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I Optional automated started and ending of exams:

In addition of manual starting and closing of exams, the se actions can be
optionally performed automatically.

Especially useful when one lecturer has to perform multiple exams at the
same time

Lecturer can always override automated settings

I Countdown timer:

Optional audio alarm

This features is especially useful when students do n ot see always the
countdown timer (e.g. when using an external tool during an exam and
uploading then results)



Exam Composition “U
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I Select answers via drag and drop

I Randomization:

I Randomized item order
Present question of exam to every student in differe nt order

I Randomized item selection
Present student n random questions (e.g. 5 out of 10 ), which can be
completely different

I Additionally: randomization features of test items:
! Show subitems (e.g. MC alternatives) in different orde r
! Present a random subset of subitems to student

I Optionally disallow cut&paste in text fields
(Text Interactions and Short Text Interactions)

' When activated, an exam taker cannot paste other text to a mul ti-line text
field, or share the provided answer with others via cut and pas te.

I Optional Proctoring
I Record screen, camera + microphone
I Provide recording together with exam protocol
I Student has to provide consent for recording



Exam Composition W

NIVERSITAT
NNNNNNNNNN

(Lecturer view) e

SSSSSSSSSSS




TTTTTTTTTTT

NIVERSITAT

State (Lecturer view)

SSSSSSSSSSS

In -Class Exam in Non -Published “U
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In -Class Exam in Published State “U




In -Class Exam (Student view) “MLTJZ‘.:.‘:;?
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In -Class Exam with Proctoring WU
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In -Class Exam in Closed State “U
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Exam Protocol of Proctored Exam “U




In -Class Exam Notifications “U
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|  Features:

Lecturer can send participant individual messages
One -way communication (from lecturer to participant )

Particularly useful for proctored exam, when e.g. the student
should adjust the camera, etc.

Messages are one -line messages with urgency level

Exam participant can receive one or many notification messages
Notification messages have to be confirmed, otherwise they are
displayed always

Non-confirmed notification messages are sticky, i.e. the are

displayed also when a user changes to some other question

Message sending and confirmation is server -side recorded
(accessible via log analysis tools



TTTTTTTTTT

Student Notification “U
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Notify a single participant during exam




Student Notification “U
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