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? Wat is het belangrijkste voordeel van functieargumenten die
via verwijzing worden doorgegeven? 32:07
= _—
Het voordeel is dat variablen die als argument doorgegeven
worden direkt aangepast worden. 22:08 &
= N

Bedankt voor je antwoord!

7 Devraag
Wat is het belangrijkste voordeel van functieargumenten die via
verwijzing worden doorgegeven?

%, Uw antwoord:
Het voordeel is dat variablen die als argument doorgegeven
worden direkt aangepast worden.

i Model antwoord:
Het vermijdt het maken van kopieé&n van grote datastructuren bij
het aanroepen van functies.

@ Jecijfer:

3van 5 punten Ly
Geweldig, dat geeft ons brandstof voor 6 miljoen extra kilometers!

Slechts 44 miljoen km verwijderd van Mars!
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Example Input | Al Models I Output Example
I |
What is a queue? I I
I [
A queue is a data I I
structure that follows Student Multilingal :
— -_—T1 —— =) 5 of 5 points
the first in first out ASAG model .
(FIFO) principle. | !

Student answer:
A queue is a data structure

]
I ]
that follows the first in first

A data structure [ I out (FIFO) principle.
that st.ores ele!ner_uts | Model | . Keyword I
following the first in answer I matching model |
|
I
wll

first out principle.
| Model answer:

| A data structure that stores
— e — — — elements following the first in
first out principle.

Graphic Source: Schlippe & Sawatzki (2021).
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Student answer:
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|
[
that follows the first in first
A data structure I out (FIFO) principle.
that st.ores ele!ner_uts | Model | . Keyword I
following the firstin answer I matching model |
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What is a queue? I I
I |
A queue is a data I I
——

struc.ture‘: th.at follows gy Student Iy Multilingal » 5 of 5 points
the first in first out answer ASAG model
|

(FIFO) principle.

I Student answer:

I > A queue is a data structure
A data structure |

that st.ores ele!ner_uts | Model | Keyword
following the first in answer I matching model

first out principle.

I
|
] T
I that follows ’fhe.flrst in first
out (FIFO) principle.
i
|
! Model answer:
I . A data structure that stores
wll

elements following the first in
first out principle.
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Example Input | Al Models I Output Example
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What is a queue? I I
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A queue is a data I I
—— =) 5 of 5 points

struc.tu re‘ th.at follows , Student . Multilingal
the first in first out answer 7 ASAG model
|

(FIFO) principle.
I

]
]
[
that follows the first in first

A data structure [ I out (FIFO) principle.
that st.ores ele!ner_uts | Model | . Keyword _I
following the first in answer I matching model
|
I

>

wll

Student answer:
A queue is a data structure

>

first out principle.
Model answer:

A data structure that stores
elements following the first in
first out principle.

Graphic Source: Schlippe & Sawatzki (2021).
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MULTILINGUAL
NLP MODELS

Multilingual BERT

Multilingal
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Task-specific
Training Data
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Model answer +
SHORT ANSWER student answerin en

Model answer +
student answerin fi

Model answer +
student answer +

il l scoreinen

0 Multilinga

Multilingal

NLP model .A.SAG ASAG Model answer +
Training Data model student answer +

scorein fi

@ Your grade:

5o0f5points |0
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AUTOMATIC Model answer +
SHORT ANSWER student answerin en

5 : . Model answer +
eep earning student answer in fi

Model answer +

student answer +
scoreinen

Multilingal /

Model answer +

Cross-lingual
Automatic Short

Multilingal I ASAG

Training Data model

NLP model

student answer +
scorein fi

Answer Grading

Graphic Source: Custom Depiction. ' Your grade:
5 of 5 points
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A variable saves a value at a certain
location. 15:30 v/ [

~ Thank you for your answer! -

CONVERSATIONAL

2 The question:
m What is a variable?

%, Your answer:
A variable saves a value at a certain
location.

[§ Model answer:
~ Alocation in memory that can store a
~ value.

@ Your grade:
 5of5points |

~ Awesome, that gives us fuel for 10
- million more kilometers! &

Only 36 million km away from Mars!

@ Message @ \Q}
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RELATED WORK

A variable saves a value at a certain
location. 15:30 v/ [

~ Thank you for your answer! -

CONVERSATIONAL

2 The question:
m What is a variable?

%, Your answer:
A variable saves a value at a certain
location.

[§ Model answer:
~ Alocation in memory that can store a
~ value.

@ Your grade:
 5of5points |

~ Awesome, that gives us fuel for 10
- million more kilometers! &

Telegram

Only 36 million km away from Mars!

@ Message @ \Q}
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PCA Scatterplot Visualizing Word Vectors of Selected Food and Beverages

%\, Your answer:

A variable saves a value at a certain

i6n in memory that can storea _55  ®Tea

@ Your grade:
50f5points o0

0.0
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PCA Scatterplot Visualizing Word Vectors of Selected Food and Beverages

KEYWORD EXTRACTION
SEMANTIC SIMILARITY

SpaCy
(Honnibal &

%\, Your answer:
A variable saves a value at a certain

Montani, n.d.)
e.g., (Chandrasekaran, 2021)

@ Your grade:
5 of 5 points

Graphic Sources: Custom Depiction; Graphic Source: Coursebook (NLP and Computer Vision), pg. 25.
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* Thank you for your answer! =

TRANSLATION 7 The question:

Bedankt voor je antwoord!

7 Devraag

MODELS

%, Your answer:
\ Uw antwoord:

- [ Model answer:

Translation I8 Model antwoord:
Model

@ Your grade:
50f5points 0

& Je cijfer:

3wvan > punten L0 0L

~ Awesome, that gives us fuel for 10
million more kilometers! &

Geweldig, dat geeft ons brandstof voo

Slechts 44 miljoen km verwijderd van

© oo B e
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" Thank you for your answer! _ =

TRANSLATION ? The question:

Bedankt voor je antwoord!

7 Devraag

MODELS

%, Your answer:
\ Uw antwoord:

i [l Model answer:

. Model antwoord:

Translation
Model

@ Your grade:
50f5points 0

& Je cijfer:

Awesome, that gives us fuel for 10 3van 5 punten .00

million more kilometers! &
® Geweldig, dat geeft ons brandstof voo

Slechts 44 miljoen km verwijderd van

translate.google.com scs 4 i
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Model answer +
student answerin en

CROUDSOURCING

n Model answer +

student answerin fi
PEER-REVIEWING
Model answer +
student answer +

. Multilingal scoreinen
Multilingal A Ry
NLP model L
Training Data model Model answer +

student answer +
scorein fi
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Wait! To use the new fuel, you need to
activate the fuel pump! To do this,
please grade the following answer of
an English speaking fellow astronaut:

? The question:
What does the address (&) operator
return?

%, The astronaut's answer:
memory address of its operand

5] Model answer:
The memory address of its operand.

How many points would you give?
~ Please be fair and honest! 02:28

Multilingal
NLP model

ASAG
Training Data

Model answer +
student answerin en

Model answer +
student answerin fi

Multilingal
ASAG
model
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Model answer +
student answer +
scoreinen

Model answer +
student answer +
scorein fi
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Student Chatbot
/start Welcome the user
and ask to select a
command
language

k4
User selects preferred
language code
fram list

Ask the user a ]
question J‘

Give user feedback
and points for the
answer

User types an answer

Mars reached.
s End of game

User gives feedback

Ask user to ]
[0 - 5 points] *

peer review
another answer

T 1L
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Student Chatbot

Welcome the user
and ask to select a
language

/start
command

k 4

User selects preferred
language code
fram list

Ask the user a
question

|

;

Give user feedback
and points for the
answer

User types an answer

Ask user to
peer review
another answer

User gives feedback
[0- 5 points]

T T[T

L
J

16.06.2021 27 Al-based Multilingual Interactive Exam Preparation

ves

Mars reached.
End of game
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ASAG
{ Chats ot °

[start o2:06

. Hello astronaut!
Welcome to the first manned mission to
Mars! &

We have 56 million km to reach the red
planet.

As our Chief Engineer you are
responsible that the engine runs
smoothly by answering Computer
Science questions and help other
astronauts with your feedback.

v
Are vou readv for departure?

@ D0 9

Graphic Sources: Custom Depiction.
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Q { Chats Afft‘G [ A
H H |:| planet.
As our Chief Engineer you are
@ ﬂv ﬂv responsible that the engine runs

Student Chatbot smoothly by answering Computer

Science questions and help other

Welcome the user astronauts with your feedback.
and ask to select a

language
|

/start
command

Are you ready for departure?

Please select your language:

User selects preferred
language code
from list

Give user feedback
User types an answer and points for the
answer

Ask the user a ]
question J‘

>= THRESHOLD
points
in sum?

Mars reached.
s End of game

AL}

Ask user to ]
peer review L
another answer

User gives feedback
[0 - 5 points]

% ) 0
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o s  chats T o
Iﬂl Are you ready for departure?

(Y=

Please select your language: 02:26
Student Chatbot
/start
and ask to select a
command e French Dutch
User selects preferred . ] Chinese Portug...
language code . "
list question :
from lis Farsi | Catalan
m Hungar...
w
Give user feedback
*= THRESHOLD :
User types an answer and points for the points AT reache: Czech Serbo-Croation
answer in sum? s End of game )
Thank you! @
Language set to English.
R — You accidently selected the wrong
User gives feedback ; ] language?
;i peer review " )
[0- 5 points] rother answer J‘ No problem, just type /start to
restart!
& ( Message ¢ O
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Q { Chats AfﬁG “
a H H Loading...
<Y-) I

Student Chatbot
/start Welcome the user
and ask to select a
command
language
¥ Thank you! @
User selects preferred Ack the user a Language set to English.
language code 6
from list R You accidently selected the wrong
T language?
J No problem, just type /start to
A1 restart!
Give user feedback < THRESHOLD Mars reached. .
User types an answer and points for the points e If you feel that the questions are too
answer S ves difficult, you can end the mission at

anytime by typing: /giveup.

ng
Ready? Let's start the engine! Here is

User gives feedback Ask user to ] the first question: 15:29
[0~ & points] peer review k
’ another answer J ? Whatis a variable? ;..

% c® &
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Student

/start
command

@

HMH

Chatbot

Welcome the user
and ask to select a

|

|

>= THRESHOLD
points
in sum?

AL}

language
| f
User selects preferred Ask the user a
language code uestion
from list .
[
¥
Give user feedback
User types an answer and points for the
answer
. Ask t
User gives feedback ° user. ©
; peer review
[0 - 5 points]
another answer

L
J
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Mars reached.
End of game
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ASAG

bot “

{ Chats

Thank you! @
Language set to English.

You accidently selected the wrong
language?

No problem, just type /start to
restart!

If you feel that the questions are too
difficult, you can end the mission at
anytime by typing: /giveup.

Ready? Let's start the engine! Here is
the first question:

? What is a variable?

5:29

A variable saves a value at a certain

location. 15:30 w7

¢ 9

Graphic Sources: Custom Depiction.
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H Q { Chats Afcﬁ.G | A

H |:| A variable saves a value at a certain
@ ﬂ[ ﬂ] location. T
Student Chatbot Thank you for your answer! _
o Welcome the user ? The question:
command Lol s What is a variable?
language

%\ Your answer:
A variable saves a value at a certain

W

T oot erred location.
Se:‘:negic;;epg: dzrre Ask the user a ]
from list O J [+ MOC‘ieI .'fmswer:
A location in memory that can store a
value.
w
: @ Your grade:
Give user feedback < THRESHOLD | 9
User types an answer and points for the points

answer in sum?

Mars reached. 5o0fb5points | 0L
- End of game

Awesome, that gives us fuel for 10
million more kilometers! &

. Only 36 million km away from Mars!
User gives feedback

Ask user to ]
[0 - 5 points] *

peer review k
another answer J Y e Q 15:30

G 9
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Student Chatbot

Welcome the user
and ask to select a
language

/start
command

k 4

User selects preferred
language code
fram list

Ask the user a
question

"

|
J

Give user feedback
and points for the
answer

User types an answer

>= THRESHOLD

points

in sum?

Ask user to
peer review
another answer

User gives feedback
[0- 5 points]

L
J
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bot °

{ Chats

the function.

@ Your grade:
2 of 5 points .
Awesome, that gives us fuel for 4
million more kilometers! \\g

Only 0 million km away from Mars!

Mars reached.
End of game

Congratulations, you successfully
landed on Mars! 7% v

@ DCE &

Graphic Sources: Custom Depiction.
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j t Hﬂ’ EH Only 36 million km away from Mars!
Student Chatbot ‘f .................................... \\L 02:28
Wait! To use the new fuel, you need to
/start Welcome the user activate the fuel pump! To do this,
and ask to select a .
command please grade the following answer of
language

an English speaking fellow astronaut:

? The question:

W

User selects preferred What does the address (&) operator
P Ask the user a ] return?
language code . "
) question

fram list J
R .. The astronaut's answer:
memory address of its operand

w —
Give user feedback - [ Model answer:
. >= THRESHOLD Mars reached. -
User types an answer and points for the polnts 4 The memory address of its operand.
answer in sum? Yes End of game

How many points would you give?
Please be fair and honest! 02:28

. Ask t

User gives feedback ° user. ©
[0 - 5 points] peer review
P another answer Thank you for your feedback. Vs
Wnuild voui like tn eontinue vniir enace
@ Y
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SURVEY

51 participants
From 6 countries

Most participants are students
(most 18-44 years old)

Graphic Sources: Custom Depiction.
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@ =n (English}
@ de (German)
@ fr (French)
@ nl (Dutch)
@ it (italian)
@ =s (Spanish)
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Like the Like the
story of the game theme of the story
60% 60%
z our implementation # our implementation
40% 40%
20% 20%
0% it 0% ot
1 2 3 4 5 1 2 3 4 5
strongly strongly strongly strongly
disagree agree disagree agree

Good gamification with a simple story and without special graphical features

Graphic Sources: Schlippe & Sawatzki (2021).
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60%

40%

20%

Interface
easy to use

# our implementation

L
1 2 3
strongly
disagree

Graphic Sources: Schlippe & Sawatzki (2021).
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60%

40%
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Our implementation
is fun

# our implementation

i

1
strongly
disagree

Interface is easy to use and operating the exam trainer is fun

2 3 4 5
strongly
agree
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Questions in native language
linguistically correct

60%
# our implementation

40%

20%

0% L] %
1 2 3 4

strongly
disagree

5
strongly
agree

INTERNATIONAL
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APPLIED SCIENCES

Questions in native language
understandable

60%
# our implementation

40%

20%

0% t7) o v
1 2 3 4 5

strongly strongly
disagree agree

Majority rates the machine-translated questions as linguistically correct and understandable

Graphic Sources: Schlippe & Sawatzki (2021).
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Answers
correctly scored
60%
# our implementation
40%
20%
0%
1 2 3 4 5
strongly strongly
disagree agree

Automatic scoring of the student answers was only rated average

Graphic Source: Schlippe & Sawatzki (2021).
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ASAG :
< Chats bot “
Idon'tknow 507~

Thank you for your answer! - =

-

Answers ? The question:
. P
correctly scored What is the role of a header-file?

60%
%\ Your answer:

# our implementation | don't know
40%
[ Model answer:
To store a class interface, including
data members and member function
prototypes.

20%

0%
@ Your grade:

1 2 3 4 5 1of 5 points .

strongly strongly
disagree agree Awesome, that gives us fuel for 2
million more kilometers! &

Only 4 million km away from Mars!

Automatic scoring of the student answers was only rated average Y sor

Graphic Sources: Schlippe & Sawatzki (2021); Custom Depiction.

16.06.2021 42 Al-based Multilingual Interactive Exam Preparation



SURVEY - NLP MODELS (2)

Answers
correctly scored
60%
# our implementation
40%
20%
0%
1 2 3 4
strongly
disagree

5

strung]y
agree

INTERNATIONAL
UNIVERSITY OF
APPLIED SCIENCES

Keyword highlighting
in player's answer and model answer helps

60%

# our implementation
40%
20%
0%

1 2 3 4 5
strongly strongly
disagree agree

Automatic scoring of the student answers was only rated average (Problem: Random answers)
Explainability approach with keyword highlighting was well rated
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Multilingual exam trainer
improves the learning experience

m in general
% our implementation

5
strongly strongly
disagree agree

You would use a
multilingual exam trainer

i in general
% our implementation
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Multilingual exam trainer
makes sense

® in general
# our implementation

1
strongly
disagree

Multilingual exam trainer
helps fellow students

i in general
# our implementation

INTERNATIONAL
UNIVERSITY OF
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5
strongly
agree

Graphic Sources: Schlippe & Sawatzki (2021).
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Our implementation Scoring another student's answer
accelerates the learning process helps

# our implementation # our implementation

1 3 1 5
strongly strongly strongly strongly
disagree agree disagree agree

help you as a starter if the actual exam answers

) ‘ Multilingual exam trainer
need to be in English

helps elderly people study online

% our implementation @ in general

% our implementation
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Furture Work

extension 1o other languages
address the issu€ of

ainability to provide even

expl
sers

better supportto theu
more emotional dialog, €.8-

(Wolfel et al., 2015;
Schlippe et al., 2020)
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