How is your new level determined?

Wiski estimates your level and the difficulty of exercises. Both change when solving exercises.

Your level remained similar after solving the ex

ise series.
Then, it increased even further because of your feedback

@

>, "Ater toedback
Compotos @

Bofore senes
Acvanced

boginer

Transparency and Control Sl —

niveau past bij dat van deze oefening!

Aangeraden @ Novice | | believe this is your level now for the following s
Wiski verwacht dat je 1 of 2 pogingen nodig gaat o
hebben am oefening 21 julst te maken, gebaseerd op de N s

cerlingen (1Y

for Al Systems in Education P

f you finish all e I increase
Maak oefening 21
>

Proficient @

Competent ¢
Vouv level after completion
Naar het oefeningenoverzicht Advanced beginner ‘§

Novice @

resultaten van jou en je m

What difficulty level would you like for the nex! exercise series?

Expert §

... of kies zelf je volgende oefening

School - Klas opvolgen

« Pick a reward and exercise: o
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Explanations

How can we explain
these black boxes?




Algorithmic Explainability

Al SYSTEM

Data-focused
explanations

Model-focused
% . explanations

are there target explanations

wphaet Ligl]:nsai?opne?()f isbfgskrggff I associated with ground-truth
A A predictions?
global local intrinsic post-hoc  supervised  unsupervised
interpretability
XAl AXIS
\, J

Darius Afchar, Alessandro Melchiorre, Markus Schedl, Romain Hennequin, Elena Epure, and Manuel Moussallam. 2022.
Explainability in Music Recommender Systems. Al Magazine 43, 2: 190-208. https://doi.org/10.1002/aaai.12056



https://doi.org/10.1002/aaai.12056

Algorithmic Explainability

Scope

model (global) model inspection outcome (local)

i @ e

T) .
3 agnostic
S < oo
model-
specific* ‘ .
X ;‘ F
_.:3 I e Model Black-box Feature )
simplification model relevance *neural networks, tree ensembles, support vector machines
X —» M‘P Y [ :>
x = (x!,...,z")
Xt b meteneef @ Decision tree @ Partial dependence plot
S, %/ ”Explanatory examples 1c1 “g e . .
e, %, for the model? Decision rules @ sensitivity analysis
%, o :
° Sx6 o e Feature importance . Activation maximisation
LN ‘ Saliency mask
/ 1 )

Alejandro Barredo Arrieta et al. 2020. Explainable Artificial Intelligence (XAl): Concepts, taxonomies, opportunities and challenges
toward responsible Al. Information Fusion 58: 82—115. https://doi.org/10.1016/].inffus.2019.12.012

Riccardo Guidotti, Anna Monreale, Salvatore Ruggieri, Franco Turini, Fosca Giannotti, and Dino Pedreschi. 2019. A Survey of Methods
for Explaining Black Box Models. ACM Computing Surveys 51, 5: 1-42. https://doi.org/10.1145/3236009



https://doi.org/10.1016/j.inffus.2019.12.012
https://doi.org/10.1145/3236009

Algorithmic Explainability

// A - Risk factor for an individual student
Last login = 10 days ago | = +2.3
Lecture attendance = 60% < -1.3
Feature
relevance Assignment 1 grade = 20% — +1.8

—

v

At-risk of failing score = 2.8

Hassan Khosravi, Simon Buckingham Shum, Guanliang Chen, Cristina Conati, Yi-Shan Tsai, Judy Kay, Simon Knight, Roberto Martinez-Maldonado, Shazia Sadig, and Dragan
Gasevic. 2022. Explainable Artificial Intelligence in education. Computers and Education: Artificial Intelligence 3: 100074. https://doi.org/10.1016/j.caeai.2022.100074



https://doi.org/10.1016/j.caeai.2022.100074

Algorithmic Explainability

- Mathematics ig.2628 Current

=08 addition/subtraction 42629
= add/subtract whole numbers (r 1
= add/subtract mentally ;42631 [E— |
=0 use rounding to check ;42632 —
= multi-step problems in context{ -:]
Open learner models often require =e bt/ don 2
= of T identify multiples and factors |4 " —

vocabulary of prime numbers, ¢

algorithmic skill estimation =o

Topic

Your Competence Status

Your Competence Status

See blow your current competence status.

b

Initialisation FQ |
Arithmetic Operators [MISCONCEPTIONS |
Increment/Decrement Operators
Logical Operators

Do-while and while loops

oop and do-while loop are
equivalent

« You may believe that while &’

=08 multiply numbers up to 4 digits
Topics rated as good Problems  Current
*’*** Structural VHDL ‘ ) knowledge ‘
KKK 7T VHDL processes h
Yok K'Y Pipelining
Topics rateAcl as fair
****,_{‘X Number representation
f A7 Timing simulation in VHDL
K Yrv'r Y7 Digital systems testing

Topic

General User Modelling Issues

Functions of User Modelling
and User Attributes Modelled

User Modelling Techniques
Usability of Adaptive Systems

Susan Bull. 2020. There are Open Learner Models About! IEEE Transactions on Learning Technologies 13, 2: 425-448. https://doi.org/10.1109/TLT.2020.2978473
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Algorithmic Explainability

( N
Al SYSTEM
Data-focused
explanations
Model-focused
% . explanations é
inference S
--------------------------- >[ Prediction }
what is the scope of is the model are thgre targgt explanations
the explanation? blsckbow? associated with ground-truth
(H ﬂ\ predictions?
global local intrinsic post-hoc  supervised  unsupervised
interpretability
XAl AXIS
\_ )

Which explanation
do we use?

Who is the
audience?

What is their
context?

Darius Afchar, Alessandro Melchiorre, Markus Schedl, Romain Hennequin, Elena Epure, and Manuel Moussallam. 2022.
Explainability in Music Recommender Systems. Al Magazine 43, 2: 190-208. https://doi.org/10.1002/aaai.12056

11
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Algorithmic Explainability

é R
Al SYSTEM - - = relates to Al
Data-f OC‘,’S“—'C’ —— relates to XAl
explanations
Model-focused i
. Understandabilit (
explanations W < Y > Target
@ Audience
inference — ioti
--------------------------- >[ Prediction } - pretda'gi'on
: . are there target explanations what is the type of
thaet ;S)(ﬂ;:ns;?opne,()f Isbfgce:krg;??e I associated with ground-truth incompleteness we try
B ' ' predictions? to overcome?
A A informativeness
global local intrinsic post-hoc  supervised  unsupervised fairness
interpretability causality
interactivity
XAl AXIS
\, J

Darius Afchar, Alessandro Melchiorre, Markus Schedl, Romain Hennequin, Elena Epure, and Manuel Moussallam. 2022.
Explainability in Music Recommender Systems. Al Magazine 43, 2: 190-208. https://doi.org/10.1002/aaai.12056
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Different people and contexts
need different explainability solutions

Research goal: Design tailored explanations and
evaluate how they affect people’s behaviour
(e.g., trust, understanding, motivation, learning)

13



Recommended exercise
How can we control

model outputs? o Q’.
il A

Predicted progress/risk

EXAM ®
V_
n—
0— V¥

Exam question

14



Also applies to
other educational
stakeholders

Teacher controls

Technology
provides supportive
information

Teacher only Teacher assistance

Inge Molenaar. 2022. Towards hybrid human-Al learning technologies. European Journal of Education 57, 4: 632—645.

Teacher monitors
incidentally, but
can resume
control at all
times

Technology
signals when
teacher control
is needed

Technology
controls
specific tasks

Technology
controls broader
set of tasks

Conditional
automation

'

Partial automation

DD DD > D S Rzl

Teacher control
and monitoring

is not required for
specific

IENS

Technology
requests
teacher control

Technology Technology
controls most controls all
tasks automatically tasks automatically

High automation Full automation

https://doi.org/10.1111/ejed.12527

15
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Explanations

Control

What are suitable
control mechanisms?

16



Explanations Control

Maak een aangeraden oefening E‘
van hetzelfde hoofdstuk 3L

What difficulty level would you like for the next exercise series?

Waarom deze oefening? Wiski denkt dat jouw huidig
s e et v e otenie How is your new level determined?

Wiski verwacht dat je 1 of 2 pegingen nodig gaat
hebben om oefening 21 julst te maken, gebaseerd op de

Aangeraden

Wiski estimates your level and the difficulty of exercises. Both change when solving exercises

resultaten van jou en je medeleeriingen N
() Your level remained similar after solving the exercise series.
Asntal pogingen medeleerlingen nadig hadden om Then, it increased even further because of your feedback.
’ acfening 21 julst op te kossen Ea Di fcul
Y ;
'Oefening 21
-9
if you finish all ex s correctly, your level will increase:
H Profcient
Expert § @
12 ain
o ‘After toodback
Proficient § Compatent @
Maak oefening 21 After series
Competent ¢ - _ Sofore sades
Your level after completion Nhisaced
bogerer
Advanced beginner ‘§
Noves '
N . N Novice @
... of kies zelf je volgende oefening
Ive more exer Retu xercise pag
Naar het oefeningenoverzicht Solve more exercises on this topic
wis! L p—

« Pick areward and exercise:

Vraag

School - Kias opvolgen
Gelijkaardigheid @ Afisiders

Wat is de hoofdstad van de staat Florida?

ppe— e ngengaee [ -; m 8+X=25 X-1

T e R . Antwoord
—

— PR Tallahassee -— @ New York
— | st HA—H v v
- e o @ Los Angeles
o | sz fiHt H
© Goed
o= Limburg

II o Noorwegen v v
1HH— . I
-. ..- - Zuidpool




Explanations

Aangeraden

Poetening 37

Poetening 26

,U:'Eninn 21

Maak een aangeraden oefening

van hetzelfde hoofdstuk

Waarom deze oefening? Wiski denkt dat jouw huidig
niveau past bij dat van deze oefening!

Wwiski verwacht dat je 1 of 2 pagingen nodig gaat
hebben om aefening 21 juist te maken, gebaseerd op de
resultaten van jou en je medeleerlingen.

Kantal pogingen medeleerlingen nodig hadden om
oefening 21 julst op te lossen

... of kies zelf je volgende oefening

Waar het oefeningenaverzicht

Control

B

Very easy

Vraag

Antwoord

Tallahassee

© Goed

Laag

‘Wat is de hoofdstad van de\staat Florida? Afeider  Vragen

Kwaliteit afleiders

1 believe this s your level now for the following subject

Coordinates in space.

What difficulty level would you like for the next exercise series?
How is your new level determined?

Wiski estimates your level and the difficulty of exercises. Both change when solving exercises.
: : O Your level remained similar after solving the exercise series.
Easy

Then, it increased even further because of your feedback.
No} Difficult Very difficult

If you finish all exercises correctly, your level will increase:

Expert @

Proficient §
I =
Advanced beginner @

Novice @

Retum 1o exercise page

« Pick areward and exercise:

Gelijkaardigheid & Afieiders

8+X=25 X-1=-14

\ 4

-— @ New York
api @ Los Angeles

Limburg

- Noorwegen

\ 4

Zuidpool
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Goed gewerkt!

Selecteer een Badge om te tonen aan jouw klasgenoten

®

Maak een aangeraden oefening
van hetzelfde hoofdstuk

m rening? Wiski denkt dat jouw huldig
u past bi] dat van deze oefening!

Aangeraden

,D-'-nin' 32

‘Oelemnv a2

Wiski verwacht dat je 1 of 2 poglingen nodig ga.
hebben om oefening 32 juist te maken, gebsseerd op de
resultaten van jou en jo medeieeriingen.

»

Aantal pagingen medelecriingen nodig hadden om
oefening 32 Julst op te lossen

... of kies zelf je volgende oefening

personalised maths practice with Al

Verdien punten voor juist
opgelaste cefeningen en verlies
punten voor fout opgeloste
oefeningen. Jij en anderen zien
je puntentotaal op je profie.

Puntenklassement

Vergelik je puntentotaal met dat
van anderen op een
Kiassementspagina. Er Zijn twee
Kassementen: ‘deze week' en
‘aller tiden’

Oefeningenkiassement

Vel je asntal piat crigeloste

oefeningen met dat van anderen

op een assementapogina. Er

Ziin twee Klassementen, ‘deze

week' en “aller tijden’ = . -
How good do you think you are at mathematics? . st dns s

QY ¥k

Natuurlijke getallen

There is no right or wrong answer. Wiskl uses your answer to find suitable exercises for you. Qe

Day streak

o/

® Expert: mathematics holds no secrets for you. Gefeliciteerd

Pri(s)ma resultaat!

@ Proficient: you score better than average on mathematics. Hootdbewerkingen

@ @ Ccompetent: you score average on mathematics. Volgorde ven bewerkingen
‘® Advanced beginner: basic exercises are not a problem for you,

@ Novice: you often have a hard time understanding mathematics. Machten

Basisbegrippen
meetkunde

Coordinatan in d
Hoakan

Omtrek en cppenviakde van viakko figuren

Exgenschappen van de hooldbewerkingen

Reksnon met letiorvormen

® gevordorde beginner | Voigens mij s dit nu je leval voor hot

Weke moejkheidsgrasd wil e voor de voigends osfeningenreeks?

s

O Op veigorde van m

Hoes makkollk  Makkoigk Woeilk Heosl mooijk

Al o st oefeningen n e reeks juist oplost dan SHigtje leve
Expert 9
Bedroven §
Competent §
AEEEED

Gevorderde beginner §

Beginner §

Gehele getallen

Volgords van bewerkingen

How is your new level determined?

Eerstegrandsvergelikingen

Wiski estimates your level and the difficuty of exercises. Both change when solving exercises,
Your level remained similar after solving the exercise series.
Then, it increased even further because of your feedback.

e 4



Recommender system
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Explanations

Solve a recommended exercise
of the same chapter

Why this exercise? Wiski thinks your current level
aligns with that of the exercise!

Recommended
Wiski expects you will need 1 or 2 attempts to solve
exercise 21, based on your results and those of your

7Y .
Exercise 37 fellow students.

Exercise 26 Number of attempts fellow students
needed to solve exercise 21

R
' Exercise 21 a2
R

——
1 2 3 24 atemps
necded

Solve exercise 21

| @ Novice| | veiave

Coordinates in o

Whiat difficutty Jevef would you like for the hext exarcise seies?

Vary sasy ¥

e

Expert §

Proficient §

dvanced beginner §

. or pick your next exercise yourself

Go to the exercise overview

Novice §

il exercises

Vraag
Wat is de hoofdstad van de\staat Florida?

Antwoord

Tallahassee

Kwaliteit afleiders
© Goed

| -.- .ll
Laag emiddeld

\

Difficutt

lish all exercises correctly, your level will increass

I - e
z

Afeider  Vragen

Gelijkaardigheid &

i i your level pow for the flowing subject

Afieiders

@ New York

@ Los Angeles

Limburg
Noorwegen

Zuidpool

Control

Wiski estimates your level and the difficulty of exercises. Both change when solving exercises.

Proficient

Competant

@ & & @ @

How is your new level determined?

Your level remained similar after solving the exercise series.
Then, it increased even further because of your feedback

Betore senes s

Solve more exercises on this topic F

« Pick areward and exercise:

8+X=25 X-1

\ 4

\ 4

\ 4

v

Attor toodback

21



Maak een aangeraden oefening

]|
van hetzelfde hoofdstuk
SOIve a recommended exerCise Aangeraden ‘Waarom deze oefening?
of the same chapter Postening 27 sigatim van Wik 4t 20 et sertans
Textual .
+ . B

Why this exercise? Wiski thinks your current level 1
aligns with that of the exercise! expla nat|0n

Maak oefening 27

Recommended
Wiski expects you will need 1 or 2 attempts to solve

exercise 21, based on your results and those of your
fellow students.

»
Number of attempts fellow students ... of kies zelf je volgende oefening
. needed to solve exercise 21 -
_ Visual
Exercise 21
b .
explanation Placebo explanation
E
—
1 ] 3 > 4 attempts
needed Maak een aangeraden oefening

van hetzelfde hoofdstuk

SOIVe eXerclse 2 1 Aangeraden Wiski raadt de volgende oefening aan
Poerening 27 a

GOOD
Jos

Maak oefening 27

... or pick your next exercise yourself

Go to the exercise overview ] ] ]
... of kies zelf je volgende oefening

Naar het oefeningenoverzicht

No explanation
Jeroen Ooge, Shotallo Kato, and Katrien Verbert. 2022. Explaining Recommendations in E-Learning: Effects on Adolescents’ Trust.
In 27th International Conference on Intelligent User Interfaces (IUl '22), 93—105. https://doi.org/10.1145/3490099.3511140



https://doi.org/10.1145/3490099.3511140

Solve a recommended exercise
of the same chapter

Why this exercise? Wiski thinks your current level
aligns with that of the exercise!

Visual explanations can increase
initial trust but may not be the most
important factor for building it

Recommended
Wiski expects you will need 1 or 2 attempts to solve

exercise 21, based on your results and those of your
fellow students.

Number of attempts fellow students
g needed to solve exercise 21

4 Exercise 21

students

1 Maak een aangeraden oefening
he Ifde hoofi k
1 2 3 > 4 attempts van hetzelfde hoofdstu
needed
Aangeraden Wiski raadt de volgende oefening aan

Poetening 27 A

Maak een aangeraden oefening
van hetzelfde hoofdstuk

‘Waarom deze oefening?
Oefening 27 is aangeraden omdat het
‘De'e“i"g 27 algoritme van Wiski dat zo heeft berekend.

ﬁ i
B

Aangeraden

+ ..

Maak oefening 27

... of kies zelf je volgende oefening

Naar het oefeningenoverzicht

Jeroen Ooge, Shotallo Kato, and Katrien Verbert. 2022. Explaining Recommendations in E-Learning: Effects on Adolescents’ Trust.

Solve exercise 21 . coo l

ir next exercise yourself

e exercise overview

... of kies zelf je volgende oefening

Naar het oefeningenoverzicht

In 27th International Conference on Intelligent User Interfaces (IUl '22), 93—105. https://doi.org/10.1145/3490099.3511140
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Explanations

i e o e ey

in spac

ﬁ [ Novice| 1 beieye i s your feves o forthe oing sutiect

Whiat difficuty Jevef would you iike for the next exercise

Nl Difficutt Very diff

I you fifiish all exercises corectly. your level will increass:

Expert @

Proficient §

L TR
wnced beginner §

g |

Vraag
Gelijkaardigheid & Afieiders
Wat is de hoofdstad van de\staat Florida? Atiider  ¥ragen
-—— @ Miami
Antwoord

Tallahassee -_— @ New York

\ « @ Los Angeles

Kwaliteit afleiders :
© Goed
o Limburg
)
- Noorwegen
Zuidpool

Laag Gemiddeld 094 @

Control

How is your new level determined?

Wiski estimates your level and the difficulty of exercises. Both change when solving exercises.

Your level remained similar after solving the exercise series.
Then, it increased even further because of your feedback.

Retum to exercise page ‘

« Pick areward and exercise:

8+X=25 X-1=-14

\ 4 v

v v

24



How is your new level determined?

Wiski estimates your level and the difficulty of exercises. Both change when solving exercises.

Your level remained similar after solving the exercise series.
Then, it increased even further because of your feedback.

Expert :

Proficient ~

<

After feedback
Competent -

<

¥ After series
Before series

Advanced :
beginner

Novice -

[0 \
i i

Solve more exercises on this topic ‘ Return to exercise page

Jeroen Ooge, Leen Dereu, and Katrien Verbert. 2023. Steering Recommendations and Visualising Its Impact: Effects on Adolescents’ Trust in E-Learning Platforms.
In Proceedings of the 28th International Conference on Intelligent User Interfaces (1Ul '23), 156—170. https://doi.org/10.1145/3581641.3584046 25
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Hoe is je nieuw niveau bepaald?

Wiski schat jouw niveau en de moeilijkheid van oefeningen in. Beide veranderen bij het oplossen van oefeningen.

Je niveau is gestegen na het maken van de reeks oefeningen.
Daarna is het nog extra gestegen door je feedback.

Expert E’E
D)

Bedreven - 3
3| \:
Competent 3

Gevorderde :(5): Na feedback
beginner

Beginner E’E Voor reeks
Maak meer oefeningen over dit onderwerp Ga terug naar oefenpagina

Na reeks

Jeroen Ooge, Leen Dereu, and Katrien Verbert. 2023. Steering Recommendations and Visualising Its Impact: Effects on Adolescents’ Trust in E-Learning Platforms.
In Proceedings of the 28th International Conference on Intelligent User Interfaces (1Ul '23), 156—170. https://doi.org/10.1145/3581641.3584046
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How is your new level determined?

Wiski would like additional information from you Wiski estimates your level and the difficulty of exercises. Both change when solving exercises.
Your level remained similar after solving the oxercise series
Then, it increased even further because of your feedback

You solved a complete series of recommended exercises, congratulations! For the next series, you can give
Wiski additional information so that Wiski knows better how you feel.

What difficulty of exercises would you like? ercicont e
. er foodback
. o @ ) ;‘k#é‘/
Before series Aer soa
Easier Similar Harder dvarces :@):

Submit feedback

Solve more exercises on this topic ‘ Retum to exercise page

Reflection on own mastery
and recommendations

O G

Jeroen Ooge, Leen Dereu, and Katrien Verbert. 2023. Steering Recommendations and Visualising Its Impact: Effects on Adolescents’ Trust in E-Learning Platforms.
In Proceedings of the 28th International Conference on Intelligent User Interfaces (1Ul '23), 156—170. https://doi.org/10.1145/3581641.3584046

Trust in the platform

27
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How is your new level determined?

Wiski would like additional information from you Wiski estimates your level and the difficuly of exercises. Both change when solving exercises
Your level remained similar after solving the exercise series.

You solved a complete series of recommended exercises, congratulations! For the next series, you can give

Then, it increased even further because of your feedback.
Wiski additional information so that Wiski knows better how you feel.

S
What difficulty of exercises would you like? o @
. - (I) ‘Rer oodback
Before series Aer soa
Easier Similar Harder Advances (@)
‘beginner
oo G

Submit feedback

Solve more exercises on this topic: Rotum o exercise page

Reflection on own mastery Trust in the platform due to
and recommendations more perceived transparency

Jeroen Ooge, Leen Dereu, and Katrien Verbert. 2023. Steering Recommendations and Visualising Its Impact: Effects on Adolescents’ Trust in E-Learning Platforms.

In Proceedings of the 28th International Conference on Intelligent User Interfaces (1Ul '23), 156—170. https://doi.org/10.1145/3581641.3584046
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How is your new level determined?

Wiski estimates your level and the difficulty of exercises. Both change when solving exercises.

Your level remained similar after solving the exercise series.
Then, it increased even further because of your feedback.

Expert E

Seeing the impact of control can increase
initial trust, but control mechanisms by
Ater foodback themselves do not necessarily

Proficient

< 9

Competent

. After series
Before series

Advanced 3
beginner

Novice * How good do you think you are at mathematics?

There is no right or wrong answer. Wiski uses your answer to find suitable exercises for you.

Solve more exercises on this topic ’ Return tc
L ' Expert: mathematics holds no secrets for you.

@ Proficient: you score better than average on mathematics.
. @ Competent: you score average on mathematics.

@' Advanced beginner: basic exercises are not a problem for you

Wiski would like additional information from you

' Novice: you often have a hard time understanding mathematics.

What difficulty of exercises would you like?
Easier Similar Harder m

Jeroen Ooge, Leen Dereu, and Katrien Verbert. 2023. Steering Recommendations and Visualising Its Impact: Effects on Adolescents’ Trust in E-Learning Platforms.
In Proceedings of the 28th International Conference on Intelligent User Interfaces (1Ul '23), 156—170. https://doi.org/10.1145/3581641.3584046 29
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Explanations Control

Coordinates in space.

ﬁ‘ |wimmaamm-mwuumum»
What difficulty level would you like for the nex! exercise series?

How is your new level determined?

Wiski estimales your level and the difficulty of exercises. Both change when solving exercises
( jO@ Your level remained similar after solving the exercise series
N Difficuit Very difficult

Then, it increased even furthar because of your feadback.
Very easy Easy

Expon ’
If you finish all exercises correctly, your level will increase:

Expert @ o ’

After teedback
Proficient § Compstarn ’@? ._/
Competent ’ E s Belore senes.
beginver
Advanced beginner §

Novice @

" n Solve more axercises Return to exercise page

Viagd « Pick areward and exercise:
Gelijkaardigheid & Afieiders
Wat is de hoofdstad van de\staat Florida? Atiider  ¥ragen

-— ® Miami 8+X=25 X-1=
-
- v v

Tallahassee

Kwaliteit afleiders

© Goed '
o Limburg
>
- Noorwegen v v
Zuidpool
Loag Gemiddeld 094

et e penoegages o e mws



Oefenen

/E‘ [ ' gevorderde beginner | Volgens mij is dit nu je level voor het

onderwerp Volgorde van bewerkingen

Welke moeilijkheidsgraad wil je voor de volgende oefeningenreeks?

Q

Heel makkelijk Makkelijk Gewoon Moeilijk Heel moeilijk

Als je alle oefeningen in de reeks juist oplost, dan stijgt je level:

Expert @

Beareven ¢ Impact on level if series

Competent

is solved correctly

Gevorderde beginner ‘§ Jelevelnade reeks

Beginner ‘@

Start de reeks

Bronvermeldingen Contact

Jeroen Ooge, Arno Vanneste, Maxwell Szymanski, and Katrien Verbert. Under review.



/E‘ | believe this is your level now for the following subject:

Coordinates in space.

What difficulty level would you like for the next exercise series?

Very easy Easy r\@ Difficult Very difficult

If you finish all exercises correctly, your level will increase:

What-if explanations can encourage
teenagers to try harder exercises, but do
not necessarily affect initial trust,
metacognition, motivation, or performance

Proportion WHAT-IF — Proportion CONTROL

Expert ‘@
¢ 0.10

Proficient ‘@ 0.05+

ference

0.00

Competent ‘@
Your level after completion =
o —0.051

Advanced beginner ‘@

=010 1

Novice 5’3

Start exercises

Jeroen Ooge, Arno Vanneste, Maxwell Szymanski, and Katrien Verbert. Under review.
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Explanations

Maak een aangeraden oefening
van hetzelfde hoofdstuk

Waarom deze oefening? Wisk

1 of 2 pagingen

>
'Oefening 21

.. of kies zelf je volgende oefening
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« Pick a reward and exercise:

8+X=25 X-1=-14
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Explanations

Maak een aangeraden oefening
van hetzelfde hoofdstuk

.. of kies zelf je volgende oefening

Control

« Pick areward and exercise:

8+X=25

4
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X-1=-14
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\ 4
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¢« Pick a reward and exercise:
Learner control:

choose among

8 + X = 25 X-1=-14 recommendations

' ‘ Al control:

nudge towards most
recommended items

v

Jeroen Ooge, Joran De Braekeleer, and Katrien Verbert. 2024. Nudging Adolescents Towards Recommended Maths Exercises with Gameful Rewards. In: Artificial
Intelligence in Education. AIED 2024. Lecture Notes in Computer Science, vol 14830. Springer, Cham. https://doi.org/10.1007/978-3-031-64299-9 28
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Explanations Control

Maak een aangeraden oefening

| @ Novice| | beliave
van hetzelfde hoofdstuk /ﬁ‘ Coordinates in zpacs

Aangeraden
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s
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,bd-nm. 21

i i5 your level pow for the folowi

What difficutty Tevef would you Iike for the hext exercise seies?
Waarom deze oefening? Wiski denkt dat jouw huidig
niveau past bij dat van deze oefening!
Wiski verwacht dat je 1 of 2 pagingen nodig gaat

hebben om oefening 21 julst te maken, gebaseerd op de
resultaten van jou en je medeleeriingen,

How is your new level determined?

Wiski estimates your level and the difficulty of exercises. Both change when solving exercises.

O Your level ed similar after solving the exercise series.
Then, it increased even further because of your feedback
e Oifficutt

diffielt

Aantal pogingen medeleerlingen nadig hadden om
vefening 21 julst op te lossen Vary sasy
1

—9
1f you fifiish all exercises comectly, your level will increass
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-
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Proficient § Competant @

e After series
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... of kies zelf je volgende oefening

gvanced beginner ‘§
Hoce '

Novice @

Solve more exercises on this topic
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Gelijkoardigheid © Afieiders e

Wat is de hoofdstad van de\staat Florida?

8+X=25 X-1=-14

Antwoord

Tallahassee

- @ New York
ap— @ Los Angeles

\ 4

s s " Kwaliteit afleiders N
| svns i+ Hit © Goed p
/ a— Limburg
[ suoats
- Noorwegen
- i. i
=l Bl. Zuldpool
i Laag H
1 saaeas It

36



. ~ Zwakka IBBFHHQBH
Leerlingentracker machten van gehele getallen w Filter oefeningen
g g g f Sterie Iﬂﬂfllﬂﬂﬂl'l

m Pﬂ-giﬂﬂen
n ket overrichi hieronder 2e je de MiglukDe en SUCCBEVOIM popngen van de lesdingen voor de oefeningen wil jourw resks. De leeringen worden gesorieerd op basis

en het aantal pegingen.

Dst.d
o [ I Student 1 = I4||

I Student 2

Osteningentracker
I — e Transparency:

— | sweens — - visualise data used
for outlier detection

] Student 4

| s IHH

I Student 6 “I

Student 7 Nog geen pogingen voor deze reeks

Anissa Faik. Bringing a New Perspective to the Classroom: Detecting and Explaining Student Outliers. Master’s thesis, 2023.



Explanations

i e o e ey

‘Ihdw- s 5 your leved pow for the flowing subject

Whiat difficuty Jevef would you iike for the next exercise

o
Vury =asy Fasy N Difficut Very diff

1 you fiish all exercises correctly, your level wil increass:
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Control

How is your new level determined?

Wiski estimates your level and the difficulty of exercises. Both change when solving exercises.

Your level remained similar after solving the exercise series.
Then, it increased even furthar because of your feadback.

Solve more axarcises on Return to exercise page

« Pick areward and exercise:

8+X=25 X-1=

v \ ¢

v v
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Vraag
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Wat is de hoofdstad van de staat Florida? Afalder  Vregan

Antwoord

Tallahassee

0 Goed

Laag
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Afleiders

Visualising similarity scores

m used for recommendation

Control over model

parameters
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Maxwell Szymanski, Jeroen Ooge, Robin De Croon. Vero Vanden Abeele & Katrien Verbert. 2024. Feedback, Control, or Explanations? Supporting Teachers With Steerable
Distractor-Generating Al. In Proceedings of the 14th Learning Analytics and Knowledge Conference, March 2024, 690-700, https://doi.org/10.1145/3636555.3636933
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Explanations Control

Maak een aangeraden oefening E‘
van hetzelfde hoofdstuk 3L

What difficulty level would you like for the next exercise series?

Waarom deze oefening? Wiski denkt dat jouw huidig
s e et v e otenie How is your new level determined?

Wiski verwacht dat je 1 of 2 pegingen nodig gaat
hebben om oefening 21 julst te maken, gebaseerd op de

Aangeraden

Wiski estimates your level and the difficulty of exercises. Both change when solving exercises

resultaten van jou en je medeleeriingen N
() Your level remained similar after solving the exercise series.
Asntal pogingen medeleerlingen nadig hadden om Then, it increased even further because of your feedback.
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H Profcient
Expert § @
12 ain
o ‘After toodback
Proficient § Compatent @
Maak oefening 21 After series
Competent ¢ - _ Sofore sades
Your level after completion Nhisaced
bogerer
Advanced beginner ‘§
Noves '
N . N Novice @
... of kies zelf je volgende oefening
Ive more exer Retu xercise pag
Naar het oefeningenoverzicht Solve more exercises on this topic
wis! L p—

« Pick areward and exercise:

Vraag

School - Kias opvolgen
Gelijkaardigheid @ Afisiders

Wat is de hoofdstad van de staat Florida?

ppe— e ngengaee [ -; m 8+X=25 X-1

T e R . Antwoord
—

— PR Tallahassee -— @ New York
— | st HA—H v v
- e o @ Los Angeles
o | sz fiHt H
© Goed
o= Limburg

II o Noorwegen v v
1HH— . I
-. ..- - Zuidpool

40



Check out jeroenooge.be and
reach out to collaborate™!

* researchers: involve me in projects
teachers: participate in studies, exchange ideas
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How is your new level determined?

Wiski estimates your level and the difficulty of exercises. Both change when solving exercises.

Your level remained similar after solving the ex

ise series.
Then, it increased even further because of your feedback

@
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Acvanced

boginer

Transparency and Control Sl —

niveau past bij dat van deze oefening!

Aangeraden @ Novice | | believe this is your level now for the following s
Wiski verwacht dat je 1 of 2 pogingen nodig gaat o
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Vouv level after completion
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