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
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Explainability and Control for = T ==

Adaptive E-Learning Systems

,E‘ @ Novice | | believe this is your level now for the following subject « Pick areward and exel

Coordinates in space.

e 8+X=25

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

R E C I FE Maak een aangeraden oefening
2 U 24 van hetzelfde hoofdstuk if you finish all exercis ) @
Waarom deze oefening? Wiski denkt dat jouw huidig

Expert

niveau past bij dat van deze oefening!
Aangeraden

Wiski verwacht dat je 1 of 2 pogingen nodig geat
hebben om oefening 21 juist te maken, gebaseerd op de
resultaten van jou en je medeleerlingen.

Competent
Agntal pogingen medeleerlingen nodig hadden om Yanic Jevel aier. complet

oefening 21 juist op te lossen Advanced beginner

Proficient

- 9

«

o A
'Oefening 21
< Novice @

ra Waarom deze oefeaing?
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Explanations

How can we generate explanations
for these black boxes?




Algorithmic explainability

Al SYSTEM

Data-focused
explanations

Model-focused
explanations

learning inference 5
s=cnsnonnec ) Model [ Prediction g =-----
representation

are there target explanations

Wthha; ;sx;t)r;:nsa(;?opne?of isbfggkrggff I associated with ground-truth
ﬂ\ H\ 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
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. _’ Model Black-box Feature

zll’n
simplification model relevance
ey | T U]
X p =Y i
_ 1 n
x=(z,..,z")
X;: Input instance
<,
d «&/ »
< 2 Explanatory examples
SN for the model:”
< @
Q@ AN - XA YA
<, 2 -XB —yB
€ - Xc Yo
- - - -~ ~
r Xy ;
ARV
\ ® P
~ - -

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
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Algorithmic explainability

7

Feature
relevance

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

Scott M Lundberg and Su-In Lee. 2017. A Unified Approach to Interpreting Model Predictions.
Advances in Neural Information Processing Systems.
https://proceedings.neurips.cc/paper/2017/file/8a20a8621978632d76c43dfd28b67767-Paper.pdf

Risk factor for an individual student

Last login = 10 days ago | = +2.3
Lecture attendance = 60% <= -1.3
Assignment 1 grade = 20% —- +1.8

v

At-risk of failing score = 2.8

marital_status . —” -’—
—

education_num ‘-_—
age nm—*
hours_per_week e —_I*_—-

occupation_ Exec-managerial -‘ —
occupation_ Prof-specialty --‘ ———
sex -—.—
occupation_ Other-service O —— '
flwgt e f—
workclass_ Self-emp-inc ‘ —
occupation_ Sales 4-—-
random . -’—
race_ White '—l’
occupation_ Tech-support { —
occupation_ Handlers-cleaners -—-—.'
occupation_ Farming-fishing -—+
workclass_ Self-emp-not-inc Som— }-
workclass_ Private +
occupation_ Machine-op-inspct ——}
workclass_ Federal-gov Pro—

T T T T T
-0z 01 0.0 0.1 0z 0.3
SHAP value (impact on model output)

High

Low

Feature value


https://proceedings.neurips.cc/paper/2017/file/8a20a8621978632d76c43dfd28b67767-Paper.pdf
https://doi.org/10.1016/j.caeai.2022.100074

Algorithmic explainability

o

E“—

Open learner models often require
algorithmic skill estimation =

=0

Topics rated as good
YAk

Mathematics 42628

addition/subtraction 42629

add/subtract whole numbers (r|
add/subtract mentally 42631
use rounding to check ;42632
multi-step problems in context{

multiplication/division 42634

identify multiples and factors 4
vocabulary of prime numbers, ¢
multiply numbers up to 4 digits

YK Structural VHDL
Y& 7777 VHDL processes

Yok Ky vr Pipelining
Topics rated as fair

F &KV Number representation
f AKX Timing simulation in VHDL
K Yrvr Y7 Digital systems testing

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

Current

Your Competence Status

See blow your current competence status.

knowledge Topic b
] Initialisation FQ
I  Arithmetic Operators [MiSCONCEPTIONS |
I  IncrementDecrement Operators
I ]  Logical Operators
Do-while and while loops

e | You may believe that while %]

oop and do-while loop are

equivalent

Problems E:(;":lgi’g ° Topic

A

>

General User Modelling Issues

Functions of User Modelling
and User Attributes Modelled

User Modelling Techniques
Usability of Adaptive Systems

10
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Algorithmic explainability

Al SYSTEM

Data-focused
explanations

Model-focused
explanations

learning inference 5
s=cnsnonnec ) Model [ Prediction g =-----
representation

are there target explanations

Wthha; ;sx;t)r;:nsa(;?opne?of isbfggkrggff I associated with ground-truth
ﬂ\ H\ 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
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Algorithmic explainability

Understandability (

- = = relates to Al

— relates to XAl

( N
Al SYSTEM
Data-focused
explanations
Model-focused
explanations .
learning inference - -
seaxanecisss | Model [Eiiae s >[ Prediction } ---------
representatlon
what is the scope of is the model are thgre Ll explanations
the explanation? blsckbox? associated with ground-truth
A ﬂ\\ predictions?
global local intrinsic post-hoc  supervised  unsupervised
interpretability
XAl AXIS
\, )

_ prediction

task

Audience

Target 1

what is the type of
incompleteness we try
to overcome?

informativeness
fairness
causality
interactivity

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

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

13



Who are the main
stakeholders?
Leaners, parents, teachers,
technologists, educational
researchers, educational
admins and policy makers

What are the main benefits?
Agency, student-teacher interactions,
Al literacy, accountability and trust.

The XAI-ED Framework

o
LEARNING

L T
O 2 S
o

RECOMMENDATICN

ENGINES

v

How can educational Al tools be effective designed?
Using user experiences, theory driven design, centered design,
participatory and co-design, HCl and interaction design.

NLP/TOXT MINING NATURAL LANGUAGE GENERATION

Al interfaces Al Models

Educational Al systems

Hassan Khosravi, Simon Buckingham Shum, Guanliang Chen, Cristina Conati, Yi-Shan Tsai, Judy Kay, Simon Knight, Roberto Martinez-Maldonado, Shazia Sadig, and Dragan
Gasevié. 2022. Explainable Artificial Intelligence in education. Computers and Education: Artificial Intelligence 3: 100074. https://doi.org/10.1016/j.caeai.2022.100074
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What if we want to steer
the model outputs?

Recommended exercise

EXAM *

O— V

Exam question

15






Explanations Control

Maak een aangeraden oefening ’E‘ 9 Novice | | beiieve this is your level now for the following s:
Coordinates in space
van hetzelfde hoofdstuk Fyy
What difficulty level would you like for the nex! exercise series?
Waarom deze oefening? Wisk denkt dat jouw huidig
ni st bij dat van de: fer o
Aangeraden veau pask Bl at ven dese aete How is your new level determined?
Wiski verwacht dat je 1 of 2 pogingen nodig gaat
hebben om oefening 21 juist te maken, gebaseerd ap de Wiski estimates your level and the difficulty of exercises. Both change when solving exercises.
resaltaten van jou en je medeleeriingen 7~
() Your level remained similar after solving the exercise series.
Rantal p edelesringen nodig hodden om

Then, it increased even further because of your feedback.
oefening 21 juist op te lossen

Poetening 21

How 9004 0 you tunk you ae at matromatics?
- ish all exer
Maak een aangeraden oefening z Profciont @
van hatzaitds hootastuk Expert §
- = i @ 9 coron
’ Waaroms dezs oetenima? Proficient §

Maak cefening 21

Afor saries
@ Betore senes.
Competent @ Adverced

Your level after completion

Advanced beginner ‘§

. . N Novice @ m’
1 «or kies zelf je volgende oefening

Naar het oefeningenoverzicht Solve more exercises on this topic

Outmekn Uik ey e

School - Klas opvoigen

vracg « Pick areward and exercise:

Gelijkaardigheid © Afleiders
Wat is de hoofdstad van de staat Florida?

J—— per——— = . l—— m 8+X=25 X-1
B s s . — Antwoord
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Goed gewerkt!

Selecteer een Badge om te tonen aan jouw kiasgenoten

§ gevordorde beginner | Voigens mij s dit nu je leval voor hot
,ﬁ‘ ‘onderwerp Hoofdbewsrkingen

Maak een aangeraden oefening
van hetzelfde hoofdstuk

2w
niveau past bij dat van deze

Weke moejkheidsgraad wil e voor de voigends oefeningenreeks?

Aangeraden
Wiski verwacht dat je 1 of 2 pogingen nodig gaat

Poctening sz Friveroms

m O Op veigorde van m

Hooi makkelik  Makkoigk s WMoeilik Hosl mosiijk
aantal pogingen medelearingen nodig hadden am
oefaning 32 Julst op te lossan

Als fe alie oefeningen in de reeks juist oplost, dan sBigt e levet
Expert §
$ -
Competent §

P

Gevorderde beginner §

Beginner §

Verdien punten voor juist
opgeloste cefeningen en veriies
punten voor fout opgeloste

oefeningen. Ji en anderen zien

= personalised maths practice with Al

Puntenklassement

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

Oefeningenklassement

Vergelik je aantal juist opgeloste

Badge Overzicht
oefeningen met dat van anderen

op een Kassementspagina. Er - ‘ =4 ’ ) ta 1 3 N - o
iin twee Klassementen; ‘deze . e ( B A ( - Delen van oploasingen
week' en ‘aller tijden . - / 3 -

W =

How good do you think you are at mathematics? . st dnsaiy oo S RIS

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

v

@ Expert: mathematics hoids no secrets for you. Gefeliciteerd Natuurlijke getalien l || Gehele getallen

Pri(s)ma resultaat!

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

Volgorde ven bewerkingsn Exgenschappen van de hooldbewerkingen

@ @ Competent: you score average on mathematics.

How is your new level determined?

Enrstog dsvergelikingen
R — Wiski estimates your level and the dificulty of exercises. Both change when solving exercises,

Your level remained similar after salving the exercise series.
Machten Then, it increased even further because of your feeddack.

‘® Advanced beginner: basic exercises are not a problem for you., Rekanon mot leftorvormen

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

Basisbegrippen

/ 2 i d
- . g ___/
[m——r— Rt

Betors erios o)
Hoskan

Omtrek en cppenviakte van viakke figuren
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Explanations Control

Maak een aangeraden oefening
van hetzelfde hoofdstuk
Waarom deze oefening? Wiski denkt dat jouw huidig
niveau past bij dat van deze oefening!

Aangeraden
Wiski verwacht dat je 1 of 2 pogingen nodig geat
Poetening 37 hebben om aefening 21 juist te maken, gebaseerd op de
resultaten van jou en je medeleerlingen.

N Difficutt Very i
\
o

¢
o
¢

Acvarced

Competent §
w i
vz = >

gvanced beginner ‘§

Aantal pogingen medeleerlingen nadig hadden om
aefening 21 juist op te lossen ety sasy

,o.hnln. 1 2
4
lish all exercises correctly, your level will inc @C) .

sk sen asnperaden ostening H , Expert @ E‘

van hatzaitds hootdstuk
Proficient §

Poetening 26

Aangeraden

Novice ‘@

i exercises

How is your new level determined?

Wiski estimates your lavel 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

Before series

‘After toadback

Alier series

Solva more exercises on this topic

« Pick a reward and exercise:

Gelijkaardigheid @ /  Afleiders

Vraag
Wat is de hoofdstad van de\staat Florida?

Ahoider  Vragen

- @ New York
v @ Los Angeles

8+X=25

\ 4

Antwoord
Tallahassee

Kwaliteit afleiders

© Goed
Limburg

- Noorwegen

\ 4
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Loag

X-1=-

v

v
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Maak een aangeraden oefening
van hetzelfde hoofdstuk

Maak een aangeraden oefening

Aangeraden ‘Waarom deze oefening?
Van hetZEIfde hoofdstuk TeXtuaI F ‘Delening 27 algoritme van Wiski dat zo heeft berekend.

‘ﬁ,‘l_ [

Waarom deze oefening? Wiski denkt dat jouw huidig : + &

niveau past bij dat van deze oefening! expla nat|0n

Aangeraden
Wiski verwacht dat je 1 of 2 pogingen nodig gaat
hebben om oefening 21 juist te maken, gebaseerd op de
» resultaten van jou en je medeleerlingen.

Aantal pogingen medeleerlingen nodig hadden om ... of kies zelf je volgende oefening

oefening 21 juist op te lossen .
Visual

‘Oefening 21

explanation

Placebo explanation

leerlingen

1
]

1 2 3 > 4 pogingen
nodig

Maak een aangeraden oefening
van hetzelfde hoofdstuk

Maa k Oefenlng 2 1 Aangeraden Wiski raadt de volgende oefening aan
4 Poerening 27 a

GOOD
JoB

Maak oefening 27

... of kies zelf je volgende oefening

Naar het oefeningenoverzicht ) ) )
... 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
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b
vy

[y
ot

iski is like an expert (for example,

EXErclses

b
Yy

vy

=

vy

(LN Sy &y

'iski has the expertise (knowledge
'iski can estimate my math level.
Wiski understands the difficulty level

Viski takes my math level into accou

Wiski prioritizes that I improve in m

Viski recommends exercises so that I

Wiski wants to estimate my math leve

Wiski recommends exercises as corre
Wiski 1s honest

Wiski makes integrous recommendati

+ fam

ne-aimensiondat)

012 I trust Wiski to recommend me math

*',jl 3 If I want to st
‘,jl-l If I want to be

Q15 Ifir

ve math exercises again

recommended math ex

1d that Wiski gives enough explan

recommended.

Trusting beliefs

Multidimensional trust

Effects on trust

Placebo explanations 1D trust MD trust

Maak een aangeraden oefening
van hetzelfde hoofdstuk

Aangeraden Waarom deze oefening?
Oefening 27 is aangeraden omdat het
Poetening 40 VA e
oA
M 0 B

Real explanations 1D trust MD trust

Maak een aangeraden oefening
van hetzelfde hoofdstuk

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 (1Ul '22), 93—105. https://doi.org/10.1145/3490099.3511140
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Maak een aangeraden oefening
van hetzelfde hoofdstuk

Waarom deze oefening? Wiski denkt dat jouw huidig ° . .
niveau past bij dat van deze oefening! Vlsual explanatlons ca n Increa Se

Wiski verwacht dat je 1 of 2 pogingen nodig gaat

hebben om oefening 21 juist te maken, gebaseerd op de initial trust but may not be the mOSt

> resultaten van jou en je medeleerlingen.

Aantal pogingen medeleerlingen nodig hadden om im porta nt fa Ctor for bu i Id i ng it

oefening 21 juist op te lossen

Aangeraden

‘Oefening 21

»

leerlingen

1 Maak een aangeraden oefening

1 2 3 Tpogingen van hetzelfde hoofdstuk

nodig
Aangeraden Wiski raadt de volgende oefening aan

#ostening 27 A
Maak een aangeraden oefening Maak oefenlng 21 k c.ch:: l

van hetzelfde hoofdstuk

Aangeraden ‘Waarom deze oefening?
Oefening 27 is aangeraden omdat het
‘De'ening 27 algoritme van Wiski dat zo heeft berekend.
V2 A, e

If je volgende oefening

- ... of kies zelf je volgende oefening

oefeningenoverzicht

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

How is your new level determined?

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

1O i Your level remained similar after solving the exercise series.
Then, itincreased even further because of your feedback

Mo 900 80 you think you are at matrematics

A Sapa esaretes veen s v

9 Probene o e o i 1

@ Corpenri s e e
9 s e e e 1 e b

A Moy 30 e e o bt rataratn

Return to exarcise page

vraag + Pick a reward and exercise: @ - <@
Gelijkoardigheid © Afeiders S
‘Wat is de hoofdstad van de\staat Florida? Alleider  Vrogen

-— D 8+X=25 X-1--14
—
- v v

Antwoord
Tallahassee

Kwaliteit afleiders

© Goed '
a— Limburg
- Noorwegen ? v
Zuidpool

Laag Gemiddeld 0o @
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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 *
Bedreven

Competent ~

Gevorderde 3
beginner

Beginner ':':' Voor reeks
Maak meer oefeningen over dit onderwerp Ga terug naar oefenpagina

Na feedback

D DD

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 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 -

9 <

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 27
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Final questionnaire: control

Control

Q18 Ifeel in control of telling Wiski what I wan
Q19 Idon’t feel in control of telling Wiski what
Q20 Idon’tfeel in control of specifying and cha

Q21  Wiski seems to control my decision proces:

Preference elicitation

Q22  Wiski provides an adequate way for me to «
Q23 Ifound it easy to tell Wiski about my prefe
Q24 It is easy to learn to tell Wiski what I like.
Q25 It required too much effort to tell Wiski wh

Preference revision

Q26  Wiski provides an adequate way for me to
Q27 Ifound it easy to make Wiski recommend ¢
Q28 It is easy to train Wiski to update my prefe:
Q29 Ifound it easy to alter the recommended ex

Q30 It is easy for me to inform Wiski if [ dislike

Q31  Itis easy for me to get a new set of recomn

7-point Likert-type questions + open comments

Final questionnaire: trust

Competence

Q1 Wiski is like an expert (for example, a teac
Q2 Wiski has the expertise (knowledge) to est
Q3 Wiski can estimate my maths level.

Q4 Wiski understands the difficulty level of m
Q5 Wiski takes my maths level into account w

Benevolence
Q6 Wiski prioritises that I improve in maths.
Q7 Wiski recommends exercises so that I imp:

Q8 Wiski wants to estimate my maths level w

Integrity

Q9 Wiski recommends exercises as correctly a
Q10  Wiski is honest.

Q11 Wiski makes integrous recommendations.

Trust (one-dimensional)
Q12 I trust Wiski to recommend me maths exe:

Intention to return
Q13  IfI want to solve maths exercises again, I v
Q14  If I want to be recommended maths exerci:

Transparency

Q15 TIunderstood why the exercises were recon
Q16  Wiski helps me understand why the exerci
Q17  Wiski explains why the exercises are recos

 Trusting beliefs

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

Multidimensional trust


https://doi.org/10.1145/3581641.3584046

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 exercise series.
You solved a complete series of recommended exercises, congratulations! For the next series, you can give Then, itincreased 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? — ?

- M&:@m
. [— (Y e

Easier Similar Harder Advanced :'
ssgener

Novico '
Submit feedback

Solve more exercises on this topic ‘ Retum to exercise page

Trust in the platform Reflection on own mastery  Reflection on recommendations

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 difficuly of exercises. Both change when solving exercises.
Your level remainod similar after solving the oxercisa series
Then, itincreased 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.

% 4

What difficulty of exercises would you like? o @
ootk
’ Compatan: (3}
Before series Aer soa
Easier Similar Harder Advanced

ooginor

e
Solve moro exercises on this topic [EETET TR R

Submit feedback

Trust in the platform Perceived transparency Reflection

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.

Expert E

Proficient

Competent

Advanced (5
beginner

Novice *

You solved a complete

D D K P

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

After feedback

. After series
Before series

How good do you think you are at mathematics?

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

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

' 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

od exercises

or the next series, you can give

nation so that W

What difficulty of exerc

- ==
Easier Similar Harder

ses would you like?

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

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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Explanations

o e o s

Coordinates in space.

ﬂ‘ |mlmnﬁi-mhvemluuummwﬁe¢

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

Very easy Easy N Difficuit Very difficult

—
f you finish all exercises correctly, your level willin @29 Mo Mt e
Expert § ﬂ‘ e T———
Sy e AR it Yo 30 0
Proficient §
———
: m
Advanced beginner §
Novice @

Vraag

Gelijkaardigheid © Afeiders
Wat is de hoofdstad van de\staat Florida?

Ahoider  Vragen

— XD
-—— @ New York
@ Los Angeles

Tallahassee

\ «
Kwaliteit afleiders
© Goed

= 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 increasad even further bacause of your feedback.

How 000 85 you thenk you are 3\ matrematics?

L a—.
F Pt o ook s i

@ oo s v m e

Raturn to exercisa page

« Pick a reward and exercise:

8+X=25 X-1=-14

\ 4 v

\ 4 v
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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 ‘@
Bedreven @
Competent ‘@
Je level na de reeks

Gevorderde beginner ‘§

Beginner @

Start de reeks

Bronvermeldingen Contact

Impact on level if series

is solved correctly

33



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

Coordinates in space.

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

l\@ Difficult Very difficult

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

Very easy Easy

Expert ‘@

Proficient ‘@

Competent ‘@
Your level after completion

Advanced beginner ‘@

Novice 5':'

Start exercises

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

00 01 02 03 04 05 06 07 08 09 10
Slider values

Jeroen Ooge, Maxwell Szymanski, Arno Vanneste, Robin De Croon, and Katrien Verbert. Steer, See Impact, Solve:
How Learner Control and Visual Explanations Impact Learning, Motivation, and Trust. To be submitted.
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Recommended series

Subjects and Types of Vowels and
finite verbs sentences consonants

General

Exercise 15

Part1
Subjects and finite verbs

Exercise 23

Part1
Types of sentences

Exercise 12

Part1
Subjects and finite verbs

Exercise 35

Part1
Vowels and consonants

Exercise 10

Part1
Types of sentences

Exercise level
Easy

Exercise level
Easy

Exercise level
Easy

Exercise level
Easy

Exercise level
Easy

Completed before?
No

Completed before?
No

Completed before?
No

Completed before?
No

Completed before?
No

Why this exercise series?

The system looks for exercises adapted to your mastery level so you can make the most progress.
Your mastery level is estimated based on exercises you have solved previously.

1. Your level and why:
PART 1 Passing

Negative impact Positive impact o

2. Exercises most similar to your level:

Subjects and
finite verbs
=

5
o
Types of
sentences

Part) @—— @
o

B2

Vowel and guy

consonants,
=10
2

3. What if you correctly finish this series?

Deell Subjects and Types of Vowels and
finite verbs. sentences consonants

By completing the next exercise series, you will level up for the
topics ‘Subjects and finite verbs' Types of sentences' and
“Vowels and consonants. Keep going!

Start sequence

Group discussions with teachers and people

developing educational technologies

Jeroen Ooge, Maxwell Szymanski, Arno Vanneste, Robin De Croon, and Katrien Verbert. Steer, See Impact, Solve:
How Learner Control and Visual Explanations Impact Learning, Motivation, and Trust. To be submitted.

35



Recommended series

Exercise Exercise level

Exercise 15
Part1 Easy
Subjects and finite verbs

Exercise 23
Part1 Medium
Types of sentences

Exercise 12

Part1 Easy
ﬁ Subjects and finite verbs

Exercise 35
Part1 Hard
Vowels and consonants

Exercise 10
Part1 Easy
Subjects and finite verbs

Explanation

Why this exercise series?

The system recommends exercises that are closest to

Your level is estimated by looking at exercises you've
solved previously.

00 @ Cro 00 @ e® 00 @

Subjects and finite verbs

Part1 G0 © 00 OO0 @D @ 00 Moo ©

Types of sentences

Vowels and consonants

What if you correctly solve this series?

This is how the system estimates your mastery to change if
you correctly solve the exercise series.

Jeroen Ooge, Maxwell Szymanski, Arno Vanneste, Robin De Croon, and Katrien Verbert. Steer, See Impact, Solve:
How Learner Control and Visual Explanations Impact Learning, Motivation, and Trust. To be submitted.

Focus groups with teachers and educational experts
Think-aloud sessions with adolescents




| believe this is your level now for the subject Coordinates in space: /EA ' Novice

m\ @ il Coordinates
What difficulty level would you like for the next exercise series? ; t What difficult

correctly solve this series?

system estimates your mastery to change if
olve the exercise series.

O

Easier Same Harder Very easy

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

Expert ‘@
Proficient Q Your level after completion Pr
Competent @ Cor
Advanced beginner ‘@ Advanced b
Novice @

Start exercises

More think-aloud sessions
with adolescents

Jeroen Ooge, Maxwell Szymanski, Arno Vanneste, Robin De Croon, and Katrien Verbert. Steer, See Impact, Solve:
How Learner Control and Visual Explanations Impact Learning, Motivation, and Trust. To be submitted.



ubject Coordinates in space:

e next exercise series?

Harder

evel will increase:

el after completion

Coordinates in space.

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

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

O

Very easy Easy Normal Difficult Very difficult

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

Expert ‘@
Proficient ‘@
Competent @

Your level after completion

Advanced beginner @

4
Novice "’5

Start exercises

Final prototype for evaluation!

Jeroen Ooge, Maxwell Szymanski, Arno Vanneste, Robin De Croon, and Katrien Verbert. Steer, See Impact, Solve:
How Learner Control and Visual Explanations Impact Learning, Motivation, and Trust. To be submitted.
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Explanations Control

Maak een aangeraden oefening
van hetzelfde hoofdstuk

deze oefening? Wisk

1 of 2 pogingen nodig g

®oefening 21

Maak een aangeraden oeraning
van hetzalfds hoofdstuk

» T

. of kies zelf je volgende oefening

WISkl Osfevecksen  Uegoodezosk  Uileg deectiesysieenn N :
hd Vraag « Pick a reward and exercise:
Wat is de hoofdstad van de staat Florida? L-\:Ufuwmm ‘ e
o -— m 8+X=25 X-1=-14
— Antwoord
PR Tallahassee -— @ New York
= e v v
| s i fH
. R e :
- Limburg
- II - Noorwegen v v
Suaets 1HHH— I
-. ..- l - Zuidpool
| suats Hi aag Hoog @
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Leerlingentracker

Zwakks lgarlingan

machten van gehele getallen v
Sterie learlingan

m Pugingen
n b { higronder zie jo de mislukts en succeavolld popingen van de leern

v [ I Student 1

ngen voar de cefeningsn wil jouw resks. De leeringen worden gesarieerd op basis
en hel aantal pegingen.
Lt 1 2 sl Lt 8 a
] || I |
i I
Dl 1 Z 3 He g X

I Student 2

Visualise data used

for automated
outlier detection

Oefeningentracker
Oefaning 6
aaring arkan ang traag an rebben welnkg pogingesn rodo [| S‘tuden‘l 3 -I | = IIJI
Cefaning 1
Qa{inga arkan zear cnel an R nan veal pogingan nodig
Cefaning 3
@aringa an enel an hibban een redelllk aantal pogingen
] Student 4
123 3 2
|] Student 5 H~I~| I
LE<E ]
I Student & “
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.
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Explanations Control

Maak een aangeraden oefening
van hetzelfde hoofdstuk

deze oefening? Wisk

1 of 2 pogingen nodig g

®oefening 21

Maak een aangeraden oeraning
van hetzalfds hoofdstuk

» T

. of kies zelf je volgende oefening

WISkl Osfevecksen  Uegoodezosk  Uileg deectiesysieenn N :
hd Vraag « Pick a reward and exercise:
Wat is de hoofdstad van de staat Florida? L-\:Ufuwmm ‘ e
o -— m 8+X=25 X-1=-14
— Antwoord
PR Tallahassee -— @ New York
= e v v
| s i fH
. R e :
- Limburg
- II - Noorwegen v v
Suaets 1HHH— I
-. ..- l - Zuidpool
| suats Hi aag Hoog @
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Vraag

) ) Gelijkaardigheid & Afleiders
Wat is de hoofdstad van de staat Florida? Vlsua | |S|ng Slmllarlty scores
Antwoord used for recommendation

Tallahassee -— 8@ New York
« @ Los Angeles

O Goed
am Vraag
- Wat is de hoofdstad van de staat Florida?
Miami
s =0 NN s
[ ] . ] -
~ Tallahassee
Laag Hoog L
Q.:.p Jaipur
Kwaliteit antwoorden
New York
Alles Goed Zeer goed
Qewicht afleider/gelijke vragen Limburg
Control over model BN £ T PO O 0K OO 8 ML N 06N
parameters : aie et ssanarios Noorwegen
|
Afleider tanda % Gelijke vragen

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
van hetzelfde hoofdstuk

deze oefening? Wisk

1 of 2 pogingen nodig g

®oefening 21

Maak een aangeraden oeraning
van hetzalfds hoofdstuk

» T

. of kies zelf je volgende oefening

wWisKe T )

School - Klas opvoigen

Vraag

« Pick areward and exercise:
Gelijkoardigheid @ Afieiders

Wat is de hoofdstad van de staat Florida? " a

— =D
Antwoord
e Tallahassee -— @ New York
[ o e v v
- - a— @ Los Angeles
[ ] I

8+X=25 X-1=-14

P 0 Goed
- Limburg
. A II - Noorwegen v v
St 1HHH— I
-. ..- l - Zuidpool
. & aog toos o
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¢« Pick areward and exercise: ® - < ©

8+X=25 X-1=-14

Simple control:
' v choose among

recommendations

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

44


https://doi.org/10.1007/978-3-031-64299-9_28

Explanations Control

Maak een aangeraden oefening
van hetzelfde hoofdstuk

deze oefening? Wisk

1 of 2 pogingen nodig g

®oefening 21

Maak een aangeraden oeraning
van hetzalfds hoofdstuk

» T

. of kies zelf je volgende oefening

WISkl Osfevecksen  Uegoodezosk  Uileg deectiesysieenn N :
hd Vraag « Pick a reward and exercise:
Wat is de hoofdstad van de staat Florida? L-\:Ufuwmm ‘ e
o -— m 8+X=25 X-1=-14
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PR Tallahassee -— @ New York
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Explanations Control

Maak een aangeraden oefening ’E‘ 9 Novice | | beiieve this is your level now for the following s:
Coordinates in space
van hetzelfde hoofdstuk Fyy
What difficulty level would you like for the nex! exercise series?
Waarom deze oefening? Wisk denkt dat jouw huidig
ni st bij dat van de: fer o
Aangeraden veau pask Bl at ven dese aete How is your new level determined?
Wiski verwacht dat je 1 of 2 pogingen nodig gaat
hebben om oefening 21 juist te maken, gebaseerd ap de Wiski estimates your level and the difficulty of exercises. Both change when solving exercises.
resaltaten van jou en je medeleeriingen 7~
() Your level remained similar after solving the exercise series.
Rantal p edelesringen nodig hodden om

Then, it increased even further because of your feedback.
oefening 21 juist op te lossen

Poetening 21

How 9004 0 you tunk you ae at matromatics?
- ish all exer
Maak een aangeraden oefening z Profciont @
van hatzaitds hootastuk Expert §
- = i @ 9 coron
’ Waaroms dezs oetenima? Proficient §

Maak cefening 21

Afor saries
@ Betore senes.
Competent @ Adverced

Your level after completion

Advanced beginner ‘§

. . N Novice @ m’
1 «or kies zelf je volgende oefening

Naar het oefeningenoverzicht Solve more exercises on this topic

Outmekn Uik ey e

School - Klas opvoigen

vracg « Pick areward and exercise:

Gelijkaardigheid © Afleiders
Wat is de hoofdstad van de staat Florida?

J—— per——— = . l—— m 8+X=25 X-1
B s s . — Antwoord
— h
— e Tallahassee -— @ New York
—_— J o HA— - v
- . o @ Los Angeles
L { i i

© Goed

- Limburg

susts

: II - Noorwegen
o I =0 mil. . I -

. Zuidpool
| sumts I aag Hoog @




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

9
o @

> Tie eodback
canpun G

Explainability and Control for = T ==

Adaptive E-Learning Systems

,E‘ @ Novice | | believe this is your level now for the following subject « Pick areward and exel

Coordinates in space.

e 8+X=25

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

R E C I FE Maak een aangeraden oefening
2 U 24 van hetzelfde hoofdstuk if you finish all exercis ) @
Waarom deze oefening? Wiski denkt dat jouw huidig

Expert

niveau past bij dat van deze oefening!
Aangeraden

Wiski verwacht dat je 1 of 2 pogingen nodig geat
hebben om oefening 21 juist te maken, gebaseerd op de
resultaten van jou en je medeleerlingen.

Competent
Agntal pogingen medeleerlingen nodig hadden om Yanic Jevel aier. complet

oefening 21 juist op te lossen Advanced beginner

Proficient

- 9

«

o A
'Oefening 21
< Novice @

ra Waarom deze oefeaing?

Fossina "rw e . Gelijkaardigheid ® Afieiders
Shie Maak oefening 21 Wat is de hoofdstad van de staat Florida? Aieicer  vragan
- D
- Antwoord
=== L Tallahassee -— I
s OF Ki@)  School-Kias opvolgen [—

Jeroen Ooge Z —

T e
| o= Limburg

Maak sen aangeraden oefening z
wan hatzelfde hoofdstuk

jeroenooge.be

A= s f s ~ i = 0 .III - Noorwegen
\8 < 3 . . . . . s I E— -. | - Zuid |
i@?}% Universiteit — |, el ~

o
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