How is your new level determined?

Wiski estimates your level and the difficulty of exercises. Both change when solving exercises.
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| Presentation (45 min.)

Transparent and Controllable Al Systems for
Education: From Designing to Evaluating
with Educational Stakeholders

Interactive exercise (30 min.)

Make your intelligent educational system
more transparent and controllable



| Presentation (45 min.)

Transparent and Controllable Al Systems for
Education: From Designing to Evaluating
with Educational Stakeholders



Al can be integrated in
education in many ways

WAAAH, Al will take

Teaching Student performance sivEl edliesiian!
Teaching-aid Dropout prediction
Teaching quality Assessment
Pedagogical agents Cognitive diagnosis
Training of teachers Achievements
Personalised teaching Grading
Improving teaching Reading ability
Creativity
Engagement
Feedback

Argumentation

Mostafa Zafari, Jalal Safari Bazargani, Abolghasem Sadeghi-Niaraki, and Soo-Mi Choi. 2022. Artificial Intelligence Applications in K-12 Education: A Systematic Literature
Review. IEEE Access 10: 61905—61921. https://doi.org/10.1109/ACCESS.2022.3179356
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Available exercises Recommended exercise
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Learner profile Predicted progress/risk

EXAM *

Aal — — =,

Textual prompt Exam question



Available exercises Recommended exercise
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Explanations

How can we “explain”
these black boxes?




Algorithmic Explainability

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

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

Scope

model (global) model inspection  outcome (local)

model-
agnostic ‘ “ ‘

o
©
=
model-
ok @ c @ ®
X | s dF
e I Model Black-box Feature *neural networks, tree ensembles, support vector machines
simplification model relevance
X — M‘p Y I :>
x = (z',...,z")
i i t inst el .
e Y @ Decision tree @ Partial dependence plot
s, %/ ”Explanatory examples icl ey . .
e, %, for the models Decision rules @ sensitivity analysis
2,2 e :
° X6 e Feature importance . Activation maximisation
P BN ‘ Saliency mask
/\ X; Mcp _ﬁgz /\

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
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https://doi.org/10.1145/3236009

Algorithmic Explainability

Risk factor for an individual student

7

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 12
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 42628

=08 addition/subtraction 42629
= add/subtract whole numbers (r
= add/subtract mentally 52631
=0 use rounding to check ;52632
= multi-step problems in context{
Open learner models often require =e bt/
= of T identify multiples and factors |4

vocabulary of prime numbers, ¢

=9

. . . . . =
algorithmic skill estimation e
Topics rated as good
Sk kK structural VHDL
Y&k 7777 VHDL processes
Yok Ky vr Pipelining
Topics rated as fair
F &K Number representation
f H A AT Timing simulation in VHDL
Hk Yoy’ e Digital systems testing

Current

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

([ — « You may believe that while \j

oop and do-while loop are

equivalent

Problems E# ;{:Izld ge Topic

A

>

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

13
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Some of your reflections

| had never really thought about how one explanation
won’t work for everyone. This makes the design

challenge even more complex. - || EGNGNN

There’s a delicate balance between making explanations
useful without overwhelming the user or revealing too

much of the Al’s internal complexity. - [ GCNGG

What stood out to me is how different people need different
explanations. A student might want to know why they got a
low score, while a teacher might want to understand patterns

across the whole class. - || EGTEGEG

14



Algorithmic Explainability

( N
Al SYSTEM
Data-focused
explanations
Model-focused
explanations
learning inference 3
seeenesase M Model [P Prediction = =----
representaﬂon
what is the scope of is the model are thgre targgt explanations
the explanation? blackbox? associated W.'th. ground-tru
(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. A/

Magazine 43, 2: 190-208. https://doi.org/10.1002/aaai.12056

15
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Algorithmic Explainability

Human-Centred Explainability

( R
Al SYSTEM - = = relates to Al
Data-ft OC‘{Sé’d —— relates to XAl
explanations
Model-focused ”
; Understandabilit (
explanations < Y > Target
Audience
learnin inference % n ioti
--------- 9-,-- )[ Prediction } e pred'cf('on
representation tas
! : are there target explanations what is the type of
wPha; ;sxﬂ;:nsai?opnid 'sbfggknggff I associated with ground-truth incompleteness we try
P ’ ’ 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. A/

Magazine 43, 2: 190-208. https://doi.org/10.1002/aaai.12056

16
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Human-Centred Explainability

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)

17



What kind of data was the system trained
on?

What is the source of the training data?

How were the labels/ground-truth produced?
What is the sample size of the training data?
What dataset(s) is the system NOT using?
What are the potential limitations/biases of
the data?

What is the size, proportion, or distribution of
the training data with given feature(s)/feature-

value(s)?

What kind of output does the system
give?

What does the system output mean?

What is the scope of the system’s capability?
Can it do...7

How is the output used for other system
component(s)?

How should 1 best use the output of the system?
How should the output fit in my workflow?

How accurate/precise/reliable are the
predictions?

How often does the system make mistakes?
In what situations is the system likely to be
correct/ incorrect?

What are the limitations of the system?
What kind of mistakes is the system likely to
make?

Iz the system’s performance good enough
for...?

How does the system make predictions?
What features does the system consider?

Is [feature X] used or not used for the
predictions?

What is the system’s overall logic?

How does it weigh different features?

What kind of rules does it follow?

How does [feature X] impact its predictions?
What are the top rules/features that determine
its predictions?

What kind of algorithm is used?

How were the parameters set?

Why/how is this instance given this
prediction?

What feature(s) of this instance determine the
system’s prediction of it?

Why are [instance A and B] given the same
prediction?

Why is this instance NOT predicted to
be [a different outcome]?

Why is this instance predicted [P instead of a
different outcome (]7

Why are [instance A and B] given different
predictions?

How s
differe
What i
instanc
How sH
instanc
What

differen|

What
instan
What ig
feature
What

value(s
predicti
What H

tion?

Why/how is this instance giving this
prediction?

What feature(s) of this instance determine the
system’s prediction of it?

Why are [instance A and B] given the same
prediction?

What
instan
What

feature
What w|

instanc

How /w
prove,/d
Can I, {
(improv
Why i
algorith
What d
mean?

What af
system)

What would the system predict if this
instance changes to...7

What would the system predict if a given
feature changes to...?7

What would the system predict for [a different
instance]?

What insights are

people looking for?

Q. Vera Liao et al. 2020. Questioning the Al: Informing Design Practices for Explainable Al User Experiences. https://doi.org/10.1145/3313831.3376590

18
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What can we learn
Explanations are typically... about explaining from

the social sciences?
... contrastive: people don’t ask why an event has
taken place, but why another event didn’t

... selected: people select one or two causes of an
event and consider those to be the explanation

... social: people adapt to listeners’ current beliefs
and knowledge in a conversation

Tim Miller. 2019. Explanation in artificial intelligence: Insights from the social sciences. Artificial Intelligence 267: 1-38. https://doi.org/10.1016/j.artint.2018.07.007 19
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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

oaze
LEARNING

RECOMMENDATICN

ENGINES

v

How can educational Al tools be effective designed?
Using user experiences, theory driven design, centered design,
participatory and co-design, HCI 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 20
Gasevic. 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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Recommended exercise

WAAAH, we need to accept
everything Al “says”|

EXAM ®
V—
n—
O— VY

Exam question
22



Some of your reflections

what happens when teachers and students disagree
with the Al’s feedback? Who gets the final say and
how do we prevent over-trust or blind acceptance of
automated systems in classrooms? - || N

Al should be a tool to help us learn better, reflect
more, and feel more in control not just another black

box making decisions for us. - || GGz

23



Explanations

Control

What are suitable
control mechanisms?

24



Human Control

Automation

25
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Human Control

Automation

30



Also applies to
other educational
stakeholders

DD DD > D ~—

Teacher controls

Technology
provides supportive
information

Teacher only Teacher assistance

e
D

Technology
controls
specific tasks

Partial automation

{10

Technology
signals when
teacher control
is needed

Technology
controls broader
set of tasks

Conditional
automation

e

Teacher control
and monitoring
is not required for
specific

tasks

Technology
requests
teacher control

Technology
controls most
tasks automatically

High automation

A

Technology
controls all
tasks automatically

Full automation

Inge Molenaar. 2022. Towards hybrid human-Al learning technologies. European Journal of Education 57, 4: 632—645. https://doi.org/10.1111/ejed.12527

31
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Explanations Control

Solve a recommended exercise

of the same chapter E‘ e

Why this exercise?
aligns with that of the

Novice | | belie:

inates in space.

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

er

Recommended How is your new level determined?
Wiski expects you will need 1 or 2 attempts to solve
e s and those of your

Wiski estimates your level and the difficulty of exercises. Both change when solving exercises
{f )
Number of attempts fellow students

needed to solve exercise 21
P Exercise 21

Your level remained similar after solving the exercise series.

Then, it increased even further because of your feedback.

if you finish all exer

~q
y, your level will increase:

Proicient *
Expert § @

Proficient §

- ‘Attor tood

Campotant @

Atter series
> Bofore senies
Competent @ %
Your level after completion —
Advanced beginner ‘§
Novca '
R R Novice @
. or pick your next exercise yourself

. ) re exer Retu xercise pag
Go to the exercise overview Solve more exercises on this topic

School - Kias opvolgen

Ot Utog ek e koo

Vraag

€« Pick a reward and exercise:
Wat is de hoofdstad van de staat Florida? ?i‘f‘mmmm ? e
ppe— [r———— e
T
—

— — az» 8+x-25 X1
L__] LT — o Ntwoor:

— e Tallahassee -— @ New York
— | st HH—H

- e o @ Los Angeles ' '
| sz fiHt H

O Goed

o= Limburg

- II - Noorwegen v v
- th— =il ..- . I

i - Zuidpool
| suats 1 aag Hoog @
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Explanations Control

I believe this s your level now for the following subject:

Solve a recommended exercise
Coordinates in space.

of the same chapter
What difficulty level would you fike for the next exercise series?

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

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

Expert §

Proficient §

o TS =

Advanced beginner @

Novice §

Recommended
Wiskl expects you will need 1 oF 2 attempts to solve
P Erercise 37 exercise 21, based on your results and those of your Wiski estimates your level and the difficulty of exercises. Both change when solving exercises.
fellow students. o~
() O Your level remained similar after solving the exercise series.
P Exercise 26 T T Then, it increased even further because of your feedback.
- neaded to solve exercise 21 Very easy Easy No Difficult Very difficult
, Exercise 21 . @

How is your new level determined?

Retum to exercise page

« Pick areward and exercise:

Vraag

Gelijkoardigheid @ Afieidars
‘Wat is de hoofdstad van de\staat Florida? Afeider  Vragen
- ——

-— @ New York
api @ Los Angeles

8+X=25

\ 4

Antwoord

Tallahassee

Kwaliteit afleiders
© Goed

Limburg

- Noorwegen

\ 4

Zuidpool

Laag

S
= —m@_ - -.- .
i :

X-1=-14

34



Goed gewerkt!

Selecteer een Badge om te tonen aan jouw klasgenoten

@ gevorderde beginner | Voigens mij s dit u jo leval voor hat
B Brmmmes

Maak een aangeraden oefening Welke moefijkheidsgraad wil je voor de valgenda cefeningenreeks?
van hetzelfde hoofdstuk

Waarom rening? Wiski denkt dat Jouw huldig
niveau past bij dat van deze oefening!

Aangeraden
Wiski verwacht dot Je 1 of 2 pogingen nocig ga
X hebben om oefening 32 juist te maken, geboseerd op de

P G Rl Rttt ey

m O Op veigorde van m

Hoes makkollk  Makkoigk Woeilk Heosl mosjk

».
Oefening 42 Aantal pagingen medelecriingen nodig hadden om
oefening 32 Juist op te lossen

P cctening 3 Als o atle oefeningen in de reeks julst oplost, dan sbigt e levet

Expert §
& Bedroven §
Competent § n

Gevorderde beginner §

Beginner §

... of kies zelf je volgende oefening

Verdien punten voor juist
opgeloste cefeningun en verlies
punten voor fout opgeloste

oefeningen. Jij en anderen zien

s personalised maths practice with Al

Puntenklassement

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

Oefeningenkiassement

Veroelsh je santa uist pgeioste

oefeningen met dat van anderen

op een dassementspegina, E¢

zijn twee Klassementen; ‘deze

week' en ‘aller tiiden’ z . .
How good do you think you are at mathematics? . \ e e et

There is no right or wrong answer. Wiskl uses your answer to find suitable exercises for you. N 7 = ,\{,\ —_ F AR ge Y
\ ¥ - e ¥

' Expert: mathematics holds no secrets for you. Gefeliciteerd Natuurlijke getallen Gehele getallen

Pri(s)ma resultaat!

@ Proficient: you score better than average on mathematics. Hootdbewsrkrgen Volgords van bewerkngen

@ ® Competent: you scors everage on matematic. Velorde ven beveringes [————,

How is your new level determined?

Eorsiograndsvergelikn
S —— Wiski estimates your level and the dificulty of exercises. Both change when solving exercises,

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

‘® Advanced beginner: basic exercises are not a problem for you,

Rekanon mot lettorvormen

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

~

Basisbegrippen
meetkunde

Coordinatan n do rusmte
Hoskan

Omtrek en cppenviakde van viakke figuren
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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
Exercise 37
fellow students,

>

>

Exercise 26

Number of attempts fellow students
- needed to solve exercise 21 Vary easy
,Exer:is& 21 -

B

Difficutt Very uifficult

lish all exercises correctly, your level will increass

Expert @

Proficient §

RS = -
/

gvanced beginner 7

Novice §

i exercises

Vraag
Wat is de hoofdstad van de\staat Florida?

Gelijkaardigheid & Afieidars

Afeider  Vragen

— =D
-— @ New York
av— @ Los Angeles

Antwoord

Tallahassee

Kwaliteit afleiders
© Goed

| -.- .ll
Laag emiddeld

Limburg

Noorwegen

Zuidpool

Proficient

Competant

Control

@ & & @ @

Your level remained similar after solving the exercise series.

How is your new level determined?

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

Then, it increased even further because of your feedback

Botore series

Atter series

« Pick areward and exercise:

8+X=25

\ 4

\ 4

Attor toodback

X-1=-14

v

\ 4
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Solve a recommended exercise

]
of the same chapter
Solve a recommended exercise N iy s st
of the same chapter Text u a I » Wiski's algorithm computed it this way
Exercise 21 +R B

Why this exercise? Wiski thinks your current level 1
aligns with that of the exercise! expla natlon

Solve exercise 21

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

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

b
Number of attem ptS fellow students ... or pick your next exercise yourself
b
needed to solve exercise 21 .
_ Visual
Exercise 21
» . .
, explanation Placebo explanation
g
2
o 1
L2 3 =4 ouems
needed
Recommended Wiski recommends this next exercise

»
Solve exercise 21 : 3
GOOD |
. JOB

Exercise 21
Solve exercise 21

... or pick your next exercise yourself

... or pick your next exercise yourself
Go to the exercise overview

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 (1Ul '22), 93—105. https://doi.org/10.1145/3490099.3511140
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How was trust in the platform for recommending exercises affected?

Real vs no explanation Placebo vs no explanation

trust increased trust increased

trust unchanged trust unchanged

trust decreased trust decreased

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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Competence
Q1 Wiski is like an expert (for example, a teacher) for recon

exercises.

Q2  Wiski has the expertise (knowledge) to estimate my matl Real vs no eXpla nation
Q3  Wiski can estimate my math level.
Q4  Wiski understands the difficulty level of math exercises « " MD trust 1D trust
Q5  Wiski takes my math level into account when recommen ':'q\?

3
Benevolence g’
Q6  Wiski prioritizes that I improve in math. §
Q7  Wiski recommends exercises so that I improve in math. = g

-

D8  Wiski wants to estimate my math level well. g
Integrity @
Q9  Wiski recommends exercises as correctly as possible. ‘é’
Q10 Wiski is honest. 3 Placebo vs no explanation
Q11  Wiski makes integrous recommendations. "\5’
Trust (one-dimensional) = MD trust 1D trust

Q12 I trust Wiski to recommend me math exercises.

Intention to return

Q13 If I want to solve math exercises again, [ will choose Wi
Q14 If I'want to be recommended math exercises again. [ will
Perceived transparency

Q15 1Ifind that Wiski gives enough explanation as to why an ¢

recommended.

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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Solve a recommended exercise
of the same chapter

Why this exercise? Wiski thinks your current level

Visual explanations can increase

Wiski expects you will need 1 or 2 attempts to solve

fe><|¢|arciset2dl, tzased on your results and those of your initial trust but may not be the most
important factor for building it

Recommended

Number of attempts fellow students
needed to solve exercise 21

4 Exercise 21

b
2 1 Solve a recommended exercise
q 7 3 _z A e of the same chapter
needed ed Wiski recommends this next exercise
p A
Solve a recommended exercise Solve exercise 21 B G??,ﬁ |
of the same chapter " Exercise 21
Recommended Why this exercise?
Exercise 21 is recommended because
p Wiski’s algorithm computed it this way
N2A. o ir next exercise yourself
Sxeecion 1 Tl ... or pick your next exercise yourself
... Or pick your next exercise yourself
Jeroen Ooge, Shotallo Kato, and Katrien Verbert. 2022. Explaining Recommendations in E-Learning: Effects on Adolescents’ Trust. In 27th International Conference on 42

Intelligent User Interfaces (1Ul’22), 93—105. https://doi.org/10.1145/3490099.3511140
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Explanations

e penegages o ese ks

in spac

g [ Novice) 1 befieve s s yourlevet row forthe towing subiect

Whiat difficuity Tevgl woud you ike fof the next exercise

Very easy #a No) Difficuit Very iffi

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

Expert @

Proficient §

o D
inced beginner §

Novice § i

Start exercises

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

Tallahassee -_— @ New York

.
Kwaliteit affeiders :
© Gosd
o Limburg
>
- Noorwegen
Zuidpool
Loag 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
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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 Wiski would like additional information from you
5 You solved a complete series of recommended exercises, congratulations! For the next series, you can give
Novice ~

Wiski additional information so that Wiski knows better how you feel.

What difficulty of exercises would you like?

Solve more exercises on this topic Return t ‘

Easier Similar Harder

Submit feedback

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 (IUl *23), 156—170. https://doi.org/10.1145/3581641.3584046
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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
LD

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 (IUl *23), 156—170. https://doi.org/10.1145/3581641.3584046
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How was trust in the platform for recommending exercises affected?

Wiski would like addi al information from you Wiski would like additional information from you

-9
or rci [ o
® ® R

Control vs no control Control with impact vs no control

trust increased trust increased

trust decreased trust decreased

trust unchanged trust unchanged

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 (IUl *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

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.

S
What difficulty of exercises would you like? R ?
er foodback
@ —f __—
Before series e
Easier Similar Harder roncss
Nevico f

Submit feedback

Solve more exercises on this topic ‘ Retum o exercise page

Trust in the platform Reflection on own mastery
and recommendations

@ O

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 (IUl '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 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? iand @
Rorfeedback
@) comonn: G o
Before series e
Easier Similar Harder Advances @)
‘beginner

Nevico '

Submit feedback

Solve more exercises on this topic Rotum o exercise page

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

O O

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 (IUl '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
Aler foodback themselves do not necessarily

Proficient

< 9

Competent

i 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.

fi‘/ 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 49
Proceedings of the 28th International Conference on Intelligent User Interfaces (IUl *23), 156—170. https://doi.org/10.1145/3581641.3584046
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Explanations Control

Coordinates in space.

ﬁ‘ [ Novice| 1 beteve this is yourlevel now for the following subject
‘Wha difficuly level wouid you ik 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
() O% 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

Expen ’
f you finish all exercises correctly, your level wil increase:

Expert @ o ’

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

Novice §

" m 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

e e penoegages o ese s



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

Coordinates in space.

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

Learner control: choose

O difficulty of exercise series

Very easy Easy Normal Difficult Very difficult

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

Expert ‘@

Proficient ‘@

Competent ¥ What-if explanation: what is
Advanced beginner ‘@ the impaCt on my |eve| |f I

—— solve this series correctly?
ovice @

Start exercises

Jeroen Ooge, Arno Vanneste, Maxwell Szymanski, and Katrien Verbert. Designing Visual Explanations and Learner Controls to Engage Adolescents in Al-Supported
Exercise Selection. In Proceedings of the 15th Learning Analytics and Knowledge Conference, March 2025. https://arxiv.org/abs/2412.16034
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onderwerp Volgorde van bewerkingen

/E* [’ gevorderde beginner | Volgens mij is dit nu je level voor het

‘ h Welke moeilijkheidsgraad wil je voor de volgende oefeningenreeks?
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

Jeroen Ooge, Arno Vanneste, Maxwell Szymanski, and Katrien Verbert. Designing Visual Explanations and Learner Controls to Engage Adolescents in Al-Supported
Exercise Selection. In Proceedings of the 15th Learning Analytics and Knowledge Conference, March 2025. https://arxiv.org/abs/2412.16034
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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: HOW dld yOU come u p
with this design?

Expert 5’5
Proficient ‘@

Competent ‘@

. Py Your level after completion
Advanced beginner ‘@

Novice @

Start exercises

Jeroen Ooge, Arno Vanneste, Maxwell Szymanski, and Katrien Verbert. Designing Visual Explanations and Learner Controls to Engage Adolescents in Al-Supported
Exercise Selection. In Proceedings of the 15th Learning Analytics and Knowledge Conference, March 2025. https://arxiv.org/abs/2412.16034
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Study 1: Group Discussion

2 3teachers and 6 EdTech professionals

@ Collect learning and explainability needs;
test understandability

Exercise 15 Exercise level
Part1 Easy
Subjects and finite verbs

Exercise 23 Exercise lovel
Part1 Easy
Types of sentences

Exorcise 12 Exercise level
Part1 Easy
Subjects and finite verbs.

Exercise 35 Exerc

Partl Easy

Vowels and consonants

Exercise 10 Exercise level

Part1
Types of sentences.

Recommandad saries

Genaral

Completed before?
Ha

Completed befare?
Mo

Completed before?
Ha

Completed before?

Completed before?
Ha

Wihy this exercise serles?

version 1

: 6 adolescents

@ Collect explainability needs; test
understandability and usability

Recommended series
b

Explanation

a» 7 teachers and pedagogical experts

@ Collect explainability and control
needs; assess pedagogical value

version 3

version 2
ove i s o subpct
ﬁ\ [ Comostant

O

' Study 4: Think-Aloud Studies
 — ®

B a 6 adolescents

Novice

Export §

Proficient §

Competent §
L p—
ce

version4 g

@ Collect explainability and control needs;
test understandability and usability

Jeroen Ooge, Arno Vanneste, Maxwell Szymanski, and Katrien Verbert. Designing Visual Explanations and Learner Controls to Engage Adolescents in Al-Supported

Exercise Selection. In Proceedings of the 15th Learning Analytics and Knowledge Conference, March 2025. https://arxiv.org/abs/2412.16034
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Study 1: Group Discussion Study 2: Think-Aloud Studies Study 3: Focus Groups

: 3 teachers and 6 EdTech professionals a 6 adolescents z 7 teachers and pedagogical experts

@ Collect learning and explainability needs; @ Collect explainability needs; test @ Collect explainability and control
test understandability understandability and usability needs; assess pedagogical value

Subjects and Types of Vowels and g .
Recommended saries o ik verds i eeinll consonants Recommended series Sxpienston
Exercise 15 Exerciselovel  Completed befare?
Part1 Easy Ho e e
Subjects and finite verbs. i ’

PR Why this exercise series? What if you correctly solve this series?
\

o Easy The system recommends exercises that are closest 1o This s how the systam estimates your mastery to change i
Exercise 23 Exerciselevel  Completed befara? Subjects and firste verbs You conucey s e axaoits 9008
Part1 Easy o imated by looking at enmcises youve
Types of sentences o

part Medium

Types of sentences
Exorcise 12 Exerciselevel  Completed before? Sl st e
Part1 Easy No Subjects and finite verbs
Subjects and finite verbs. g“:i““ - c

ar oy

Subjects and firste verbs | Novice | 1 beieve this is your evel now for the fosowing subject
parl Easy Sarcieds What ty you ke for the
Vowsis and consonants ! Ward Part1 000 0mee0 @ e300 @oo o

"

Types of sentences
Exercise 10 Exorcisalovel  Completed befare?

Part1
Types of sentences.

part Easy
Subjects and finite verbs
Very easy Easy \ Oiffcun Very @ficut

s e e
version 2 e e
Proficient §

W o e
)

Advanced beginner §

oe

version 1

version 4

Extensive human-centred design process

with many educational stakeholders! 2

T m——— Study 4: Think-Aloud Studies

Expert @

oot o
' a 6 adolescents

Advanced beginner §

Novice §

@ Collect explainability and control needs;

W— test understandability and usability

X, o

Fe® Y

A
-
P




Study 1: Group Discussion

2 3teachers and 6 EdTech professionals -

@ Collect learning and explainability needs;
test understandability

Clarify visualisations and restrict information
What-if explanations might boost motivation

Recommended series

General

Subjects and Types of Vowels and
finite verbs sentences consonants

Exercise 15 Exercise level Completed before?
Part1 Easy No

Suhincte and finitavarhe

Excellent

Coed

Voldoende

Miet voldoende

3. What if you correctly finish this series?

1
Deel 1 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!

Jeroen Ooge, Arno Vanneste, Maxwell Szymanski, and Katrien Verbert. Designing Visual Explanations and Learner Controls to Engage Adolescents in Al-Supported

Start sequence

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 °
2, Exercises most similar to your level:
Subjects and
finite verbs
£a0
Types of
sentences Y
Part]
—e— o
P
Vowel and &

consonants,
0
-]

3. What if you correctly finish this series?

L [

Deell Subjects and pes 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 gaing!

version 1

Exercise Selection. In Proceedings of the 15th Learning Analytics and Knowledge Conference, March 2025. https://arxiv.org/abs/2412.16034
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z 6 adolescents

@ Collect explainability needs; test
understandability and usability

Minimise text, tightly integrate explanations
Inattentiveness can harm mental models

Exercise 15
Part1

Recommended series

Easy

Subjects and finite verbs

Exercise Exercise level

Explanation

Why this exercise series?

What if you correctly solve this series?

The system recommends exercises that are closest to This is how the system estimates your mastery to change if
you correctly solve the exercise series.

Your level is estimated by looking at exercises you've

® @ 00 0% @00 & X ?‘oo e

Types of sentences

sly.

0 @ CDo 00 @ e® 00 ®

Subjects and finite verbs

e © 00 @O0 O @D e 00 Moo ©

Types of sentences

Exercise 10
Part1

Easy

Subjects and finite verbs

Vowels and consonants

version 2

Adolescents want control and motivation supports

Jeroen Ooge, Arno Vanneste, Maxwell Szymanski, and Katrien Verbert. Designing Visual Explanations and Learner Controls to Engage Adolescents in Al-Supported
Exercise Selection. In Proceedings of the 15th Learning Analytics and Knowledge Conference, March 2025. https://arxiv.org/abs/2412.16034
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A 7 teachers and pedagogical experts ‘

@ Collect explainability and control
needs; assess pedagogical value ‘

n Students need goal-oriented, motivating explanations

How appropriate is learner control?

Why explanations can empower teachers

Recommended series

Explanation

Exercise Exercise level

Exercise 15
Part1 Easy
Subjects and finite verbs

Exercise 23
Part1 Medium
Types of sentences

Exercise 12

Part1 Easy G
. * Subjects and finite verbs

Exercise 35
Part1 Hard
Vowels and consonants

Exercise 10
Part1 Easy
Subjects and finite verbs

Why this exercise series?

The system recommends exercises that are closest to

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

0 @ CDo 00 @ e® 00 ®

Subjects and finite verbs

Part1 e © 00 @O0 O @D e 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.

version 2

Jeroen Ooge, Arno Vanneste, Maxwell Szymanski, and Katrien Verbert. Designing Visual Explanations and Learner Controls to Engage Adolescents in Al-Supported
Exercise Selection. In Proceedings of the 15th Learning Analytics and Knowledge Conference, March 2025. https://arxiv.org/abs/2412.16034
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Study 4: Think-Aloud Studies

Control stimulates self-reflection
What-if explanations clarify progress

g 6 adolescents

@ Collect explainability and control needs;
test understandability and usability

| believe this is your level now for the subject Coordinates in space: ‘ @ Novi
m‘ @ Competent /EA Coordin

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

you correctly solve this series?

the system estimates your mastery to change if
ctly solve the exercise series.

O

Easier Same Harder Very easy

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

Proficient ‘@ Your level after completion

Competent @
Advanced beginner ' Advancec

Novice @

version 2 - version 3
Start exercises

Jeroen Ooge, Arno Vanneste, Maxwell Szymanski, and Katrien Verbert. Designing Visual Explanations and Learner Controls to Engage Adolescents in Al-Supported
Exercise Selection. In Proceedings of the 15th Learning Analytics and Knowledge Conference, March 2025. https://arxiv.org/abs/2412.16034



https://arxiv.org/abs/2412.16034

, ' NoviceJ | believe this is your level now for the following subject:
E‘ Coordinates in space.

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

Very easy Easy T\@ Difficult Very difficult

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

Expert ,
Proficient ‘@
Competent @
Your level after completion
Advanced beginner @

Novice ‘@

Why explanations desirable for
teachers, not for adolescents

What-if explanations and learner
control might motivate and engage

Jeroen Ooge, Arno Vanneste, Maxwell Szymanski, and Katrien Verbert. Designing Visual Explanations and Learner Controls to Engage Adolescents in Al-Supported
Exercise Selection. In Proceedings of the 15th Learning Analytics and Knowledge Conference, March 2025. https://arxiv.org/abs/2412.16034
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Some of your reflections

can XAl tools be designed in ways that don’t just increase
transparency, but actually nurture reflection and reduce

performative responses? - || GG

In a world where students increasingly use tools like
ChatGPT or adaptive learning platforms, how do we teach
them to critically evaluate Al output? - || G

it’s not just about explaining what the Al did, it’s also
about why it matters for learning - || G

tension between explainability and cognitive overload. Sometimes | feel like
we treat explainability as if "more is always better" but as the paper admits,
bad or incomplete explanations can actually harm learning. - || EGTEN
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g2

st

Very easy

' Novice | | believe this is your level now for the following subject:

Coordinates in space.

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

"7 ‘@
\J
Easy Nolrrr Difficult Very difficult

PRELIMINARY RESULTS!

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

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

Expert ‘@
Proficient ‘@
Competent @
Your level after completion

Advanced beginner ‘@

Novice ‘@

Proportion WHAT-IF = Proportion CONTROL

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

Start exercises

Jeroen Ooge, Arno Vanneste, Maxwell Szymanski, and Katrien Verbert. Work in progress.




Explanations Control

Solve a recommended exercise .
of the same chapter = 1.}
e
o/

Why this exercise?

1 or 2 attempts

¥ Exercise 21

.. or pick your next exercise yourself

« Pick a reward and exercise: @ @

wiske e —— )
Vraag

School - Kias opvolgen ki
Wat is de hoofdstad van de staat Florida?
— =D 8+X-25 X-1--14
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Explanations Control

Solve a recommended exercise

of the same chapter

Why this exercise?

or pick your next exercise you

rself

€« Pick a reward and exercise: ® - < e

8+X=25 X-1=-14

v \ 4

v v

64



« Pick areward and exercise:

8+X=25 X-1=-14

Simple control:
' ' 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
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o

Dirk
Charlotte
Thomas
Noor
Dima
Pietro
Guest

Hans

“NNLAOO~N© =

Be careful! Hans onl
e Y needs 1 more star to pass

Solve Equations at Your Own Pace

6 Alc}\emal:}l and Get Your Favourite Rewards

Jeroen Ooge, Joran De Braekeleer, and Katrien Verbert. 2024. Nudging Adolescents Towards Recommended Maths Exercises with Gameful Rewards. In:
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

Artificial
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Explanations

Solve a recommended exercise

Recommended
., Exercise 37

., Exercise 26

P exercise 21

of the same chapter

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

Wiskl expects you il need 1 or 2 attempts to solve

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

Number of attempts fellow students
needed to solve exercise 21
i

{ B

s '
1 2 3 24 amemps
nested

... or pick your next exercise yourself

School - Kias opvolgen

ceigencher

Control

i i5 your level pow for the followi

Coordinates in spac:

ﬁ‘ [ ovien] e

Whiat difficulty Jevef would you like for the hext exercise sehes?

How is your new level determined?

Wiski estimates your level and the difficulty of exercises. Both change when solving exercises
O @ Your level similar after
Ne Difficuit Very diffiot

ing the exsrcise series.
Then, it increased even further because of your feedback

Visty sasy

—q
I you fifiish all exercises comectly, your level will increass:

rrotcns G
rotcsent
Expert @
a5 ‘Aftor toedback
Proficient § Compaten
After series
Batore senes
Competent § asvarced ()
/m begmer

dvanced beginner §

Novice ‘@

o

/

Gelijkaardigheid © Afleidars

Afeider  Vragen

Vraag

€« Pick a reward and exercise:
Wat is de hoofdstad van de\staat Florida?

— =D
- @ New York
ap— @ Los Angeles

Antwoord

8+X=25 X-1=-14

Tallahassee

Kwaliteit afleiders
O Goed

Limburg

Noorwegen

-. | Zuidpool
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Leerlingentracker

Defeningentracker
n enkele cefeningen die je aa

Cefaning B

aailin g wirken eng traag en reboen welnkg pogingsn
Cefamning 1

aaringan arkan rear cnel an b ban veaal pogingan nodig
Cefaning 2

aaringan waniat onel an febben aom redalllk asnisl pogingeEn

machten van gehele getallen e

t hiprander e je de Mislukte en succeevolle pop
en hel aantal pogingen.

ngen van de lesdingen voor de oefeningen wil jouw resks. De eeringen word

Zwakks lsarlingan
Sierke leerlingen

=]
i}

ien gesorieerd op base

Lt | i

| Student 1

1

I Student 2

1 Uwhi o loehd

|] Student 3

I:H Visualise data used

for automated
outlier detection

] Student 4

|] Student 5

I Student 6

Student 7 Hog 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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Some of your reflections

| think Al can be useful when paired with

expert oversight - [

It also made me think about the social and emotional
side of explainability. ... do teachers feel empowered
or undermined when Al suggests feedback or flags

student behavior? -

69
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[ Novice) 1 befieve s s yourlevet row forthe towing subiect
B =

nat dificulty eved would you like for the next exarcise

Very easy #a No) Difficuit Very iffi

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

Expert @

Proficient §

o D
inced beginner §

Novice §

/

Gelijkaardigheid @ Afleiders
Wat is de hoofdstad van de staat Florida? Afieider  vragen

-
Antwoord
Tallahassee - @ New York

Vraag

a— @ Los Angeles
Kwaliteit afleiders
© Goed
- Limburg
III - Noorwegen
- n . - Zuidpool
Laag Ge

Hn(g@

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 axer

Return to exercise paga

« Pick areward and exercise:

8+X=25 X-1=

\ 4 v

v v
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Vraag

Wat is de hoofdstad van de staat Florida?

Antwoord

Tallahassee

0 Goed

Laag Hoog &D

Gelijkaardigheid @

8@ New York

Los Angeles

Visualising similarity scores

used for recommendation

Control over model

parameters

Vraag

Wat is de hoofdstad van de staat Florida?

Antwoord

Tallahassee

Kwaliteit antwoorden

Alles Goed Zeer goed

Gewicht afleider/gelijke vragen

Afleider tanda % Gelijke vragen

Miami

Jaipur

New York

Limburg

Noorwegen

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

Solve a recommended exercise

of the same chapter E‘ e

Why this exercise?
aligns with that of the

Novice | | belie:

inates in space.

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

er

Recommended How is your new level determined?
Wiski expects you will need 1 or 2 attempts to solve
e s and those of your

Wiski estimates your level and the difficulty of exercises. Both change when solving exercises
{f )
Number of attempts fellow students

needed to solve exercise 21
P Exercise 21

Your level remained similar after solving the exercise series.

Then, it increased even further because of your feedback.

if you finish all exer

~q
y, your level will increase:

Proicient *
Expert § @

Proficient §

- ‘Attor tood

Campotant @

Atter series
> Bofore senies
Competent @ %
Your level after completion —
Advanced beginner ‘§
Novca '
R R Novice @
. or pick your next exercise yourself

. ) re exer Retu xercise pag
Go to the exercise overview Solve more exercises on this topic

School - Kias opvolgen

Ot Utog ek e koo

Vraag

€« Pick a reward and exercise:
Wat is de hoofdstad van de staat Florida? ?i‘f‘mmmm ? e
ppe— [r———— e
T
—

— — az» 8+x-25 X1
L__] LT — o Ntwoor:

— e Tallahassee -— @ New York
— | st HH—H

- e o @ Los Angeles ' '
| sz fiHt H

O Goed

o= Limburg

- II - Noorwegen v v
- th— =il ..- . I

i - Zuidpool
| suats 1 aag Hoog @
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Il Interactive exercise (30 min.)

Make your intelligent educational system
more transparent and controllable



Interactive exercise: Make your intelligent
educational system more transparent and controllable

a The XAI-ED Framework
Who are the main

stakeholders?

Leaners, parents, teachers, eWhat potential pitfalls need to be considered?
technologists, educational Needless use of complex models, inaccurate

rese.archers, ec.iucatlonal or incomplete, explanations, misconceptions,
admins and policy makers promoting misbehavior.

) iy 3 G What are the main benefits? 2
Vﬂ&} = fﬁ, Agency, student-teacher interactions, N P ) T I

. — Al literacy, accountability and trust.
S
\] ’m ? a  “
‘ ' \ ‘.:;,‘ |

-N\/\/

S
v

Users

AL

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
Gasevic. 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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Interactive exercise: Make your intelligent
educational system more transparent and controllable

Why: How does the system
support education?

0 Who: What is the target
audience and who is involved?

Context: What is specific or
important for your system?

Who
sta

Leaners

techno
researt

admin

° Transparency: Which explanations
can be integrated in the system?

Control: How can control be
integrated in the system?

Why not: What are potential =~ what pote

Needle

pitfalls or dangerS? or incon
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Step 1: Describe your m—
intelligent educational system Tenchine o

Teaching quality
Pedagogical agents

" . benefits? Training of teachers
What are the main benefits? : -
Why: Personalised teachin
hy' How does the SyStem Agency, student-teacher interactions, ——— &

support education? Al literacy, accountability and trust. Improving teaching

Student performance

Wh th i icti
O are thée main Dropout prediction

. stakeholders?
a Who: What is the target Leaners, parents, teachers, Assessment
audience and who is involved? technologists, educational Cognitive diagnosis
researchers, educational Achievements
admins and policy makers Grading
- - Reading ability
Context: What is specific or Creativity
important for your system? Engagement
Feedback

Argumentation

Mostafa Zafari, Jalal Safari Bazargani, Abolghasem Sadeghi-Niaraki, and Soo-Mi Choi. 2022. Artificial Intelligence Applications in K-12 Education: A Systematic Literature
Review. IEEE Access 10: 61905—61921. https://doi.org/10.1109/ACCESS.2022.3179356
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Step 2: Make your system more
transparent and controllable

e Transparency: Which explanations
can be integrated in the system?

Control: How can control be
integrated in the system?

Why not: What are potential

pitfalls or dangers? \

Data: What kind of data was the system trained on?

Output: What kind of output does the system give?

Performance: How accurate/precise/reliable are the outputs?

How: How does the system obtain outputs?

Why: Why/how is this input giving this output?

Why not: Why does this input not have a different output?

How to be that: How should this input change to get a different output?
How to still be this: What is the change permitted for this input to still
get the same output?

What if: What would the system predict if this input changes to...?

What potential pitfalls need to be considered?
Needless use of complex models, inaccurate
or incomplete, explanations, misconceptions,
promoting misbehavior.

Q. Vera Liao, Milena Pribi¢, Jaesik Han, Sarah Miller, and Daby Sow. 2021. Question-Driven Design Process for Explainable Al User Experiences. arXiv:2104.03483 [cs].

Retrieved March 29, 2022 from http://arxiv.org/abs/2104.03483
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Step 3: Pitch your discussed General project topics
. . . : Programming, math, science
|d eas In 1 min. Language learning
Literacy (Al, reading, media)
Other (music, soft skills, ...)

Why: How does the system e Transparency: Which explanations
support education? can be integrated in the system?

e Who: What is the target
audience and who is involved?

Control: How can control be
integrated in the system?

Context: What is specific or

Why not: What are potential
important for your system?

pitfalls or dangers?
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WAAAH, | want to learn
more about human-
centred explainable Al!
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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 rem:

o ‘Atter toedback

Transparent and Controllable —

van hetzelfde hoofdstuk

Anter senes

Aangeraden

@ Novice | | believe this is your level now for the folloy
hebben am oefening 21 jul
’ What difficulty level would yo e next exercise s

Al Systems for Education g [ i

Poerening 21

From Designing to Evaluating with Educational Stakeholders

Expert §

. . . oo
... of kies zelf je volgende oefening PR,
Advanced beginner §
Naar het oefeningenaverzicht
UNIVERSITAT

Novice @
DES
SAARLANDES

e . s « Pick areward and exercise: @ ;- <

E »»»»»»»
=_ - ) 8+X=25 X-1=-14
e o I\IVH “\II stad van de staat Florida? L\ . e
Jeroen Ooge = | i

12+X=5

jeroenooge.be = i

§;% Universiteit ' III ;
%AL\%S Utl'eCht = ..- l - @ - zuidpool

aag
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