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What is dysgraphia ?

Critical consequence on child’s academic, behavioral progress and well being



BHK, gold standard to diagnose dysgraphia
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Subjective

Relies on human
judgement.

Small (60%) inter-
raters agreement.

The BHK test

A test that needs to be adapted to digitalisation

Time
consuming

Takes 5 minutes to
pass the test, and
around 15 minutes
to score It.

Costly

Expert needs to be
trained to acquire
the expertise for

grading.

Grading takes time

Neglect
informations

Test done on paper:
all the dynamic,
pressure, tilt aspects
of handwriting are
not perceivable.



Tegami diagnostic

An accurate and quick way to help diagnosis

Machine learning algorithm (Random Forest
classification) trained on ~ 400 children.

Automated human level of dysgraphia using a consumer tablet,
Nature digital medicine



Tegami diagnostic

Beyond the binary diagnosis



Tegami diagnostic

Handwriting is not static !

\ Only one of this feature can potentially be extracted with a pen/
paper test !



Extracting the child handwriting profile in 15 seconds






Tegami remediation

Building the map exercice - benefits

The Design of a Self-Improving Tutor :
PROTO-TEG

By Fisrre DILLENBOURG

Unita de Technalogie de 'Education
Université d= | Etz1 & Mons (Belgium)




if Bt = correct then p(Kt= correct) = 1 - p(guess) else p(Ki= correct) = 0 + p(slip)



https://mathtutor.web.cmu.edu/alternate



https://mathtutor.web.cmu.edu/alternate

Ouerview AUC
Dataset Students Exercise Tags Answers Marginal BKT BKT* DKT
Simulated-5 4,000 50 200K 7 054 - 075

. KhanMath 47495 69  1435K 068 -
‘ 15,931 - 526K |

 Assistments

Deep Knowledge Tracing

Chris Piech’, Jonathan Bassen®, Jonathan Huang*?, Surya Ganguli*,
Mehran Sahami*, Leonidas Guibas®*, Jascha Sohl-Dickstein*f



Limitations de BKT & Cie

(Modele monotone)
o(guess) et p(slip) sont constants
K et B sont binaires

reponses Vs processus

pédagogie de maitrise



Comment ne pas sacrifier

la richesse pédagogique

a la rigueur analytique 7
_



EPFL CS-211 HCI

Interaction style « Command Line »



EPFL CS-211 HCI

Languages de commandes
WIMP

Manipulation directe
Formulaires

Réalite virtuelle
Tangibles

Réalit¢ augmentee
Controle vocale
Contrdle gestuel
Controle cérébral
Bionique

Wearable

Ambient

® O " ) Tache 1

I Tache 2
Tache 3
Tache 4
Tache 5
Tache 6
Tache 7
Tache &
Tache 9

— Expérience a venir

Tache 10

Tache 11

Tache 11

Tache 12



Interaction style « Direct Manipulation »



Interaction style « Form »



Interaction style «Menu »
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Expérience | Classer| Argumenter ||Argumenter + data Analyse &Théorie

Classe

Equipe

Individuel




Classe

{ V Analyse &Théorie

Equipe

Argumenter HArgumenter + data <

Individuel

Expérience .

Orchestration Graph



Stian Haklev, Louis Faucon, Jennifer Olsen (EPFL)
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Completers

Time 34

Orchestration de la classe




2017 Train Activity

Jiaxi Gu, Jennifer Olsen (EPFL)



Al-free Learning Analytics



MOOC own orchestration
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Collaborative Concept Map
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We can choose whatever variable we consider do describe the state of the learner,
but the number of states should be the same



L. Prieto, K. Sharma, L. Kidzinsky, P. Dillenbourg
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Modéliser les connaissances
a partir des
poussieres de comportements



Cold start
Optimal Stopping
Explainability
Transfert
Causality

Biases
Individualism
Mimetism

Determinism



Cold start

Optimal Stop
Explainability
Transfert
Causality
Biases
Individualism
Mimetism

Determinism

https://www.slideshare .net/MelanieJIMueller/the-continuous-coldstart-problem-in-ecommerce-recommender-systems

booking.com



https://www.slideshare.net/MelanieJIMueller/the-continuous-coldstart-problem-in-ecommerce-recommender-systems
http://booking.com

Cold start

Optimal Stop
QOuerview AUC
Ex P lainabil Ity Dataset Students Exercise Tags Answers Marginal BKT BKT* DKT
Simulated-5 4,000 ? 0.54 - 0.75
ISl el = KhanMath 47,495 0.63 0.68 - 0.85
| Assistments 15,931 0.62 0.67 0.69 0.86

Causality

Biases

Individualism

Mimetism

Determinism



https://www.slideshare.net/MelanieJIMueller/the-continuous-coldstart-problem-in-ecommerce-recommender-systems
http://booking.com

Cold start

Optimal Stop

Explainability
Transfert
Causality

Biases

Individualism

Mimetism

Determinism

>

Progressivité
Si score(a;) > X, diff( a;+1)>diff(a;) , sinon diff( a;+1)<diff(a;)

Pré-requis (+ structurant préalable)
Si p(ailaj) > plai|-a)), (ajai)




Cold start

Optimal Stop

Expainability
Transfert
Causality

Biases

Individualism

Mimetism

Determinism

Student 1
Student 2
Student 3
Student 4
Student 5
Student 6
Student 7/
Student 8
Student 9

Vv Method A

v Method A
v Method A
v Method A
v Method A
v Method A
v Method A

90707

X Method B

Compromis Exploitation/Exploration



Cold start

Optimal Stop

Expainability
Transtert
Causality

Biases

Individualism

Determinism

Mimetism

binoqus|iq 4 ‘'uodne siNoT



Cold start

Optimal Stop

Explainability

Transfert
Causality
Biases
Individualism
Mimetism

Determinism

Notre algorithm vous recommande :

Passer a I'’exercice 23.




Cold start

Optimal Stop

Expainability

Transtert
Causality
Biases
Individualism
Determinism

Mimetism

Teresa Yeo
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Cold start
Optimal Stop
Expainability
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Combiner ML avec une

approche

expérimentale

(intervention)



Cold start

Optimal Stop

Expainability
Transfert
Causality

Biases

Individualism

Mimetism

Determinism

La sur-représentation d'une sous-population

entraine une sous-représentativité des résultats



Cold start

Optimal Stop

Expainability
Transfert

Causality

: HU
ases PerSonal paper COMition

T ard
« grace a l'intelliger Ware +S°Cia
P> on va pouvoir adapter |'apprentissage
aux besoins de chaque individu »

Individualism

Mimetism

Determinism
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Cold start

Optimal Stop

Explainability

Transfert
Causality
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Individualism

Mimetism

Determinism

>

A test at age 3 can predict whether children
will grow and go to jail and lead a troubled
life, scientists say

A professor says early intervention could 'change thewr trajectories for
- » ] y ¥ 1] . Y . . .
eceryone's benefit and could bring big returns on tnoestment for

gocvernment’

wodIsodreuoneu;/sdnyg


https://nationalpost.com/
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Problems

Cold start
Optimal Stopping
Explainability
Transfert
Causality

Biases
Individualism
Mimetism

Determinism

Solutions (?)

La roue des learning sciences
Student Simulations
Simplicity

Transfert

Intervention

Underfitting

Collaiboration

Escape

Freedom



Cold start

Optimal Stop

Explainability

Transfert
Causality
Biases

Individualism

« Natural Interaction »

Mimetism > Au + elle ressemble & une interaction dite
‘naturelle’ au ell est plus efficace

Determinism



In the real world,
we do not move shelves with 2 fingers !



In the real world, we do not see forces !



In the real world,
we do not change
the color of flowers !



In the real world, we do not change seasons !

Joseph Vavala, Kevin Kim, Catharina Oertel



Gouvernance

Méthodes Pédagogie
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&« RUL trop promet ne tiendra guére »

P. Dillenbourg



