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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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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

Subjective 

Relies on human 
judgement. 

Small (60%) inter-
raters agreement.

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



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

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




• (Modèle monotone) 

• p(guess) et p(slip) sont constants  

• K et B sont binaires 

• réponses vs processus 

• pédagogie de maîtrise

Limitations de BKT & Cie 



Comment ne pas sacrifier  
la richesse  pédagogique  

à la rigueur analytique ? 



Interaction style « Command Line »

EPFL CS-211 HCI



EPFL CS-211 HCI

Languages de commandes

WIMP

Manipulation directe

Formulaires

Réalité virtuelle

Tangibles
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Expérience	à	venir



Interaction style « Direct Manipulation »



Interaction style « Form »



Interaction style «Menu »
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Individuel

Equipe

Classe

Expérience Classer Argumenter Argumenter + data Analyse &Théorie



Orchestration Graph 
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Stian Haklev, Louis Faucon, Jennifer Olsen (EPFL)
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Orchestration de la classe 



2017	Train	Activity

Jiaxi Gu, Jennifer Olsen (EPFL)



AI-free Learning Analytics



MOOC on            orchestration
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Class

Team

Individual

a2

Watch Video

Distribute Group Formation

a3

Collaborative Concept Map
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Pre-Test

a4

Post-Test

Text

Schema

Weight (a2 a3)
Gaze Similarity

during collaborative concept map

high medium low

Perceptual 
with-me-ness
during video

high 0,92 0,08 0

medium 0,08 0,92 0

low 0 0 1

We can choose whatever variable we consider do describe the state of the learner,  
but the number of states should be the same 
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L. Prieto, K. Sharma, L. Kidzinsky, P. Dillenbourg





Raca,	Tormey	&	Dillenbourg



Modéliser les connaissances  
à partir des  

poussières de comportements 



https://www.minusines.lu/wp-content/uploads/2017/05/avoir-du-pain-sur-la-planche.jpg
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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
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Progressivité  
Si score(ai) > X, diff( ai+1)>diff(ai) , sinon diff( ai+1)<diff(ai)

Pré-requis (+ structurant préalable) 
Si p(ai|aj) > p(ai|¬aj) ,   (aj,ai)

Ne pas ré
inventer 

la roue π

Cold start 

Optimal Stop 

Explainability 

Transfert 

Causality 

Biases 

Individualism 

Mimetism 

Determinism 



✓Method AStudent 1 

Student 2 
Student 3 

Student 4 

Student 5 
Student 6 

Student 7 
Student 8 

Student 9

X Method B

✓Method A 

✓Method A 

✓Method A 

✓Method A 

✓Method A 

✓Method A

????

Compromis Exploitation/Exploration

Cold start 

Optimal Stop 

Expainability 

Transfert 

Causality 

Biases 

Individualism 

Mimetism 

Determinism 



Cold start 

Optimal Stop 

Expainability 

Transfert 

Causality 

Biases 

Individualism 

Determinism 

Mimetism 

Lo
uis Fauco

n, P. D
illenb

o
urg

STUDENTS SIMULATIONS



Notre algorithm vous recommande :


Passer à l’exercice 23.
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Combiner ML avec une  

approche (quasi-)expérimentale  

(intervention)
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La sur-représentation d’une sous-population 

entraîne une sous-représentativité des résultats
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« grâce à l’intelligence artificielle, 
on va pouvoir adapter l’apprentissage  

aux besoins de chaque individu »
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Human Cognition =  
Personal Hardware +Social Software
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Problems 
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Solutions (?) 

La roue des learning sciences 

Student Simulations 

Simplicity 

Transfert 

Intervention 

Underfitting 

Collaiboration 

Escape 

Freedom
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« Natural Interaction »  
Au + elle ressemble à  une interaction dite 

‘naturelle’ au ell est plus efficace



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



In the real world, we do not see forces !
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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
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https://gallilearn.com/en/home.html 
GOODWALL 

Status	 	 SA 
Product		 Social network guiding students to success 
Location	 Zurich 
Contact		 Taha Bawa, Founder & CEO 
	 	 taha@goodwall.org 
Membership	 Nomad 

Goodwall is the first social network where 14-19 year olds build profiles to showcase and get recognized for 
their proudest achievements, from winning a ski competition to interning at NASA. Students are connected 
and guided to the right universities and companies; get support and connections from likeminded teens and 
find ways to improve themselves, win scholarships and awards. Goodwall collaborates with universities, 
companies and global organizations to help them non-intrusively engage and build relationships with this 
unique audience.  

https://www.goodwall.org/ 
 

EKSTRA ADDLEARNING 

Status	 	 na 
Product		 Virtual reality educational platform 
Location	 Montreux 
Contact		 Greg Roy, Co-founder 
	 	 greg.roy@ekstra.ch 
Membership	 Private Office 

AddLearning is an online platform that allows users of all ages to learn and develop in a playful, active and 
adaptive way on an infinite number of B2B and B2C themes and topics: cooking, music, history, languages, 
stress management, sport, training. All Augmented and Virtual Reality hardware systems as well as haptic and 
tracking devices are supported by the AddLearning framework. 

http://ekstra.ch/ 
 

EDUCABAY 

Status	 	 na 
Product		 Online marketplace for students 
Location	 Lausanne 
Contact		 Jet Ibrahimi 
	 	 j.ibrahimi@reabear.com 
Membership	 Dedicated Desk 
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LABSTER 

Status	 	 SA 
Product		 VR for STEM learning 
Location	 Zurich and Copenhagen 
Contact		 Michael Bodekaer, Co-founder & CEO 
	 	 michael@liv.it  
Membership	 Nomad 

Labster creates award-winning virtual laboratory simulations that enable students to perform scientific 
experiments from any location. Students’ natural curiosity is engaged as they complete simulations that 
highlight the connection between science and the real world. Labster’s simulations have been proven to 
improve learning outcomes and develop students' wet lab skills, thereby influencing graduation rates and real-
world application of skills, post-studies.Labster's simulations are being used by California State University, 
Harvard University, Gwinnett Technical College, MIT, Exeter University, University of New Haven, Stanford 
University, University of Glasgow, Trinity College, University of Hong Kong, ETH Zürich and University of 
California, Berkeley, among others. 

https://www.labster.com/ 
 

IDEAO 

Status	 	 SA 
Product		 Global platform for career opportunities 
Location	 Switzerland and California 
Contact		 Shashi Bobba, Co-founder & CEO 
	 	 shashi@ideao.ch 
Membership	 Nomad 

IDEAO is an EdTech start-up working on a breakthrough learning platform that captures the non-linear aspects 
of how brain creates memory cues while learning. We bring together virtual reality, machine learning, and 
cognitive mindmap techniques for creating an immersive framework for accelerated learning. In addition to 
edtech, we license our software platform to healthcare companies that focus on improving the cognitive 
learning abilities of patients.  

http://ideao.org 

 

Taskbase 

Status	 	 SA 
Product		 Web app for teacher to prepare lectures 
Location	 Zurich 
Contact		 Samuel Portmann, Founder & CEO 
	 	 samuel@taskbase.com 
Membership	 Nomad 
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UbiSim 

Status	 	 SA 
Product		 VR for healthcare learning 
Location	 Shanghai and Lausanne 
Contact		 Gauthier Dubruel, Co-founder 
	 	 gauthier.dubruel@ubisim.ch 
Membership	 Nomad 

UbiSim is the Virtual Reality training solution for nurses with real procedures and gestures. UbiSim is a 
scalable, realistic and affordable simulation software that allows all schools and health care institutions to 
access simulation or expand their training capacity at a fraction of the price of current solutions and with 
greater flexibility. Students and professionals can train in-situ or remotely, in teams or alone, with or without an 
instructor, at will and on their own terms. 

http://www.ubisim.ch/ 

ROSIE 

Status	 	 SARL 
Product		 Electronic building blocks for kids 
Location	 Zurich and London 
Contact		 Peter Spence, Founder & CEO 
	 	 peter.spence@wysszurich.ch 
Membership	 Nomad 

Rosie is a science discovery app for ages 8 and up. It is a fun new way to learn science at school and at 
home. Children teach Rosie about the magic of science on earth. With Rosie, children follow robot stories, do 
experiments and share science discoveries. The technology is being developed in collaboration with ETH 
Zurich, EPFL Lausanne, Zurich University of the Arts and Technorama. Rosie’s goal is to spark a lifelong 
passion for science. 
 

CALERGA 

Status	 	 SARL 
Product		 Software for STEM learning 
Location	 Lausanne 
Contact		 Yves Piguet, Founder 
	 	 yves.piguet@calerga.com 
Membership	 Nomad 

Calerga combines scientific expertise in the domains of mathematical modeling, simulation and automatic 
control; a broad and deep know-how of computing technologies from embedded systems to the internet; and 
experience with innovative applications in the education field. The software it develops gives to students a 
direct and intuitive access to complicated topics thanks to interactive graphics. It stimulates not only the 
reproduction of what the teacher planned, but also the exploration of edge cases, or even conditions leading 
to failures, as a way to reinforce knowledge acquisition. 
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GRAASP

SpeakUP

EPFL Center for Learning Sciences



P. Dillenbourg

« Qui trop promet ne tiendra guère »   


