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EPFL MOOCS:   1’908’876



1’815’471 Registrations
97‘510 Passed

77 Courses Online
35 Courses In Preparation

Hype is over but MOOCs continue to grow ….
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e-learning ?????????

Pierre Dillenbourg, EPFL



Swarm Cellulo (Ayberk Ozgur, Wafa Johal, P. DIllenbourg)



Education Technologies

CS ED

Swarm 
Interactions



Johal, Lemaignan, Asselborn, Jacq, Billard, Paiva, Dillenbourg
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Computational 
Models

Pierre Dillenbourg, EPFL

Education 
Research

learning Analytics 

predict, classify,  decide, ‘explain’ 

SVM, KMC, DNN, RNN, 2AM, POMDP 





Kt

BtObservable State

Hidden State Kt+1

Bt+1

p(Kt+1 | Bt+1, Kt )

Bayesian Knowledge Tracing

p(Kt = ‘skill-x’ | Bt= ‘correct answer’)= 1 - Guess 

p(Kt = ‘skill-X’ | Bt= ‘incorrect answer’)= 0 + Slip 





Computational 
Models

Pierre Dillenbourg, EPFL

Education 
Research

Improve the management  

of education systems 



What about modeling learning  

outsider technology-based environments ? 



Pierre Dillenbourg, EPFL

Campus Analytics

pre-requisites       p(Succeed (CS243) | Failed (CS201)) 

carreer                   p(Salary > T |  {INF201, MA203,INF233,..}) 

recommender        78% of those who select CS243 also selected CS411 

……. 



how deep ?
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Relevant Behavioral Abstractions  

(Features)

Education  needs explainable AI



gaze(a)=ƒ(gaze(b))

Relevant Behavioral Abstractions  

(Features)



Gaze Recurrence







gaze(listener)=ƒ(gaze(speaker))

Relevant Behavioral Abstractions  

Feature:    Gaze recurrence  
Context:   Collaborative learning





gaze (learner) = ƒ (reference (teacher))

Feature:   Withmeness 
Context:  Lecturing

Relevant Behavioral Abstractions  





Sarah d’Angelo, Kshitij Sharma, Darren Gergle, Pierre Dillenbourg (2016)



Do finger-based or gaze-based deictics enhance learning ?

Sarah d’Angelo, Kshitij Sharma, Darren Gergle, Pierre Dillenbourg (2016)



gaze (learner) = ƒ (gaze (teacher))

Relevant Behavioral Abstractions  

Feature:    ‘Withmeness’ 
Context:   Lecturing



Kt

Bt

Modeling in the wild ?

Raca, Tormey & Dillenbourg



gaze (learner) = ƒ (location (teacher))

Feature:    Head rotations 
Context:  Lecturing

Relevant Behavioral Abstractions  



L. Prieto, K. Sharma, L. Kidzinsky, P. Dillenbourg

activity (teacher) = ƒ (gaze (teacher))
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Education brings nice challenges 

(1) Explainability  



Education brings nice challenges 

(2) Cold Start 

Integrate expert’s knowledge

Use simulation with synthetic students 



A
B

Learner 1 
Learner 2 

Learner 3 
Learner 4 

Learner 5 
Learner 6 

Learner 7 
Learner 8 

Learner 9 

A

A

A

A

?

Education brings nice challenges 
(3)  Exploration Exploitation Tradeoff 



Explainable AI

Education 
Context

Cold Start
Exploration/
Exploitation 
Trade-OFF

Cohorte Simulations



Multi-Armed Bandit (MAB) for Exploration-Exploitation

➢ Selecting learning 
activities

➢ LFA model

➢ Tested with simulated 
students

➢ Will present and discuss 
this work at ECTEL in 
Septembre

59

Louis Faucon, Pierre Dillenbourg, EPFL
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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 

!  of !10 12

!

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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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 

!  of !11 12

Happy	
Numbers

GRAASP

SpeakUP



Collider

Compu.
Thinking

NCCR

MOOCs

EPFL Digital Education Ecosystem

Lake of 
Piaget

Center 
Learning  
Sciences



Education  
Psychology 
Sociology 
Ethnology 
Anthropology 
Economics 
Political Sciences 
Linguistics  
History 
Demography 
Management 
….. 

Social Sciences

This is not one science !!!

Humanities

Modern Languages 
Old Language 
Littérature 
Philosophy 
Religion 
Art 
Musicology 
Museology 
History 
…. 



Education  
Docimology 
Didactics 
Instructional Psychology 
Instructional Design 
Learning Technologies
History of Education 
Sociology of Education 
Economy of Education 
Special Education 

Psychology 
Cognitive psychology 
Social psychology 
Psychometry 
Clinical psychology 
Differential Psychology 
Developmental Psychology 

Sociology 
Ethnology 

And….


