
Quelle recherche en education  
pour des labos d’informatique ?

P. Dillenbourg, EPFL
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MOOC Research

• Non-linear relationship (GAM)
• Effect saturates at 0.4

The amount of average speed increase has a negative effect saturated at 0.4 



Is this hand useful ?

Kshitij Sharma,  Patrick Jermann, Pierre Dillenbourg 
EPFL Center for Digital Education
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0.35

Kshitij Sharma,  Patrick Jermann, Pierre Dillenbourg 
EPFL Center for Digital Education

« withmeness »



gaze (learner) = ƒ (deictics (teacher))

withmeness





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



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

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



gaze (learner) = ƒ (gaze (teacher))

Gaze Awareness Tools



Learning Sciences ? 
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Sociology of education (e.g. social / gender inequity) 
Politics of education (e.g. analysis of systems) 
History of education (e.g. industrial revolution) 
Philosophy of education (e.g. economical drive) 
Docimologie / Psychometry 
Audiences: special, adult, lifelong, pre-school,… 
… 
Didactics of disciplines: 

maths, sciences, F1, F2,…,Wirtschaft Pädagogik 
CS / computational thinking 

Instructional psychology (how people learn) 
Instructional design 
Learning Technologies 
Distance Education 



Learning Technologies Conferences/Journals 
Learning Sciences 
Computer-Supported Collaborative Learning 
AI & Education 
Learning Analytics  
Educational DataMining 
… 
ECTEL 
EdMedia 
OnLine Educa  
100 more / year
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Sergio	Emotti

CEO	UBS	(60’000	employees)	

Ueli	Maurer

Swiss	Minister	of	Defense

Claude	Nobs

Montreux	 Jazz	Festival

What have these men in common ?



Logistics assistants (warehouse employees)
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Guillaume Zufferey, Patrick Jermann, Pierre Dillenbourg (EPFL)

The TinkerLamp
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F(1,37)	=	6.68,	p	<	.05Bertrand Schneider, Aurelien Lucchi

F(1,37) = 6.68, p < .05



No sign. effect in  
understanding

No sign. effect  in 
problem-solving

mean	=	7.84		vs.	mean	=	7.43	
F(1,14)	=	.25;	p	>	.05

mean	=	5.16	vs.	mean	=		5.15	
F(1,14)=.06,	p>.05

24Son DoLenh, Patrick Jermann



C’est pas parce qu’une technologie est cool 

que les apprenants apprennent ! 



“Manipulation	temptation”!
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Worst	group Best	group

Son DoLenh, Patrick Jermann







Son DoLenh, Patrick Jermann



Post-test

30

Sign. effect in  
understanding

Sign. effect  in 
problem-solving



Classroom orchestration : Circles of Usability



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

CoWriter



Augmented Reality for Training Carpenters (L. Lucignano)

1 PhD



Physics 101: Exercises Session

Problems are delicious









C’est pas parce que c’est de l’éducation 

que cela doit être chiant ! 
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Modelling in Education

Kt+1

Bt+1

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

Bayesian Knowledge Tracing

Kt

BtObservable State

Hidden State

p(Kt | Bt)





State = ?Kt

Bt



Modelling Education

Kt

Bt



Modelling Education



Modelling Education





Gaze Recurrence



Nüssli, Jermann & Mullins



Spatial Entropy of Gazes
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Extreme Value Theory  
Intra-pair difference of gaze spatial entropy 

5%	highest	values	for	episodes	of	10	secondsMeans

Kshitij Sharma, Valerie Chavez, EPFL & University of Lausanne



Computational Biology 

Computational Linguistics 

Computational Sociology 

Computational Education
Jean Piage

t

Dillenbourg, EPFL, JSP 2016



Learning 
Analytics

Educational 
Design

Computational Modeling for Learning Sciences



✓ MedTech 

✓ GenTech 

✓ FinTech 

✓ SpaceTech 

✓ CleanTech 

EdTech ? 
P. Dillenbourg, EPFL



EdTech Collider
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