
Modelling Classroom Orchestration 
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P. Dillenbourg, EPFL



Why ?





●

●

●

  N=5295

  N=5666

  N=938

  N=951

  N=1728

  N=1334

−0.2

0.0

0.2

0.4

NO
NE

VI
EW AC

T
MOOC Usage

EP
FL

 G
ra

de Baccalaureat Level
● HI

LO

Patrick Jermann, Francisco Pinto (EPFL CEDE)



orchestration : 3rd usability circle

P. Dillenbourg, EPFL, CHILI Lab
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Son Do-Lenh, Frédéric Kaplan, P. Dillenbourg



Concept Map: paper concepts, augmented links



2 X 8 teams



mCOM	=	25.63,	mTAN	=	21.88,	

	t(14)	=	1.24,p>.05,	two-tailed

mCOM	=	13.63,	mTAN	=	9.13,	

	t(14)	=	2.40,p	<.05,	two-tailed

No	effect	in	Learning	Gain
More	Learning	From	Partners	

for	Computer

Son Do Lenh





Collaboration is defined as the process of constructing a 
shared understanding of the task at hand. 

Collaborative learning results from the effort towards a 
shared understanding of the task at hand. 

LEAST COLLABORATIVE EFFORT

OPTIMAL COLLABORATIVE EFFORT





Vocational education : Dual system  : Logistics assistants (warehouse)





Guillaume Zufferey, Patrick Jermann

The TinkerLamp







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

21Son DoLenh, Patrick Jermann



“Manipulation	temptation”!
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Worst	group Best	group

Son DoLenh, Patrick Jermann
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Post-test
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Sign. effect in  
understanding

Sign. effect  in 
problem-solving
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Collaboration is defined as the process of constructing a 
shared understanding of the task at hand. 

Collaborative learning results from the effort towards a 
shared understanding of the task at hand. 

LEAST COLLABORATIVE EFFORT

OPTIMAL COLLABORATIVE EFFORT
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?Analytics



Kt+1

Bt+1

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

BtObservable State

Hidden State

p(Kt | Bt)

Bayesian Knowledge Tracing



Withmeness





Dual Eye Tracking
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Kshitij Sharma,  Patrick Jermann, Pierre Dillenbourg

« withmeness »





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)



Orchestration load 



Computational Modelling of Education
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Modeling in the wild ?

Raca, Tormey & Dillenbourg
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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 
Models

Pierre Dillenbourg, EPFL

Education 
Research

Relevant Behavioral Abstractions  

(Features)
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Classroom Orchestration: 
The 3rd circle of usability 





Cellulo

Ayberk Ozgur, W. Johal, S. Lemaignan, P. Dillenbourg, F. Mondada



Ayberk Ozgur, W. Johal, S. Lemaignan, P. Dillenbourg, F. Mondada



Swarm Cellulo (Ayberk Ozgur, Wafa Johal)
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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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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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