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Chapter 1:  

Introduction to digital education



How do people  learn ? 

How we help them to learn ? 

How do we design activities that make them learn ? 

How can digital technologies enhance these activities ?
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Connect with your EPFL account  

Go to Moodle CS-411 

Select the first URL to FROG on week 1 

How do you learn (before exams) ?  
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HOW PEOPLE LEARN
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HOW PEOPLE LEARN



• 3  X 3 = 9


• 35’467+36’489


• 3/4 =  27/36 


• P(A|B) = P(B|A) P(A)

P (B)

• Behaviorism (Skinner)


• Master Learning (Bloom)


• Constructivism (Piaget*)


• Socio-Cultural theory (Vygostky*)

HOW PEOPLE LEARN depends also upon

WHAT PEOPLE LEARN
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How do people  learn ? 

How we help them to learn ? Why helping ? 

How do we design activities that make them learn ? 

How can digital technologies enhance these activities ?

A3

INSTRUCTIONS
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Why do we need help to learn ?
Difficulty	due	to	me

Difficulty	due	to	
My	teacher/school	

Difficulty	intrinsic	to	
the	skill	or	topic	

Difficulty	due	to	
external	causes

Motivation

Pre-requisites

Complexity

Pedagogy

Time

Intelligence

Sick

Bugs



How do people  learn ? 

How we help them to learn ? 

How do we design activities that make them learn ? 

How digital technologies enhance these activities ?
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Overview of Learning Technologies

A5



“If, by a miracle of mechanical ingenuity,  a book could 
be so arranged that only to him who had done what 
was directed on page one would page two become 
visible, and so on, much that now requires personal 
instruction could be managed by print. (page 165)”

Thorndike, E.L. (1912, published 1923). Education: A 
First Book. New York: Macmillan Co.
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First « teaching machine »  
Sidney PRESSEY, Ohio State University 
• In some window appears 1 question and 4 answers 
• The machine has 4 buttons, one per answer 
• The machine records the answer and updates a counter   
• Questions correctly answered are not re-proposed 

http://www.coe.uh.edu/courses/cuin6373/idhistory/pressey.html 
 

A5

http://www.coe.uh.edu/courses/cuin6373/idhistory/pressey.html


Massive Open Online Courses (2008) 
Technology-enhanced learning (2004)

Virtual Campus (2000) 
Learning Management Systems (1999) 

Virtual University (1999) 
Open Learning (1995) 

 e-Learning (1993) 
Online Education (1993) 

  Computer-Mediated Learning (1990) 
Educational telematics (1988) 

Computer-Assisted Learning (1985) 
Computer-Based Learning (1980) 

Computer-Assisted Instruction (1960) 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DRILL	&	PRACTICE
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DRILL	&	PRACTICE
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DRILL	&	PRACTICE

https://vimeo.com/251725552 

https://vimeo.com/251725552
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https://mathtutor.web.cmu.edu/alternate	

AI-enhanced	math	tutor DRILL	&	PRACTICE

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


A5
e-Learning	

		
https://www.essentialskillz.com/online-training/health-and-safety/driver-training-uk	

https://blog.commlabindia.com/elearning-design/awareness-on-information-security
https://www.essentialskillz.com/online-training/health-and-safety/driver-training-uk
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e-Learning	

		
https://www.essentialskillz.com/online-training/health-and-safety/driver-training-uk

https://blog.commlabindia.com/elearning-design/awareness-on-information-security
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e-Learning	

https://blog.commlabindia.com/elearning-design/awareness-on-information-security	

https://blog.commlabindia.com/elearning-design/awareness-on-information-security


A5

e-Learning	



A5

e-Learning	

Information	

Question	

Feedback	
Proble

ms
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e-Learning	

Le Zinc, UTE- UMH, Belgium, C. Depover
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MOOCs



A5

MOOCs



�25

EPFL MOOCs: >2 M  

A5

MOOCs
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MOOCs



Thierry	Hugonnet,	CPNV

A5

MOOCs



When	did	you	look	at	your	math	videos	?	

MOOCs
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Statics (Muttoni &	Burdet) MOOCs

A5



MOOCs
A5



MOOCs
A5



MOOCs
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DIALOGUE



Belvedere

A5

DIALOGUE
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DIALOGUE

M. Nussbaum, UC Chile

Multi Input Devices
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MICROWORLD

Papert, S. & Solomon, C. (1971, Twenty   with  a computer, AI Memo 248, MIT

http://www.r-e-m.co.uk/logo/companion/imagine/twentythings.pdf
http://www.r-e-m.co.uk/logo/companion/imagine/twentythings.pdf
http://www.r-e-m.co.uk/logo/companion/imagine/twentythings.pdf
http://www.r-e-m.co.uk/logo/companion/imagine/twentythings.pdf
http://www.r-e-m.co.uk/logo/companion/imagine/twentythings.pdf
http://www.r-e-m.co.uk/logo/companion/imagine/twentythings.pdf
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MICROWORLD



	

A5

MICROWORLD

https://minecraft.net/
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MICROWORLD

Cabri Géomètre

https://minecraft.net/
http://www.cabri.com/


A5

Acquire Skills Discover underlying model

SIMULATION
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Acquire Skills Discover underlying model

SIMULATION
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AR/VR
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AR/VR
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AR/VR



E-learning	

Simulation

Drill	&	Practice MOOC

Dialogue System
(chat,	forum,..)

Microworld

AR	/	VR

A5

INSTRUCTIONS



TODAY
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Orchestration Graphs



CS 411   Project

1. Make team of 3 
2. Pick to topic 
3. Decompose it 
4. Design an orchestration graph 
5. Implement it on FROG 
6. Run experiments 
7. Analyse data 
8. Write a report



Last Year Projects 

1. Sorting algorithms 
2. Supervised VS Unsupervised learning 
3. Shape of letters   
4. Modular origami 
5. Reading a music partition 
6. Chess Moves 
7. First Aid 
8. Morse Code



How people learn ? 
How technology help ?

Design a learning scenario 
(orchestration graph)

How to model learners ? 
(learning analytics)

How to analyse data

08:15 10:15 12:00

Sept

Oct

Nov

Dec

?



08:15 è 10:00 Course 10:15 è 12:00   Project

18/09 CH 1.  Introduction to CS-411    (OG-11)
CH 2.   Introduction to Learning Sciences

Introduction to FROG,  S. Haklev
Implement Graph-01. è 21.09
Form project teams è 24.09

25/09 CH 3: Mastery Learning  
(OG13 and 14)

Feedback on Graph-01 S. Haklev, J. Olsen  
Implement Graph-02. è 28.09
Select project topic è 01.10

02/10 CH 4: Task Analysis Feedback on Graph-02,  S. Haklev, J. Olsen 
Task analysis

09/10 CH 5: Social Learning (OG15) Project .  S. Haklev, J. Olsen  & L. Faucon
11:00 Visit of the MOOC studio (1/2 class)

16/10 CH 6:  Discovery Learning (OG16) Project.    S. Haklev, J. Olsen  & L. Faucon
11:00 Visit of the MOOC studio (1/2 class)

23/10 CH 7:  Graph Edges
CH 8:  Graph Operators

Project.  
S. Haklev, J. Olsen  & L. Faucon
Milestone1: Project Design  è 26.10

30/10 CH 8: Designing experiments Project .
 S. Haklev, J. Olsen  & L. Faucon

06/11 CH 9: Learning Modelling
Running Experiments

Introduction to statistics (R & Jupiter Notebook)
P. Jermann, L. Faucon

13/11 CH 10: Bayesian Knowledge Tracing
J. Olsen    Running Experiments

Introduction to statistics (R & Jupiter Notebook)
P. Jermann, L. Faucon

20/11 CH 11: Advances in learning Analytics 
J. Olsen & P. Dillenbourg  Running Experiments

Introduction to statistics (R & Jupiter Notebook)
P. Jermann, L. Faucon

27/11 CH 12: Campus Analytics, P. Jermann
Running Experiments

Data Analysis 
P. Jermann, L. Faucon

04/12 CH13:  Corporate Learning
08:15 P. Dubuc, OpenClassrooms 
09:00 J.-M. Tasseto, CoorpAcademy.

Data Analysis 
P. Jermann, L. Faucon

11/12 Open Slot Data Analysis
P. Jermann, L. Faucon

18/12 Project presentation by each team Finalising report
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					1	
2	
			3	

Digital Skills 
Goals

Ed’Tech 
Methods & Tools

Data Sciences             for the governance    
of educational             systems

 Confusion 



!

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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Happy	
Numbers

GRAASP

SpeakUP

A7



EPFL Center for Learning Sciences

A7



Who	has	taken	a	ML	class	?

Who	is	taking	a	ML	class	?



Project (50%)

Exam (50%)
Oral: 15 min prep + 15 defense (with notes) 

Applied questions

Form teams of 3 
No the same team as ever 

One team member knows javascript 
Choose a topic in which one of you is expert 

CS
	4
11

	
A7


