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Chapter 1:  

Introduction to digital education



Technology Learning

Cognitive  
Activity

what learners learn  
does not depend on the specific technology 

but on the cognitive activity learners has to do 
(with this technology)
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We measureWe design

We run causal experiments
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Mathrix

https://www.epfl.ch/education/continuing-education/moocscatalogue/


Professor Anna Fontcuberta i Morral (EPFL)
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120 millions users

110 millions users



Adrian Hilti, EPFL graduate 2001

Busuu, 120 million usersDuoLingo, 110 million users

Severin Hacker, ETH graduate 2006
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Crouch, C.H., & Mazur, E. (2001). Peer Instruction: Ten years of experience and 
results. American Journal of Physics, 69, 970-977.
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Education is a data science



Drill & Practice  

Online education platforms 

Learning Management System 

Simulations 

Microworlds 

Classroom participation systems 

Teamwork support 

Augmented reality 

Virtual reality 

Serious Games 

Education Robotics 
Acquire Skills



https://www.epfl.ch/education/educational-initiatives/jupyter-notebooks-for-education/ 

Prof. Cecile Hebert, EPFL

Jupyter Notebook

https://www.epfl.ch/education/educational-initiatives/jupyter-notebooks-for-education/
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many technologies ! 

how do they support learning ?

how do we learn ?
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https://www.practicaldatascience.org/html/exercises/Exercise_jupyterlab.html#exercises-exercise-jupyterlab--page-root

Education Content 
Digital Skills: Data Sciences

Education method  
Digital Tools: Physics
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what learners learn  
does not depend on right specific technology 

but on the cognitive activity they do 
(with this technology)



Inferential statistics

Model

CS-411 (fall) 
Digital education

Machine learning

Invent

CS-421 (spring) 
ML for behavioral data

ExperimentsInstructional 
design

Adaptive instruction



Available in Moodle



CS-411 : 6 credits !!!
• Written Exam: see 2023 year exam on Moodle 

• Project  : Design an I-PS vs PS-I experiments 
• Teams of 3 

• Select a difficult topic to understand 

• Analyse de tasks 

• Design the PS and I learning Activities 

• Run the experiment 

• Run the statistical analysis 

• Write the report 

All instructions on Moodle 



This is not a coding test !



What will learners  learn ? 
(not something trivial)



Final Report 



Available in Moodle





See you next week here at 08:15


