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CS-411 : Digital Education & Learning Analytics

Chapter 1:

Introduction to digital education

Pierre Dillenbourg, Patrick Jermann, Stian Haklev, Jennifer Olsen, Louis Faucon



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 ?



HOW PEOPLE LEARN

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) ?



HOW PEOPLE LEARN



HOW PEOPLE LEARN depends also upon

WHAT PEOPLE LEARN

e 3X3=9 * Behaviorism (Skinner)

e 35'467+36°489 * Master Learning (Bloom)

e 3/4 = 27/36 e Constructivism (Piaget”)

e P(A|B) = P(B|A) P(A) * Socio-Cultural theory (Vygostky®)

P (B)



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 ?

INSTRUCTIONS



Why do we need help to learn ?
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How do we design activities that make them learn ?

How digital technologies enhance these activities ?



Overview of Learning Technologies
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“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.



First « teaching machine »

Sidney PRESSEY, Ohio State University

® |In some window appears 1 question and 4 answers

e The machine has 4 buttons, one per answer

® The machine records the answer and updates a counter

e Questions correctly answered are not re-proposed
http://www.coe.uh.edu/courses/cuiné373/idhistory/pressey.html



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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https://vimeo.com/251725552



https://vimeo.com/251725552

Al-enhanced math tutor

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



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

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

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


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

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



https://blog.commlabindia.com/elearning-design/awareness-on-information-security
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| PLUNGER(1): Speed

Percentage of the maximum speed
of the machine in phase 1.

=)

v Click on '+' or '~

lﬁ Control panel | F to modify the value 5%
@ @ @ of the setting.
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Settings Curve Production

Infos

If you would like an indication of the value to enter, click
on the 'Info’ button and choose the option 'Indication’.

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










EPFL MOOCs: >2 M
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Thierry Hugonnet, CPNV



When did you look at your math videos ?




Statics (Muttoni & Burdet)
















Belvedere



Multi Input Devices

M. Nussbaum, UC Chile




Papert, S. & Solomon, C. (1971, Twenty with a computer, Al 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






https://minecraft.net/

Cabri Géometre



https://minecraft.net/
http://www.cabri.com/
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Acquire Skills Discover underlying model



A Sputnik Qient
File Sessions

As

PROP
The balance of

talk and tune

Christina: Oke hi there

—G— Billy: How are you ?
‘ Start ‘ Reset Christina: let's start with a
1 2 3 4 Billy: oke

Billy: they look pretty bad there
Billy: So let's see those changes
Christina: What about this _

al Billy: Much better indeed !

Miean Waiting
Hiane 1
Hiane 2
Hiane 3
Hiane 4

Fast Mode

Acquire Skills

Discover underlying model













E-learning

Drill & Practice /\ MOOC
/N
N A

AR/ VR jalogue System

(chat, forum,..)

Simulation

v Microworld

INSTRUCTIONS



TODAY



Orchestration gf%



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
/
8

. Run experiments
. Analyse data
. Write a report



0O O~ O1T & WODN -

Last Year Projects

. Sorting algorithms

. Supervised VS Unsupervised learning
. Shape of letters

. Modular origami

. Reading a music partition

. Chess Moves

. First Aid

. Morse Code



Sept

Oct

Nov

Dec

08:15

10:15 ° 12:00

How people learn ?
How technology help ?

Design a learning scenario
(orchestration graph)

How to model learners ?
(learning analytics)

How to analyse data




08:15 = 10:00 Course

10:15 2> 12:00 Project

18/09 CH 1. Introduction to CS-411 (OG-11) Introduction to FROG, S. Haklev
CH 2. Introduction to Learning Sciences Implement Graph-01. = 21.09
Form project teams = 24.09
25/09 CH 3: Mastery Learning Feedback on Graph-01 S. Haklev, J. Olsen
(OG13 and 14) Implement Graph-02. = 28.09
Select project topic & 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 Project.
CH 8: Graph Operators S. Haklev, J. Olsen & L. Faucon
Milestone1: Project Design = 26.10
30/10 CH 8: Designing experiments Project .
S. Haklev, J. Olsen & L. Faucon
06/11 CH 9: Learning Modelling Introduction to statistics (R & Jupiter Notebook)
Running Experiments P.Jermann, L. Faucon
13/11 CH 10: Bayesian Knowledge Tracing Introduction to statistics (R & Jupiter Notebook)
J.Olsen Running Experiments P.Jermann, L. Faucon
20/11 CH 11: Advances in learning Analytics Introduction to statistics (R & Jupiter Notebook)
J. Olsen & P. Dillenbourg Running Experiments P.Jermann, L. Faucon
27/11 CH 12: Campus Analytics, P. Jermann Data Analysis
Running Experiments P.Jermann, L. Faucon
04/12 CH13: Corporate Learning Data Analysis
08:15 P. Dubuc, OpenClassrooms P Jermann, L. Faucon
09:00 J.-M. Tasseto, CoorpAcademy.
11/12 Open Slot Data Analysis
P. Jermann, L. Faucon
18/12 Project presentation by each team Finalising report




Ed'Tech
Methods & Tools

Digital Skills
Goals

Data Sciences for the governance
of educational systems




EPFL
Innovation Park

Elewel
the webcasting company
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Happy
Numbers



ELLS Center WZW/% Sciences



Who has taken a ML class ?

Who is taking a ML class ?



Project (50%)

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

Exam (509%)

Oral: 15 min prep + 15 defense (with notes)

Applied questions




