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A

® #1in Europe #10 in the world Global engagement levels
® 89 MOOCs produced e
® 2'000'000 registrations . ]
® 100’000 online alumni
45% Global achievement levels
® 3 studios
® edX + Coursera + Local platform
® Swiss MOOC Service B Onded Vs

M Samplers Auditors

M Passed Failed



A

® Data for research
® Curation and distribution of educational data

® Legal and technical aspects
® Collaborations with labs, SDSC, ...

® Data for action regulation
® Regulation of the education system at
different levels (course, curriculum, school)
® Tools to take data-informed educational
decisions, choosing a course, building
curricula, detecting new opportunities.




Transiational research in learning science
Evaluating and scaling innovations

Feedback

actions

Predict
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g_id": "EPFLx", "course_id": "EPFLx/EE-100Bx/3T2014", "path": "/courses/EPFLx/EE-10@Bx/3T2014/xblock/idx:;_; EPFLx;_EE-100Bx;_problem;_af8eb3d48cb3
44219327ea9%e03e54917/handler/xmodule_handler/problem_get"}, "time": "“2014-10-02T709:11:18.534187+00:00", "ip": "41.251.212.194", "event™: "{\"POST\"
: {}, \"GET\": {}}", "agent": "Mozilla/5.@ (Windows NT 6.1) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/37.0.2062.124 Safari/537.36", "page": nul
1}

{"username": "-', "host": "courses.edx.org", "event_source": "server", "event_type": "/courses/EPFLx/EE-100Bx/3T2014/xblock/id4x:;_;_ EPFLx;_EE
~100Bx;_problem;_bcf80e7f11494b9da69df@51a66844ae/handler/xmodule_handler/problem_get", "context": {"course_user_tags": {}, "user_id": 3828040, "or
g_id": "EPFLx", "course_id": "EPFLx/EE-100Bx/372014", "path": "/courses/EPFLx/EE-10@Bx/3T72014/xblock/idx:;_;_EPFLx;_EE-100Bx;_problem;_bcf80e7f1149
4b9da69df051a66844ae/handler/xmodule_handler/problem_get"}, "time": "2014-10-02709:11:19.122777+00:00", "ip": "41.251.212.194", "event": "{\"POST\"
: {}, \"GET\": {}}", "agent": "Mozilla/5.0 (Windows NT 6.1) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/37.0.2062.124 Safari/537.36", "page": nul
1}

{"username": “H, "host": "courses.edx.org", "event_source": "server", "event_type": "/courses/EPFLx/EE-100Bx/3T2014/xblock/idx:;_;_
-100Bx; _sequen ;_38ec8d06386a4b46bd58ad31c7ce2138/handler/xmodule_handler/goto_position", "context": {"course_user_tags": {}, "user_id":
, "org_id": "EPFLx", "course_id": "EPFLx/EE-100Bx/3T72014", "path": "/courses/EPFLx/EE-100Bx/3T2014/xblock/idx:;_;_EPFLx; EE-100Bx; seguential;
8d06386a4b46bd58ad31c7ce2138/handler/xmodule_handler/goto_position"}, "time": “2014-10-02T08:49:42.642546+00:00", "ip": ﬂ

"\"POST\": {\"position\": [\"3\"]}, \"GET\": {}}", "agent": "Mozilla/5.0@ (Windows NT 6.1) AppleWebKit/537.36 (KHTML, like Gecko) Cj
124 Safari/537,.36", "page": null}
{"username": " ', "event_type": "load_video", "ip": "41.251.212.194", "agent": "Mozilla/5.@ (Windows NT 6.1) Apple

~-EE-100Bx~video-cf8d1369c5c44320a%¢e6e32e174c7e56\",\"code\":\"qjNQ7cDoQhk\"}", "event_source": "browser",
"EPFLx", "course_id": "EPFLx/EE-100Bx/3T2014", "path": "/event"}, "time": "2014-10-02T08:49:44.676397+05

{"username": "m', "event_type": "seq_goto", "ip": "41.251.212.194", "agent": "Mozilla .36 (KHTML, like Ge

cko) Chrome/37.90. .124 Safari/537.36", "host": “courses.edx.org", "session": "7el8f : "{\"old\":1,\"new\":2,
\"id\":\"i4x://EPFLx/EE-100Bx/sequential/38ecB8d@6386a4b4a6bd58ad31c7ce2138\"}", "¢ * {"user_id": "org_id":
"EPFLx", "course_id": "EPFLx/EE-100Bx/3T2014", "path": "/event"}, "time": 2 “page": "https://courses.edx.org/cou

{"username": " ', "host": "courses.edx.org", "event_sourcg Es/EPFLx/EE-100Bx/372014/e1029d31985c4ed489be35f8
84d79fb2/", "context": {"course_user_tags": {}, "user_id"} e_id": "EPFLx/EE-100Bx/3T2014", “path": "/courses/EPFL
x/EE~100Bx/3T72014/e¢1029d31985c4ed489be35f884d79fb2/" 341+00:00", "ip": ' , "event": "{\"POST\": {},
atari/537.36", "page": null}

id": “EPFLx/EE-100Bx/3T2014", "path": "“/courses/EPFLx/EE-100Bx/3T2014
/discussion/forum"}, "time": ip": ', "event": "{\"POST\": {}, \"GET\": {}}", "agent": "Mozilla/
5.0 (Windows NT 6.1) App - /37.0.2062.124 Safari/537.36", “"page": null}

{"username": "Lya ent_source": "server", "event_type": "/courses/EPFLx/EE-100Bx/3T2014/progress"”, "context": {"
course_user ~ id": "EPFLx", "course_id": "EPFLx/EE-100Bx/3T72014", "path": "“/courses/EPFLx/EE-100Bx/3T2014/progres
s"}, "t go: 00", "ip": ' , "event": "{\"POST\": {}, \"GET\": {}}", "agent": "Mozilla/5.@ (Windows NT
6.1) App Gecko) Chrome/37.0. o afari/537.36", "page": null}
{"userna : "courses.edx.org", "event_source": "server", "event_type": "/courses/EPFLx/EE-100Bx/3T2014/discussion/forum/dal93b2
752e7478d /threads/542aeb5d0579cf55ca0@1166", "context": {"course_user_tags": {}, "user_id" “org_id": “EPFLx", "course_id"
"EPFLx/ , "path": "/courses/EPFLx/EE-100Bx/3T2014/discussion/forum/dal93b2752e7478d89b543a 7/threads/542aeb5d0579¢f55¢ca0011
66"}, "timd~r""2014-10-02T710:49:51.276717+00:00", "ip": " , "event": "{\"POST\": {}, \"GET\": {\"ajax\": [\"1\"], \"resp_limit\": [\"
25\"], \"resp_skip\": [\"O\"]1}}", "agent": "Mozilla/5.@ (Windows - AppleWebKit/537.36 (KHTML, like Gecko) Chrome/37.0.2062.124 Safari/537.36"
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Week 7 - part 4 :Generalized Linear Model (GLM)

I \l 7.1 What is a good neuron model?
e - Models and data
- 7.2 AdEx model
“e""'na_l nvnamlcsf \] - Firing patterns and analysis
of Single Neurons - Integral formulation
7.4 Generalized Linear Model

Week 7 - Optimizing Neuron Models - Adding noise to the SRM
For Coding and Decoding 7.5 Parameter Estimation

- Quadratic and convex optimization
7.6. Modeling in vitro data

- how long lasts the effect of a spike?
7.7. Helping Humans

Wulfram Gerstner
EPFL, Lausanne, Switzerland



Frédéric Moret — Master SysCom

Neuronal Dynamics — 7.4 Likelinood of a spike train in GLMs

NOEDI IS
s ’ |
wnod l L -
1 0 ‘' ' ' T
b EJ S
Measured spike train with spike times '
Likelihood L that this spike train
could have been generated by model?

L,

%) = exp(- [ p(e)dr)p(e')-exp(- [ p(e)dt)
e .

19 users navigated from this slide.




Frédéric Moret — Master SysCom

19 people navigated to this shde

Neuronal Dynamics - 7.4 Likelihood of a spike train in GLMs
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Measured spike train with spike times

Likelihood L that this spike train
could have been generated by model?

LUt ) = exp(= [ p(e V(') - exp(- [ p(a)dr)

19 people navigated from this slide




Frédéric Moret — Master SysCom

Neuronal Dynamics - 7.4 SRM with escape noise = GLM
[

M = et L

L,

-linear filters

-escape rate

-likelihood of observed
spike train

=>parameter optimization
of neuron model
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Time is counted from video started

' (actual watching time)
@ Startof a Endof a

seek event seek event

Pause event

Down playrate event

v

A
@ Up playrate event

|

Normal play

|

Seek forward (independent)

Seek backward (independent)

Seek forward
(sequential)

Seek backward
(sequential)




Time is counted from video started

(actual watching time)
. Normal play

Startof a Endof a
seek event seek event

|

Seek forward (independent)

Pause event Seek backward (independent)

|

Seek forward

0O+ ©© ¢ » o

Up playrate event (sequential)
?
Patte rn ¢ Down playrate event Seek backward
¢ v (sequential)
'Y I
.

— @

@0
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Sequence

Play e 4-gram
. PIPaS{SfPaSbPaPIS{SfSfaSbPa e
Forward e PIPaSfSf
e —ss et o PaSfSfPa

SfSfPaSb
e Rewatch: PIPaSbPI, PISbPaPl, PaSbPISh, ® Clear Concept: PaSbPISSb, SSbSbPaPl,
SbSbPaPl, SbPaPIPa, PaP1SbPa PaPISSbSb, PISSbSbPa (a combination of
e Skipping:SfSfSfSf, PaPIS{Sf, PISfS{Sf, SfS- Seeka.and Scrf)lle clicks, indicating high

fSfPa. SfSfPaPl. SFSfSfSSf. SFSfSSSf. Sf- tussle with the video lecture content)
PaPIPa, PIPaPISf e Checkback Reference: SbSbSbSb, PISbS-

bSb, SbSbSbPa, SbSbSbSf, SfSbSbSb, Sb-

PISbSb, SSbSbSbSb (a wave of SeekBw



Pattern

e Rewatch: PIPaSbPIl, PISbPaPl, PaSbPISb,
SbSbPaPIl, SbPaP1Pa, PaPISbPa

e SKipping:SfSTS{St, PaPISSt, PISfSSt, StS-
fSfPa, SfStPaPl, SfSfSfSSf, SfSfSSfSf, Sf-
PaPlPa, PIPaPISf

e Clear Concept: PaSbPISSb, SSbSbPaPI,
PaPISSbSb, PISSbSbPa (a combination of
SeekBw and ScrollBw clicks, indicating high
tussle with the video lecture content)

e Checkback Reference: SbSbSbSb, PISbS-
bSb, SbSbSbPa, SbSbSbSf, SfSbSbSb, Sb-
PISbSb, SSbSbSbSb (a wave of SeekBw
clicks)

Information Processing

Behavioral Actions
Clear Concept
Slow Watching
Rewatch

Playrate Transition

Checkback Reference

Fast Watching

Skipping

Tanmay Sinha, Patrick Jermann, Nan Li, Pierre Dillenbourg (2014) Your click decides your fate: Leveraging clickstream patterns in
MOOC videos to infer students' information processing and attrition behavior. https://arxiv.org/abs/1407.7131.

WeightAssign

High Information
Processing

Low Information
Processing




Research

Question

Condition

Accuracy

Kappa

False
Negative
Rate

Most representative (weighted)
features that characterize

classes

action vectors

Engagement | 1)Raw Clicks 0.81 0.24 m{*m‘s;xﬂ'ﬂ‘”;““'m
Prediction 0.63 reference~low, clear concept=high)
. . Low (skipping=hi ctransition=hi
2)Summarized behavioral | 0.75 0.15 e
action vectors 00 )
Next Click ])Ra“, Clicks 0.68 - SeekFw (playratetransition=low, skipping=low,
0.57 fast watching=high, clearconcept=low)
Prediction SeekBw (checkbackreference=high,
: . c h=low,playr: siion=low,
2)Summarized behavioral | 0.66 - ;::&cm“\:';ﬁ\;iﬂiﬂ!"m )
. 0.54 high)
action vectors S y
Ratechangefast (playratetransition=high,
rewatch~low, checkbackreference~low)
Ratechangeslow (playratetransition=high,
clearconcept=high)
Vi : Non dropouts (skipping=low,
In-Video 1)Raw Clicks 0.90 0.19 > high, o watching=bhigh.
dropout - e
Po rewatch=high, engagementfromStart=low
. . gementlastClick=hi
Prediction | 2)Summarized behavioral | 0.90 0.15 e )
0.70 Dropouts (skipping=high, clearconcept=low,

slowwatching=low, engagementfromStart=high,
rewatch=low, engagementlastClick=low,
checkbackreference=high)

Table 3: Performance metrics for our machine learning experiments. Random baseline performance is

0.5 (50%)

Tanmay Sinha, Patrick Jermann, Nan Li, Pierre Dillenbourg (2014) Your click decides your fate: Leveraging clickstream patterns in MOOC videos to
infer students' information processing and attrition behavior. https://arxiv.org/abs/1407.7131.
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B inactive [ Watching pm watching g solving  pggreading g posting
new video  old video exercises the forum in forum

Yumeng Hou - https://www.linkedin.com/in/yumeng-hou-85053334/?ppe=1



Understand

clicks

actions
| )

usage
pattern

Perceived
difficulty

navigation
pattern

.

activity
pattern

Detect

Interpret

Information
processing

course
MOOC

Yes it works !

Massive data required
Access to logs

Course specific

Real time access to logs

What feedback to give ?

Who should give the feedback ?
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:4)

Grade (0-6, passing

N

Prior Performance -® High Highscool Score # Low Highschool Score

Flip Partial Mention No Mention
N=784
I N=102
—|_ T =463 I N=78 N=57 T 1 _
.- N=40
- N=234
N=146 N=207 - - M
sN=90 =50,
! /! . N=38
I" I" =42
:‘l 'l' - JUPT -"TNZTg5 ===~~~ =50
o £='903
E-zsg
=304

i : [ L ; [ L : [ w : -
s & 8 s &8 s & g s &8
z > z > z > Z >
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Do MOOG help succeed in EPFL courses 2

previous
ability

_________

Terrain knowledge

course
design

course
EPFL

Yes, sometimes !

Small sample
Domain specific (CS vs others)?

Depends on :
- How the course is organised
- Students’ (self-regulation) skills



Roland Tormey « Cocite Handetose

APPRENDRE

el APPRENDRE

en sciences et en ingénierie

Roland Tormey ¢ Cécile Hardebolle




 Poland Sormey - Cicie Handetote

APPRENDRE
A ETUDIER

Guide a l'usage des étudiants
en sciences et en ingénierie

h

TN D
e N

Diagnostic personne .
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Les quecs: °3
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Je
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Si vous
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.(l)‘l- REGISTER

ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE

Apprendre a étudier en sciences et ingénierie

ENROLL IN ETUDIER

o ]

<ol 7
Les résultats de la recherche sur les La mise en pratique concréte de ces L !‘ [
méthodes les plus efficaces. K 3 & méthodes, avec des exemples.

© Course Number Etudier
L J
" " i o L ] 1

Des "Personal Analytics" pour savoir Des opportunités de pratiquer ces e Classes Start Sep 11, 2017
ol vous en étes dans vos méthodes méthodes et recevoir un retour sur

de travail. Hr‘. e Votre performance. »# Estimated Effort 02:00




Habitudes d'apprentissage

Prendre des notes utiles

Réviser ses cours de maniere efficace
Se préparer pour les examens
Jjugement mental

Compréhension

Obtenir de 'aide

Planifier ses différents temps d’étude
Gérer le Stress

Suivre ses exercices

m | TakeTest |

PHYS-101

jottEoooouuud

| Track MATH-111

_ O

Linking with other courses

Keep in mind that when you take
notes you should link the main
concepts to other courses. For
example ....

J

_ O




4 o N 4 o N 4 o N\

—o QO —™ QO —™

Exercise Session 8 Common problems

Exercise 1 Don’t know what errors | did

O
PHYS-101 PHYS-101
| ] 1000000000000 » 0000800000000
©]

Success Problem Not tried Forgot the course

@ | | | |:| |:| B Did not understand the course

Missing math knowledge

. Exercise 2 Did not try long enough
Success Problem Not tried Did not trv several methods
m | TakeTest | i ry
I:I z I:I Used the wrong method

Did calculation mistakes

Did not know how to start
Other

|:| Did not try long enough
PHYS-101 / Iﬂ Used the wrong method

|:||:| |:| |:| I |:| |:| |:| |:| |:| |:| |:| D‘ [ ] Did calculation mistakes

[z Did not know how to start

|:| Other

| Track MATH-111 |

o0 ) o J U O




GCan we improve students’ study skills ?

Self-
regulation

meta-

e course
cognition

EPFL

_________

Self assessment
Psychometric tests



(11 1]

course p=—] studies p=—) career
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Raphaél Steinmann — Semester project IN, 2017-2018




ince (IF master and minor only)

inancial big data
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Introduction aux équations aux dérivées partielles
Systems of first order partial differential equations: quasi-linear equations, Cauchy problem, caracteristics method, evolution linear equations, Cauchy-Kowalewski theorem.

This course is thaught to:
Mathématiques

Related courses:
Analyse | Advanced analysis |  Lattico models  Analyse IV Probability theory  Martingales of applications  Statistique  Probabilités et statistique  Advanced numerical analysis  Probabiités  Probabilités of statistiquo | Mesure et intégration

Semiconductor physics and fundamentals of electronic devices

MM



EPFL Course Recommender System

Restart Section v Recommend me courses
Select the courses you took
Filter

Name

Accounting for finance

Advanced algorithms

Advanced analysis |
Advanced analysis Il

Advanced compiler construction

Advanced computer architecture ®

Advanced computer graphics

Advanced computer networks and distributed systems

Advanced cryptography
Advanced databases

Advanced derivatives

Advanced discrete mathematics

Advanced multiprocessor architecture

Advanced probability
Advanced probability and applications

Advanced signal processing : Wavelets and applications

Restart Section v
Recommendations
Distributed algorithms
Cryptography and security
Foundations of software
Concurrent algorithms
Intelligent agents

Information theory and coding
Advanced computer graphics
Program parallelization on PC clusters
Biometrics

Distributed intelligent systems

34



Decent accuracy 66% chance that a
student picks one of the top 3

Data Privacy

Recommender system :
- self-selection vs. institutional selection
- What are we optimizing ?

easy | useful | interesting

course
EPFL

—

I

studies

|

Pre-requisites
Grades

Evaluations

Présentation EPFL - Public | 2017 35



WY job Offers Data Mining

B Admin./HR / Consulting / CEO
# Banking / Insurance

1Y Catering / Food / Tourism

& Chemical / Pharma / Biotechnology

B Construction / Architecture / Engineer
@ Electronics / Engineering / Watches

# Finance / Trusts / Real Estate

*® Graphic Art / Typography / Printing

i Information Technology / Telecom

@ Machine / Plant Engin. / Manufacturing
2* Marketing / Communications / Editorial
2 Medicine / Care / Therapy

§ Public Admin. / Education / Social
@ Purchasing / Logistics / Trading

#§ Sales / Customer Service / Admin
' Sport/ Spas and Wellness / Culture
B Surveillance / Police / Customs /

®& \Vehicles / Craft | Warehouse [ Tra

~Marketing
Leadership
« Computer science Analytical skills Open personality
Structured work « Consulting
« Project management '
- Business administration Communication Skills
English \

o ® Sales

» Safety and security
Entrepreneurial mindset

Customer-oriented personality

- Business degree

Driving license

jani | Skill
Organizational Skills Relial

Powerpoint

Word

French
.COmmﬁéérsgm@n EPFL - Public | 2017 36

» Commercial degree



-Technical direction degree

- Social work degree

~~MCDST

iblic | 2017
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* General qualities
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investor

Francisco Pinto - CEDE



ft1 1y

What is good ?

Actions What is possible Course
Skills ~ r———)  Studies

Prefs T Career

Data
Data Data
Data Data Data

Data Data Data Data
Data Data Data Data Data
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GComputational thinking ...

i 1Y sl

Actions Q70 Course
Prefs - Career
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e
«Blldung auf allen Ebenen - ~ das st die einzige Mglichkeit, damit die Menschen digital miindig werdens: Studenten in der Bibliothek der ETH Lausanne.

. Diedigitale
,“‘V@Ikshgchschule —t
|

Ein neues Bildungsangebot an der ETH Lausanne vermit*—
man zukunftig in Beruf und Gesellschaft benéti~
gibt keine Zugangsvoraussetzungen ¥

igitalisierung der Arbeits- Extension School jetzt andemn. «Wirwollen < “

welt ist das Schlagwort der unseren Teilnehmern vermitteln, wis— ‘,“ “\“p .

Stunde. Gerade diese Woche | Daten analysiert oder digitale App r—

ist ein Bericht des Staats- baut - das alles mit dem Giitesiegel A )

sekretariats fiir Wirtschaft EPFL», sagt Salathé.

(Seco) erschienen, der die Anders als bei einem klassischen \

Folgen der Digitalisierung bildungsprogramm an einer Hochsch
fiir verschiedene Berufsfelder untersucht. | das es in der Regel einen Erstabschlust
Fazit: Durch den technologischen Wandel braucht, miissen die Teilnehmer der Ex
sollten in der Schweiz mehr neue Jobs zum sion School keinerlei formale Bedinguny
Beispiel fur Analysten oder Programmierer erfullen oder gar Diplome vorweisen. Tei
entstehen, als etwa in der Textilindustrie nehmen kann, wer sich den Kurs zutraut.
oder im Detailhandel verloren gehen. Zudem gibt es fiir die fortgeschrittenen Prt
Arbeitslosigkeit drohe vor allem dann, wenn | gramme ECTS Credits - Punkte zur Anerke:
sich die Menschen zu wenig weiterbildeten nung von Studienleistungen im Bologna-Sy\
und ihre Kenntnisse nicht mehr den gesuch- | tem - sowie ein offizielles Zertifikat: das an
ten Qualifikationen entsprachen.

«Der digitale Tsunami rollt nicht an, wir SN

stecken bereits mittendrins, sagt Martin Vet-
terli, Prasident der ETH Lausanne (EPFL). Naﬂo"a'er D‘O'“ltag

- . ..alm‘l:ehx-
v ~<aule das Fach «Medien
~«uik» eingefuhrt wird, aber auch

Und weil seine Hochschule bei technologi- g N e,
schen Entwicklungen mit gesellschaftlicher WwW. i : —axtirzlich gefillten Entscheid, an den
Relevanz seit Jahren an vorderster Front .as B lOCkCham mit In Schweizer Gymnasien den Informatik-Unter-
dabei ist, bringt jetzt die EPFL ein Weiterbil- Géartnern zu tun hat dal — richt fuir obligatorisch zu erklaren. «Das hat

bt nnsf Aan Markt Aaein diecor



SWISS

EdTech
COLLIDER

Switzerland’s first collaborative space
dedicated to ambitious entrepreneurs
transforming education and learning
through technology.

> 60 education startups!

ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNIE
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