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28’000+ users got a statement of accomplishment

B




Massive: Over a 3 years period, we attracted 1'440°000 students.
Our most popular MOOC got > 500’000 participants. Many have 2-3K.
How do you scale-up instruction ?

Open: Open as in free. What about internet access in developing
countries. And the need to become profitable ? Open as without
prerequisites. Anyone can sign-up. Booming continued-ed market.

Online: Distance education. Blended learning. What is the difference
with a Moodle site ? How do MOOCs change on-campus education ?
Flipped classrooms.

Course: A course is more than a wiki, more than a youtube playlist.
Sequencing, pedagogical contract, learning activities, exercises.



MOOC Anatomy
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Assignments Social
g Interaction
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Appel aux autres constructeurs

Examinons pour finir certaines
acllités offertes par le langage
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Evaluation & Gertification

A

Social

Assignment

Interaction

Remote
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Lo e = er ol ¥ S .
Peer Asessment . < o C |
'3:. On AL ;\\;L \\ A \ > ""\" ) (’*,f'. e
1 \ X bkt
* Address complex skills > : e e
. . > s Peer Assessment
° AsseSS|ng = Learr"ng = Q= Analyse Numerique (Prof. M. Picasso)

* Possible to use external toofs
e.g. www.bibsonomy.org =

 Too much peer assessment
kills peer assessment
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Meéecanique des Fluides [F. Gallaire, C. Ancey, M. Ramaioli ]

A !

-(I)ﬂ- Position [mm)] 13 ¢ Set Save

® Upon connection, a pump starts
(http://Ihe.epfl.ch/piwigo/index.php?/category/32)

® Students determine the height of a
dam by moving a cursor

® The system reconfigures and
transmits the changes via a real-
time video stream

® The student saves the result for
analysis

MOOC overview | October 2016



ssl nments an nnw e e cnntrn ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE

e Every week e Multiple Choice Questions

e 1 Assignment = Homework = Grades e attend seminar about designing MCQ
e N Exercises = Learning = No grades

e Programming Assignments

e Exams e automatic correction needs to be developed by
e Mid-term (in week 4-5) the prof's team
o Final exam (in week 8) e Coordinate with the platform engineers early on
e Grading policy e Peer-Assessments
o Determine early on what weight is given to * Rubric design is requires careful design
Assignments and Exams in the final grade, e.g. o Settings are tricky (malus for not participating,

1/3 for assignements + 1/3 mid-term + 1/3 final how many corrections are required by student ?)

MOOC overview | February 2015
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Mécanique
Deuxiéme édition largement remaniée

From Jean-Philippe Ansermet
PPUR - Collection: Physique - 2" edition - 2013-09-10

lecanique

Paper book 57.00 CHF

in | +|

LoaIn 3 Tweet 0
INTERVIEW

L\ Enlarge...

CPF o I

ECOLE POLYTECHNIQUE

FEDERALE DE LAUSANNE

Compatible MOOC EPFL

100 pages de problemes résolus
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Student Status of MOOC Users

Full-time Student 9%
¥ Part-time Student

¥ Not a Student
Employed: 89%
Unemployed: 11%

25%




A

® Find a new job * Earn a higher salary
Get a promotion Solve specific problem
= Meet family expectations ™ Help passing class o P rofe S Slon al

Percentage of Respondents

® Advanced Programming

-- | Reactive Programming
= Ul New Ventures ® Business skills
- I- Aires Protegees
=i I.-. Humans Spaces
4 Signal Processing ) :
-i I- Magnetic Resonance Acade MmIC
-II I- Programmation Java ® Basic Programming
-E I- Art des Structures | .
[ B I cellular Brain Funct ® Basic STEM courses
-! I_ Prog Java Objet
- .- Electronique |
-i I_ Programmation Cpp
- -_ Astrophysique
.l l_ Algebre Lineaire |
-ﬁ I_ Electrotechnique I
0% 20% 40% 60% 80% 100%

MOOC overview | October 2016 24



Demographics - Age & Gender

® Female Male
42%
360./0
34%.

20%

1%

10%

0% 25% 50% 75%

EPFL School

School of Life Sciences

School of Architecture, Civil,
Environmental Engineering

EAWAG Aquatic Research*

College of Management of
Technology

School of Basic Sciences

School of Engineering

School of Computer and
Communications

100% * Non-EPFL research institute

80,000
60,000
40,000
20,000

0

60,000
50,000
40,000
30,000
20,000
10,000

A

Number of Users " Female Male
_ﬁ___,.-w-_,_—ﬁ : : ‘
<18 1821 22-28 29-34 3544 4554 5564 65+
Age Groups
Number of Users " Female Male

T

High Assocaate Bachelor Master Doctorate Other
School Degree Degree Degree Degree

Highest Educational Degree



A

: Percentage of Users

® Lage, Administration, Socisl Services
Construchon, Food, Ltiltes
Healthcare, Life Scancas
» Arts Design, Endertainment
Business, Fnance, Sakes. Management
s Educaton and Trameyg
Architechture, Civil Engineering
.= Nath. Computers, Enginserng

Mecangue |
Mocanque |l

At des Struchures || l
Vilas Africanes |

New Venlues -
Santation Systems i
Water Treatmant .
Aires Prolegess .

Reactve Programming
Scala Programming
Signa Processing
Linear Optmization

NOOC Tithes (all sessions included)

.(I MOOC overview | October 2016 26
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0.4 —

0.3- scecy - 3
N Videos
go 2 -~ SomeVideos
© .
e -A- AllVideos
O

0.1+

0.0

SomeProblems AllProblems

Figure 6: Normalized grades (z-scores) and MOOC activity. Students who watch all videos obtain better grades than
those who watch only few videos (F1.2883]=22.7. p<.00). Similarly, students who complete all assignments obtain
better grades than those who solve only some problems (F[ 1,2883]1=9.0. p<.00).

.(I)ﬂ. __ MOOC overview | October 2016
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« Flipped Class » e B

7

=W~ 2013/2014
ol 2012/2013

Introduction a la program; e«

Q J.-C. Chappelier & J. Sanr

Q MOOC Physique Généra
J°_Ph- Ansermet En phy

sique, le MmoocC serait-il suffisant ?
b

v

Standard Lecture




A

Lecture Exercige  Homework Lectureg | Exercise  Homework

—

Home n o 7 Home
—— 7 ‘ —_— _

Camos | O Compus
® Status quo (bachelor ?) ® Flipped classroom
® Have a ex cathedra lecture ® Mandatorily watch video before the class
® Propose the video as an optional complement ® Organize sessions to deepen knowledge

Best format has to be optimized
¢ Students are better prepared for exercises

¢ Students use the video as an open resource

+ does not require self-directed students
decouples the online and on campus moocs

)=

More effective learning
Costly in human coaching and logistics

!(.l)ﬂ! _ MOOC overview | October 2016
FEDERALE DE LAUSANNE



A

® Flipping = Watch lectures at home ® Bologna Constraints
® More time on campus for other activities ® 1 credit = 30 hours of work
® Gilliéron & Kayal : more time for labs e.g. 3 credits = gOhhours total k
= 6 hours per wee
® Flipping # No more lecturing ® Course formula
® Chappelier: deepen and explain concepts ® xon campus + y at home

® Picasso: start exercises with students ® theory + skills

o : ,
® Odersky: use week, to teach week, Iect.ure + exercice + lab + assignment +
project + ...

, _ ¢ staff and rooms
® MOOCs is more than videos

® Automatic grading => infinite feedback
® Remote labs => data driven teaching

ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE

MOOC overview | October 2016



PHYS-101

® N=1795

MOOC Usage
-~ MOOC
~A- NoMOOC

® 1 MOOC teacher
® 11 colleagues

Grade

® 4 positive effects
® 4 no-effect
® 4 no MOOC use
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PHYS

A

Table 3: Companison of normalized grades (z-scores) for students who participated to the MOOC (yes) and students
who did not participate (no). See Figure 2.2,

Course t df p MOOC(N)  Course (z-score) d
yes  no  yes no
PHYS-101 (T4) -1.94 182 007 16 223 041 = 002 043
PHYS-101 (T3) -0.18 8.5 086 6 108 003 = 000 -004
PHYS-101 (T1) 04 913 097 50 152 000 = 0.00 001
PHYS-101 (T6) 205 360 005 30 202 039 >* 2005 04
PHYS-101 (T10) 243 103 003 10 198 062 >* 004 066
PHYS-101 (Anser.) 278 957 001 212 63 016 >* 023 039
PHYS-101 (T8) 323 1805 000 B84 99 026 >* 020 046
PHYS-101 (T9) 442 2895 000 138 24 029 >* 019 048

w!(()llv)ﬂ& __ MOOC overview | October 2016 33
LAUSANNE
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® Regstered ® Passed

[T~

W
M
:

MOOC Tith and Session Number
(same as below)

Number of Users
IlIIMﬁ
Percentage of Users

EPFL Students engage with M00Cs ...
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A

® Certificate of Open Studies (COS) ® PhD students can take MOOCs
® Continued education EPFL credits ® Doctoral School Credits
® Equivalent to 10-30 ECTS credits
® Open for anyone to participate ® \/irtual Erasmus
* Requires in situ proctored exam ® Level = Advanced Courses = complementarity
® Each exam gives an “attestation de réussite” ® Timing of Exams = on demand MOOCs
® Partnership = MOOC level selection
®In preparation ® Assessment = university corrects 10 copies

® Gestion et planification de la ville africaine Platform independent

® Gestion des aires protégées (en construction)

® Eau, assainissement et santé — WASH (en ®In preparation
construction) ® Test with X, Delft, KTH, EPFL, ...
° 1
!(Pﬂ! _ O courses MOOC overview | October 2016

® 10 written exams or 5 oral exams






A

® The teachers are the drivers

® We provide a template and
teachers prepare their slides

® We coordinate the production
® We setup the studio and
teachers record alone
® Supporting “Presence”
® Teachers’image on the slides
at the beginning and at the end
® Pointer and Invisible Hand Effect during
explanations

® Inform design with research

ECOLE POLYTECHNIQUE
FEDER/ LAUSANNE

Francois Gallaire



e
Eye tracking experiment

on MOOC Video

Following teacher’s references

Gaze of students walching Scala course by Prof. Martin Odersky (EPFL, Switzerland)

supported by the Swiss Nationa

ECOLE POLYTECHNIQUE  (Grants cR1211_132996 and P200P2_12661
FEDERALE DE LAUSANNE

) K. Sharma, P. Jermann, P. Dillenbourg
8 LHIL - nup """l_h.n. eptich
| Scwence Foundanon
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[ I. Submission I 2. Production 3. Delivery j
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e |nstructional design
1. Start from course objectives
2. Define learning outcomes
3. Design learning activities

e Content based

e Start from list of chapters and sections
e Cut the material into small pieces

e Product based gpgTSELLER

e Start from the elements of the MOOC
e 7 times 5 videos of 12 minutes

e 7 assignments & 7 quizzes

e 1 mid-term exam and 1 final exam

e Questions | ask teachers ...
e What is special about your course ?
e \What kind of assignments do you do ?
e Are you using simulations ? Demonstrations ?
e Do you want to grade exercises ?
e How will the MOOC be used on campus ?
e Whois the course for ?
e What language ?

e Things | give them
e Production schedule
e Powerpoint & Latex template

MOOC overview | February 2015



= = = )
What is special ahout your course / domain 2 B

e Use the MOOC to innovate

e Try to find a technical and/or pedagogical
innovation to test in each MOOC

e Use the possibilities of online tools to enrich
traditional teaching.

e Match the tools of the trade with

course components e.g.

a) compilers b) technical drawings c) pictures d)
mathematical formulas €) simulations f) site visits
g) reading notes, etc.

e Pedagogy

e In geomatics, the MOOC allows the teachers to

save time for practical work on campus.

In fluid mechanics, teachers developed a

remote experiment
http://128.178.27.98:8082/LHE1.html

In computer science, teachers correct exams
automatically

e \/ideo tricks

In astrophysics, the teacher will stand inside pictures
of the sky
In civil engineering, students see the teacher drawing
schemas

MOOC overview | February 2015
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Behavioral Modeling

= How students learn
= Which methods get higher grades

= What causes dropouts




Learning Path
modeled by Time Series
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