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Quelle recherche en educakion
pour des labos d'informatique ?

P. Dillenbourg, EFPFL
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MOOC Services

Center for
Digital Education

Analytics

CHILI Lab

ExXperiments

MOOC Research
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Percaived Video DfSculty

Monads and Effects (18:06) Hep X

How easy was It for you to understand the content of this video?

oot MOOC Research

The amount of average speed increase has a negative effect saturated at 0.4

® Non-linear relationship (GAM)
® Effect saturates at 0.4

Amount of Average Speed Change
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Kshitij Sharma, Patrick Jermann, Pierre Dillenbourg
EPFL Center for Digital Education
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Eye tracking experiment

on MOOC Video

Following teacher’s references

Gaze of students walching Scala course by Prof. Martin Odersky (EFFL, Swilzerland)

-(I)fl- K. Shdrma P J(rmmn P. Dillenbourg

ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE
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Kshitij Sharma, Patrick Jermann, Pierre Dillenbourg
EPFL Center for Digital Education



gaze (learner) = { (deictics (teacher))

withwmeness






No Visual A Pointer Gaze

Cirrocumulus Clouds Cirrocumulus Clouds Cirrocumulus Clouds
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“...they look like a bunch of itthe grains amanged togather...typically a group of very smal elements”

Sarah d’Angelo, Kshitij Sharma, Darren Gergle, Pierre Dillenbourg (2016)



MOOC research

Do finger-based or gaze-based deictics enhance learning ?
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1. No visual ad 2 Pointer 3 Gaze

Experimental Condihons

Sarah d’Angelo, Kshitij Sharma, Darren Gergle, Pierre Dillenbourg (2016)



gaze (learner) = f (gaze (teacher))

Gaze Awareness Tools



Learning Sciences 7



Sociology of education (e.g. social / gender inequity)
Politics of education (e.g. analysis of systems)
History of education (e.g. industrial revolution)
Philosophy of education (e.g. economical drive)
Docimologie / Psychometry

Audiences: special, adult, lifelong, pre-schoal, ...

o O O O O O O O

Didactics of disciplines:
o maths, sciences, F1, F2,...,Wirtschaft PaAdagogik
o CS /computational thinking

= ' 7 \:——

=

nstructional psychologg\i how people learn)
nstructional design
| _earning Technologies
.o Distance Education

Education Research / Learning Sciences



Learning Technologies Conferences/Journals
o Learning Sciences
Computer-Supported Collaborative Learning
Al & Education
Learning Analytics
Educational DataMining
ECTEL
EdMedia

OnLine Educa
100 more / year

o 0o o 0o 0o O O O O
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What have these men in common ?

g

Sergio Emotti Ueli Maurer Claude Nobs

CEO UBS (60’000 employees) Swiss Minister of Defense Montreux Jazz Festival



"-
Bl

Logistics assistants (warehouse employees)
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Guillaume Zufferey, Patrick Jermann, Pierre Dillenbourg (EPFL)









Learning gain

F(1,37) = 6.68, p < .05




mean = 7.84 vs. mean =7.43
F(1,14) =.25; p > .05

Son Dol enh, Patrick Jermann

mean =5.16 vs. mean = 5.15
F(1,14)=.06, p>.05

24



C'est pas parce gqu'une technologie est cool

gue les apprenants apprennent |



“Manipulation temptation”!

Worst group Best group
: ]
178 178
1%
e
i |
[
0% ¢
o » - .
Group S Group 8 Group 1
= Collaboration quality 1.6 1.4 1.4
~® Manipulation discussion 2 . 1.25 . 1.25 . 1.75
» Reflection discussion 0 1.25 | 1 1.75
Group

Son Dol enh, Patrick Jermann 26






CLASS

Pause all he action
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bu!ldmg model et

Class




. A los S1a8sBcues

256m2 256m2
236m2 ! 220m2
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Sign. effect in

Post-test

Sign. effect in

understanding problem-solving
Condtion Conamon
Measures Warehouse study’s conditions Evaluation of TinkerLamp 2.0 conditions
Paper/pen TinkerLamp 1.0 TinkerLamp 2.0 TinkerLamp 2.0
WithTinkerBoard NoTinkerBoard
Understanding score 7.84(2.85) 71.43(2.82) 9.38(2.03) 10.31(1.70)
Problem-solving score 5.16(1.70) 5.15(1.78) 6.44(1.65) 6.59(1.53)

30
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~ Classroom orchestration : Circles of Usability
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Johal, Lemaignan, Asselborn, Jacq, Billard, Paiva, Dillenbourg




Augmented Reality for Training Carpenters (L. Lucignano)



Physics 101: Exercises Session

Problems are delicious












C’est pas parce gue c'est de I'éducation

gue cela doit étre chiant !
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Modelling in Education

Hidden State @ > @ O (K1 | Bt+1, Kt )

p(Kt| By)

Observable State G

Bayesian Knowledge Tracing







State = 7




Modelling Education

( P'l'Ll !1.1:7’

(¢) 2014 r
» .

Kernel Features Score | Cohen’s kappa
RBF(c=1.31, g=0.0211) | Distance, Head travel norm., Num. still periods 61.86% 0.30
\BF(c=1.21, g=0.11) Period, Row, Head travel norm., Mean duration still 61.72% 0.32
B BF(c=1.11, g=0.061) | Head travel norm., Mean duration still 60.42% 0.28
t 3F(c=1.4, g=0.04) Period, Distance, Row, Mean duration still 59.23% 0.30




Modelling Education
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In-session perf. | Out-of-session perf. |
Data source Features Best model Accuracy K Accuracy IS

Eye-tracking only All Gradient Boosted T, 87.50% 0.75 86.1% 0.72
EEG only All Gradient Boosted T, 59.1% 0.08 50.9% 0.02
Accelerometer only All Gradient Boosted T, 67.6% 0,34 61.2% 0.19
Audio only All Gradient Boosted T, 81.4% 0.62 79.3% 0.58
Video only All Gradient Boosted T. 81.7% 063 | 81.9% 0.63

: All T Al | Gradient Boosted T. | 90.6% | 081 | 89.6% | 0.79
Audio+video All Gradient Boosted T, 86.1% 0,72 84.8% 0.69
All Top 5 (SVM) 88, 2% 0.76
All Top 81 | Gradient Boosted T. | 90.6% | 0.81 | 89.9% 0.80




Lesson plan
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Modelling Education






(Gaze Recurrence
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DUET - Dual Eye-Tracking
Pair programming experiment

Low gaze recurrence
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Nussli, Jermann & Mullins

DUET - Dual Eye-Tracking
Pair programming experiment

High gaze recurrence
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Spatial Entropy of Gazes
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Dference in mean entopy of two paicpants

008 012 016

0.04

Extreme Value Theory

Intra-pair difference of gaze spatial entropy

F[1,21.48)=0.01,p= .93

n=11 n=13
b |

Megh low

Qualty lovels

Means

F[1,15.15] = 8.39, p = .01
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Qualty levels

5% highest values for episodes of 10 seconds

Kshitij Sharma, Valerie Chavez, EPFL & University of Lausanne



Computational Biology
Computational Linguistics
Computational Sociology

Computational Education

Dillenbourg, EPFL, JSP 2016



Learning
Analytics

Social
inference

Xi(Sp)
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Computational Modeling for Learning Sciences



v MedTech
v GenTech
v FinTech

v SpaceTech
v CleanTech

EdTech ?

P. Dillenbourg, EPFL



EdTech Collider
@ Simpliquity
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