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CS-411 : Digital Education & Learning Analytics

Chapter 1: Introduction

Pierre Dillenbourg, Patrick Jermann, Thanasis Hadzilakos & Stian Haklev
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CS-411 Partl: From theoryto design

Learningtheory =» Learning Technology

How people learn

How technology supports learning

> 1. Behaviorism

2. Constructivism

3. Social cognition

= Adaptive Instruction

=>» simulations, microworlds

=» groupware, communication



“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.
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FIG. I. A multiple-choice device which omits items from further presentatlon once the
student can consistently answer them correctly. 1927

First « teaching machine »

Sidney PRESSEY, Professeur de psychologie de I'éducation, Ohio State University
® In some window appears 1 question and 4 answers

® 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/cuin6373/idhistory/pressey.html
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B. F. Skinner

Materlal appears in the left-

hand window. The student writes hls response on a strip of paper exposed at the right.

FIG. Il. Student at work in the sell-instructlon room.
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duolingO  Accueit Mot Activic  Discussi i2@ awemov o Qo A

. Quitter . . .

Choisis la traduction de "homme"

apple 1

Solution correcte :

x man

Signaler un probleme

https://www.duolingo.com/skill/en/Basics-1/1



Learningtheory =» Learning Technology

How people learn How technology supports learning

1. Behaviorism = Adaptive Instruction
> 2. Constructivism =2 simulations, microworlds

3. Social cognition =» groupware, communication



Sensori-motor
(0-2 years)
—

Schema created by
child reinforcing that
objects are permanent

Understanding
of world devel
through sensorfy and

physical expenfmentation

https://www. papermasters.com/intellectual-growth.html

Permanence of
object

Jean Piaget

Conservation Task

Stages of development

Beginnings of language
through understanding
of symbols

Ordering and classifying
based on appearance

Ability to sequence

Egocentric numbers

Difficulty understant
conversation or more
than one aspect of a
situation

Developing ability to
emphathise

v

PryramidTask




7. Draw Spirals

To change the procedure called POLY so as to draw spirals
we make a very small addition to line 3. We also change the name --
but that is of course unnecessary.

TO POLY :STEP :ANGLE TO POLYSPI :STEP :ANGLE
1 FORWARD :STEP 1 FORWARD :STEP
2 LEFT :ANGLE 2 LEFT :ANGLE
3 POLY :STEP :ANGLE 3 POLYSPI :STEP+5 :ANGLE
END END

POLYSPI § 90 POLYSPI 40 60

r:‘w
POLYSPI 5 120 POLYSPI 5 121 POLYSPI & 125

Papert, S. & Solomon, C. (1971, Twenty thingsto do with a computer, Al Memo 248, MIT
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x @ Untitled - Thymio Visual Programming Language - ver. 1.3.1

I rEHAdQO = C &

Events 4 [”” Compilation success. 3 ||Actions 5 |

—————————

https://aseba.wikidot.com/fr:thymiovpl

utube.com/watch?v=8 RiEDT8bsOs



http://inspiredtoeducate. net/i nspir edtoe du cate/? p=1079
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Simulations
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Domains
* Physics

* Mecanics
* Biology

* Economy
e Politics

* Psychology

TIDAL™ software package simulates the hydrodynamics and water quality behavior of large scale
water bodies such as bays, estuaries, rivers, lakes and coastal waters. It incorporates the effects
of a number of important physical processes on the water body; these include currents, tides,
winds, gravitational and coriolis forces, bathymetry, friction, sources and sinks, and chemical
reactions.



Relevance: manipulate and understand phenomena that are

* Too dangerous

* Too small or too large

* Hidden (e.g. inside engine)
* Too slow

* Too fast

* Too rare

* Too complex (=@ simplification)
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Teaser MOOC de Mécanigque des Fluides

C. Ancey, F. Gallaire et M. Ramaioli
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Learningtheory =» Learning Technology

How people learn How technology supports learning

1. Behaviorism = Adaptive Instruction
2. Constructivism =¥ simulations, microworlds

> 3. Social cognition =» groupware, communication



Internalisation :
Thinking as a dialogue with oneselve

SocioCultural Theories

Social Speech

Private Speech (Vygotsky)
Egocentric Speech (Piaget)

Inner Speech
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Multi Input Devices

/
M. Nussbaum, UC Chile
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disabled income

Researchers set out to identify triggers for multiple sclerosis
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Discuss the map Debriefing lecture
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Learning Analytics

CS-411 Partll:

bayesian Knowledge Iracing

Corbett, Anderson, Aleven, Koedinger,

Ke+1 p(Kt+1 | Bt+1, Kt )

Hidden State Kt

Observable State Bt Bt+1

p(Kt = ‘skill-x" | Bt= ‘correct answer’)= 1 - Guess

(
p(Kt =
p(Kt = ‘'understand-X' | Bt= 'nods’)

'skill-X" | Bt= "incorrect answer’)= 0 + Slip
= not much



Design Project (20%)

* Design an orchestration graph (teams of 2)

Data Project (30%)

* Learning Analytics Report  (teams of 2

» Kaggle Competition on last day

Exam (50%)

* Oral: 15 min prep + 15 defense (with notes)
* Applied questions



08:15 = 10:00

10:15 = 12:00

20/09 | CH1. Course overview Extracting the OG from 3 scenarios
CH2. Orchestration graphs described in a narrative format.

27/09 | CH3: Graph edge labels Designing a graph to be uploaded on
CH4: From behaviourism to mastery | Moodle as a pdf by Thursday midnight.
learning

04/10 | Review of uploaded graphs Designing a graph to be uploaded on
CH 5: From Piaget to Augmented reality | Moodle as a pdf by Thursday midnight.

11/10 | Review of uploaded graphs Designing a graph to be uploaded on
CH 6: From Vygostky to Social Networks | Moodle as a pdf by Thursday midnight.

18/10* | Review of uploaded graphs Introduction to R (Patrick Jermann)

All you need to know about MOOCs
(Patrick Jermann)

Mapping MOOCs to Orchestration
Graphs (Stian Haklev)

25/10 | Models and methods in instructional | Introduction to R (Patrick Jermann)
design (Thanasis)

01/11 | Measuring learning Introduction to R (Patrick Jermann)

M1 : =» Deliver an orchestration graph

08/11 | Learning Analytics Presentation of the data set
M1 : Feedback on M1
Pierre Dubuc, Open Classrooms

15/11* | Eye Tracking : principles and methods Eye tracking experiment

22/11 | Learning Analytics Project
Jean-Marc Tasseto, CoorpAcademy

29/11 | Learning Analytics Project

06/12 | Learning Analytics Visit and testing of the MOOC studios

13/12 | Classroom Modelling Project

20/12 | Synthesis

Dr. Stian Haklev




08:15 = 10:00 10:15 < 12:00

20/09 | CH1. Course overview Extracting the OG from 3 scenarios
CH2. Orchestration graphs described in a narrative format.

27/09 | CH3: Graph edge labels Designing a graph to be uploaded on
CH4: From behaviourism to mastery | Moodle as a pdf by Thursday midnight.
learning

04/10 | Review of uploaded graphs Designing a graph to be uploaded on
CH 5: From Piaget to Augmented reality | Moodle as a pdf by Thursday midnight.

11/10 | Review of uploaded graphs Designing a graph to be uploaded on
CH 6: From Vygostky to Social Networks | Moodle as a pdf by Thursday midnight.

18/10* | Review of uploaded graphs Introduction to R (Patrick Jermann)

All you need to know about MOOCs
(Patrick Jermann)

Mapping MOOCs to Orchestration
Graphs (Stian Haklev)

25/10 | Models and methods in instructional | Introduction to R (Patrick Jermann)
design (Thanasis)

01/11 | Measuring learning Introduction to R (Patrick Jermann)

M1 : =» Deliver an orchestration graph

08/11 | Learning Analytics Presentation of the data set
M1 : Feedback on M1
Pierre Dubuc, Open Classrooms

15/11* | Eye Tracking : principles and methods Eye tracking experiment

22/11 [ Learning Analytics Project
Jean-Marc Tasseto, CoorpAcademy

29/11 | Learning Analytics Project

06/12 | Learning Analytics Visit and testing of the MOOC studios

13/12 | Classroom Modelling Project

20/12 | Synthesis
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Dr. Patrick Jermann
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