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Outline

e What is open courseware?

e |s there still research to be done!
e Recommendation

e Translation and Transcription

e Annotation

e Navigation

e [races
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Opencourseware=0Open
Educational Resources

e Organization: OCWC
e 30 000+ Modules
e 280+ Organizations
e 40 Countries

e 29 Languages
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Some reasons (1)

e By 2025, the global demand for higher education
will double to ~200M per year, mostly from
emerging economies (NAFSA 2010)

e 100 M/I5 years... 80 000 new students/week!

e Diana Laurillard.

e Anka Mulder
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Some reasons (2)

e 220 M French Speakers in 2010... 700 M in 2050
e 3% (2012) = more than 7% in 2050

e By 2030, more French Speakers than English Speakers (only 5% in
2050)

: 0
e René Ma@x (Université Laval et ce&dmtl_fbateur du Rés@
Démographie de 'Agence universitaire*de la francophonie)
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How does this relate to MOOCs?

e Historically, appeared before MOOC:s
e Most MOOC players acknowledge inheritance

e Also, through MOOCs only the upper layer of
what we teach is being shared

e Question is: can we do something with the
courseware that has been produced so far!?

e Some believe we can do better
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OpenCourseware and Pascal

e The Pascal network ran 2003-2012
e One key asset was videolectures.net

e PASCAL 2 - Knowledge 4 All foundation

e Goal is to build upon the Pascal legacy

*e* knowledgeforall

X LN
GoPAascaL KA~
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Videolectures current stats

S 525,076 8
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http://conference.ocwconsortium.org/
2014/

O C W C LIUBLJANA, SLOVENIA

& Open Education for a Multicultural World
G IJS;*BA L 23 - 25 April 2014

CONFERENCE

ABOUT CALLFORPAPERS SCHEDULE REGISTRATION VENUE PARTNERS PAST CONFERENCES
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ARE THERE REALLY SOME
RESEARCH QUESTIONS
THERE?
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Research is e-learning?

e In part. Lots of new scenarios

e Much more learning data which needs analysing

e But not only
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A simplified picture

The learner and his experience (e-learning)

Sharing open Knowledge as a
educational merchandise
resources

Helping the teacher deal with the masses of

information (machine learning)
12

LABORATOIRE D'INFORMATIQUE

@ ® C d | h 201 4 ‘ I n E DE MANTES ATLANTIQUE




Clue: Think about MOOCGCs

e Coursera: Andrew Ng and Daphne Koller
e Eduacity,

e Keywords: automatic  evaluation, learning
analytics, big data
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Clue: Some titles of talks from the Internet of
Education conference, Slovenia, November 2013

e TransLectures: cost-effective transcription and
translation of video lectures

e Knowledge Building Through Collaborative
Hypervideo Creation

e Annotations, a key asset for video-based e-
learning

e A MediaMixer for online learning? — making

learning materials more valuable for their owner
and more useful for their consumer

14
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Clue: OCWC 2014 Global

e Stats from the accepted papers

e 4 Tracks

Open Educational
Policies

Research and
Technology

Pedagogical Impact

Project dissemination

(9 @
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Slides based on those by Matjaz Rihtar <matjaz.rihtar@ijs.si>

MACHINE LEARNING AND
RECOMMENDATION
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Why recommendation?

e Simplest question is: after this video, which one
should | consider?

e Basic system uses history of transactions: most
viewers who watched A also watched B

e Can we use!
e Individual history
e Thematic similarity

e History over what the users really do

17
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Machine learning approach

e Extract many different features

e Let the learning algorithm put different weights
on these depending on their usefulness

e Think carefully about the validation issues in
order to verify what you have learnt

18
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Experience from LaVie

e Were used for recommendation
e Transcriptions
e Graphs of authors

e Related pdfs
e Other ontologies (Wikipedia, DBLP and Google)

19
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Topic and user modeling

e 7 features: L. = current lecture
I. Lecture popularity L, = proposed lecture
Number of visits U = user
2. Content similarity | table has approx. 70 million entries
BoW(L,) - BoW(L,) (for features 2,3,6 and 7)

3. Category similarity

BoC(L,) * BoC(L,)
4. User content similarity (computed on the fly)

BoW(Hist(U)) - BoW(L,)
5. User category similarity (computed on the fly)

BoC(Hist(U)) - BoC(L,)
6.  Co-visits

Number of times of L_ and L, viewed in the same browsing session
7. User similarity

Number of users who have watched both L_and L,

20
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Recommendation (1)

e Using SVM classifier for training:

(9 @

e Positive samples: two months of clicks using current recommender

e Resulting feature weights:

Cdlh 2014

Lecture popularity -0.00003
Content similarity 0.00452

Category similarity 0.00148

User content 0.02724
similarity

User category 0.04167

similarity

Co-visits 0.00187

User similarity 0.01519
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Recommendation (2)

e Final recommendation

e A linear SVM classifier was used to rank all possible recommendation
links:

Given L. and U:
Forall Lp + L.

X ... feature vector computed for the triplet (Lc, L, U)

7
- — -
score(X) =w *X = z w, X,
n=1

e Lectures with top 10 scores are recommended

22
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Evaluation

e Evaluation
e Using coin flipping between old and new recommender
e Counting the number of clicks

o Try

Visitors who watched this lecture also watched .

Road safety in Europe

resenter Jerry Hole, Rijkswaterstaat
lished May 22, 2008, recorded: April 2008, vie

Blest practices
99 views - Martin Wi

r road safety in Europe: A systematic approach
kelbauer, 2008

Categories
Top » Business » Transporta
An integrated approach to PTW road safety

53 views - Federico Galliano, 2008

p:/ Ivideolecture: ret

Road safety and its modification
97 views - Ljubo Zajc, 2008

Lecture popularity: 7.7

o Tweet | 0 Elveguss 0G| o ﬁShare B
Link this page

You need to login to cast your vote.

»-stimulation  modelling for driver assistance

@
,@‘
]

y

z, 2008
Would you like to put a link to this lecture on your homepage?

Go ahead! Copy the HTML snippet !
Debate - Traffic Safety
52 views - Jean Yves Le Coz, Ken Ducatel Herman Meyer, Jean Lalo, Jerry Hole,

‘Write your own review or comment:

MName

Email address

URL

elligent car = safer roads

Comment Ken Ducatel, 2008




TRANSCRIPTION AND
TRANSLATION
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transLectures ))) w

— Transcription and Translation of Video Lectures

Slides by Gongal Garcés ggarces(@dsic.upv.es
Project coordinator: Alfons Juan-Ciscar  ajuan(@dsic.upv.es
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The transLectures partners

Universitat Politecnica de Valencia Spain
Xerox SAS France
3 Institut Jozef Stefan Slovenia
3+ Knowledge for All Foundation UK
4 RWTH Aachen University Germany
EML — European Media Laboratory Germany
6 DDS — Deluxe Digital Studios UK
26
©)_® | cqin 2014 ‘ |Nog



The transLectures approach

I. Automatic Speech Recognition (ASR)
and Machine Translation (MT)

e Adaptation: Taking advantage of the characteristics of
video lecture repositories

e High-quality automatic transcriptions and translations

2. Interactive postediting: intelligent interaction for
reduced effort

27
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Goals

e Massive adaptation
e Intelligent interaction

e Implementation
e Case studies: Videolectures.NET & Polimedia
e Real-life evaluation

e Integration into Opencast Matterhorn
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Languages

e Transcription (ASR)
e EN
e SL
o ES

e Translation (MT)
e EN>SL, SL>EN
e EN>ES, ES>EN
o EN>FR
e EN>DE

©)_® | cqin 2014 ‘In"m e
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transbLectures: video demo

@0

htg videoleflumgs.ne
s0 consider learmer and an environment repeated game in every time step
-

9 & = P

automaticalJ?f generated transcriptions and
translations of video lectures

Cdlh 2014
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Massive adaptation

e Characteristics
. Just one person
of video lectures
Known speaker
Clear talking
No interruptions

Focused on a topic

Slides
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Scientific evaluations

Transcription results * FERER T Worse
o WER: Word Error Rate (%)
e Goal: WER < 25%

e EN, SL, ES

10 Better
MOo6 M12 Mi18 M24

32
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Scientific evaluations

e [ranslation results 40 BrEDTMT) Better
¢ BLEU ;EnEs
35 4 EnFr—
» Goal: BLEU > 30 L Lik
30
e EN>SL . SL>EN ./r,_/-EsEn
25
EN>E >
° S, ES>EN ///:gf]EDwe
e EN>FR 20 |1
e EN>DE _f/
s L4 p—nEm Worse

M1z M18  M24

33

L]
@ (D ~J1h 2014 ‘ I r ]EH‘&B?E’E?S'RET?AR??&T!‘TQ‘JE



Y| results and comparison

e Videolectures.NET:

WER tL Google
English 27.9 454
Slovenian 44.4 N/A

e poliMedia:

WER tL Google
Spanish 17.1  34.3

(€O cdih 2014 hnp-mwo
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Y| results and comparison

(9 @

e Videolectures.NET:
WER tL Google

English 27.9 454 English
Slovenian 44.4 N/A English

e poliMedia:

WER tL Google

Spanish 17.1

Cdlh 2014

BLEU
f{L  Google
— Spanish  33.5 34.1
— French  32.2 32.0
English — German 20.6 18.6
English — Slovenian 15.5 10.5
Slovenian — English  15.7 17.5
BLEU
tL  Google
34.3 Spanish — English 26.0 27.6

| I g

_AT QUE
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Intelligent interaction

e Post-editing automatic transcriptions/translations
e The user invests the least possible effort

e The system learns the most from it

e Confidence measures

e Fast constrained search
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Intelligent interaction

Selected word before supervision Selected word after supervision
(9 hemos hace equivalencia al €8 hemos hecho equivalencia al
=" derecho internacional y N/ derecho internacional y
contra ponerlo al propio contra ponerlo al propio
derecho interno de los derecho interno de los
estados para ver las estados para ver las
caracteristicas que le / caracteristicas que le
diferencian / diferencian /r
[sonido de fondo] [sonido de fondo]
en concreto derecho internacional en concreto derecho intemacional

37
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User evaluations

2. Intelligent interaction

nos puede interesar o no pero podemos determinar el tiempo en que sabemos que
aunque sea de nuestro interés sabremos determinarlo consta de las historias clinicas el tiempo

consta en los registros del tiempo que ocurren dos veces

o porque si estamos interesados y no «| consta [%|» es como
e imposible de plantear un estudio de tipo de incidencia
esto vamos a estudiar por lo tanto incidencias que seria interesados por el tiempo que se
puede determinar
o prevalencia esto viene incidencias acumuladas
en el fondo viene a ser muy similar

dado que una prevalencia no es mas que el resultado

de una incidencia acumulada en un margen de tiempo determinado

Cdlh 2014 I I I IP‘Jucmmwnmmmnuu:
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User evaluations

e User evaluations at UPV: results

Table 2: Comparison between all the interaction models evaluated.

Supervision mode Initial WER  Final WER  Lecturer RTF SS-score

lst - Manual supervision 16.9 0.0 5.6 9.1
2nd - Intellicent interaction 14.5 =0 2.2 T.2
rd - Two-step supervision 28.4 0.0 5.3 7.8

L]
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transLectures: Open source tools

e The tL player (& editor)

e Coming soon ( )

e The transLectures-UPV Toolkit (TLK) for ASR

e RWTH Aachen: rASR, Jane (MT)

40
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Multilingualism

e Multilingualism is a crucial issue

o If English is the unique language we have many
deprived users

e But also we are missing a lot of excellent material
e |t is a highly sensitive issue

e Answers
e Being able to navigate between languages

e Being able to translate: translectures project

41
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Olivier Aubert - @Olivier_Aubert
Yannick Prié - @yprie

ANNOTATION ISSUES

L ]
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Key questions

e Obtaining the participation of the learner can be
vital (at least if the main purpose of the resource
is to allow a learner to learn)

e Examining the MOOC’s success helps

e Why would someone want to annotate our
videos!

e What tools can we provide in order for quality
annotation to take place !

43
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Video-based e-learning activities

e Different activities based on
® the nature of the video document
¢ the status of the annotator
® the status of the recipient

L ]
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Assimilation - example

File Edit View Flayer Packages Help e
By Bo® @ a/:ups vz |kase 6EEo

\!"J@

O m—

No active dynamic view v + | | Popups | @ Verbalisati... x ‘

QG ™
V:mh Ithink it's alittle bit bored it's not + it's just really a kind of collection for me +it's like-there are [
collections + we have this kind of collections of birds this: huge amount + it's really huge amount <C: mh
mh> but we didn't really show out like + were they live <C:mh> and where like + where they come from
'+ what kind of environment do they live <C: mh> and also for this kind of the-the little notes it's not really
clear because like + at least when you write where do get this bird this-this exact one and what's the
species name in latin and maybe in english or in germany | don't know but generally in french but it's not
really that good for-to people who doesn't really-doesn't know anything about zoo knowledge to
understand what they are <C: mh> they are just collections like-for a professor of animal behaviour or
animal or zoo knowledge + they will understand but for no more poeple its a fittle bit bored
C: 50 you just pass

DI (e V:|just pass yea| couldn't even-| couldn't remember all the birds | cant o
0y ' en enmatimavini lanle At AAfina wn lnales At ana of v )
> WD KL ﬁ@’ ¥
2 Timeline %
I ) —— e (]
® ® @ | = @‘42%‘\4‘& \Dlscretescrollmg Cliw &G Q‘M

Scale 6.570/00:07:56.080|00:08:55.590)00:09:55.100]00:10:54.610|00:11:54.120|00:12:53.630|00:13:53.140|00:

[*] (0| Verbalisations
[0 |Représentamen R
(0 [Engagement E
A i i
(o [péerenters e e | e N

|| |Unité de cours d'expérien:
¥ o (<
‘kl: mh | think it's a little bit bored it's not + it's just really a kind ... understand but for no more pgeple it's alittle bit bored (a551 00:08:27.147 - 00:09:27.309|

]

Advene: an example
of an offline anotator
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Collaborative assimilation example

‘_J [ Boite de réception .. | ID messages non lus.., |L Communication - .., |§Annotationsx platf.. | ‘ Annotations x platf.. | VideoNot.es: Th.., % |ﬂ Opeth - Soldier Of .., Io | Statistics One | + EL@Q
(' & www videonot.es/edit/0B0grVZAFYETNjhreHVYVUdFYkk ¢la- ¥+ & B-

= Nol.es camila canellas@gmail.com lﬂ P

Video (press Ctrl and space to play/pause)

Untitled notes You have unsaved changes

. FI I R o
Change video
8:19 First week lecture
@:27 Based on feedback

m

VideoNot.es

Asyou sﬁig_rom the website, v.i‘e did this
b?:‘ourse lastyear, ™ )

46
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Feedback - example

Accueil * BAE
Programme

A propos

POLEMIC TWEET

1 I Frangais
123 English

GRAPHE DES CONTRIBUTEURS

Annotations polémiques

Vous n'étes pas connecté.

Pour participer, veuillez vous identifier en cliquant ici.

| Envoyer

Rechercher QX [ tmin. B,
[T ) & ~
-

Cy @cybunk : ¥enmi ne pas épuisé la

confiance en écrivant tout - contrat O
assurance catastrophe transparence ..

@vincentpuig : #enmi André Orlean :

l'empire de la valeur. La probabilité
statistique se mue en certitude mais pas

;) @nicolasauret : @cybunk RT
@GayaneAdourian: J'écoute, je twitte, je
-

storifie, je discute.. Manque plus que les

VIDEO | SEMANTIC BOARD

aylakin

@aud %oun’an

@nico au:bet

. @NicolasLoubet (Nicolas LOUBET)
#ENMIRT @PolemicTweet Positionner
") vos tweet avec - pour désaccord, ++

Entretiens du nouveau monde industriel 2011

accord, == référence, 77 questions #live 1100

2401 o 7o

afficher tweet - répondre - retweeter « favori

@GayaneAdourian :J'écoute, je twitte, je
storifie, je discute.. Manque plus que les

tc_i{ Cdlh 2014 I ]

19 décembre 2011 [‘
SESSION 1 - HISTOIRE ET ANTHROPOLOGIE DE LA CONFIANCE J
Etude des perspectives philosophiques, historiques, théologiques et anthropologiques sur la
confiance, pensée dans Le contexte contemporain du numérique et de la crise économico-
politique, ou en relation avec le développement des processus de grammatisation et des

I I P-Jl LJE INAINTES Al LAN T IYUE

PolemicTweet
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of an analysis grid - example

ApPP.

DIATINGg ACA0E

b L gl
— —'_!_: = L &
L] = |
' 3 i deo during writing Insert
e !
\ S Landse| [
% g Mt Mountai B Sny Sunny B Mrg Morning W
- Cty Gty W Cdy Coudy W Mdy Mdday W
[=% o 2] 2
" . Vig Vilage = B Rai Rain B At ARerno N
4
His  Hil B Snw Snow # Evn Evening W
B Createalabel ECreatealabel [ Create a label
0 10 20 30 40 50
1 Default

[

1 My New Track

o

E®
IIII EE:] 00:00:10 | 00200316 Y
00:00:10 4
00:00:26 -
4

® Resetzoom | < [+]-|> + Add track 00:00:38 X ad!

Matterhorn Engage player

D
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Analysis - example

Projecting American Empire on Film

UserName 3~ Tools~ Reports~ Help ContactUs

5 Assignment B
)
2 | Class Responses (38
=]

01 Bullet Memo-Birth of a Nation

by User Name 392, User Name 619

In a focused paragraph of about 100 (but not more than 125) words,
llustrated by at least one (but not more than two) clip(s), totaling no more
than four minutes, respond to the following question:

How can Barthes's Mythologies help us analyze Griffith's [ Birth of a
Nation ?

To fulfil this assignment:

1. Watch Birth of a Nation and make clips for your analysis (you may make
mora selections (clips) than you will use in this bullet memo).

2. From the Home page, scroll down to the assignment fitle * 01 Bullet
Memo-Birth of a Nation" and click the green "Respond to Assignment"
button; or alternatively, return to this assignment window and click the
"Aespond" button, and write out your answer, incorporating your already-
made selections (clips) using the "Add selection to composition™ arrow icon
in the top right corner of the selection.

3. Make sure you save your response on the "Published to Whole
Class" level to submit it.

:
:
g

Silent Stereotypes and Barthesian Myths

by User Name_2972

cameron meefting slaves
from Birth of a Nation

In Birth of a Nation, a great deal of the film's
spin and massage derives from the
characters' mythological body language.
Howevet, the film seeks to create myths of
black men and women in order to create
contrasts and further its ultimate message.
Inthe [ first extended portraval of
blacks in the film, their actions and
appearances are exaggerated, most of
them walk with a hunchback or limp, and
clap hyperbolically. This is a method meant
to make physical and visual the myth of
Black uncivility, a logic repeatedly
employed throughout Birth. Women are
also presented as exaggerated figures —
here [lydia brown Stoneman's
housekesper reacts to Stoneman's edict of
equality in a sexual manner, suggesting a
Barthesian myth of black femals
promiscuity and manipulation,

Publshed to Class ] = B

Create Instructor Feedback

|
;

00:14:12/03:31:09
LIRS F

MediaThread

49



Reflexivity/Feedback - example

Visu [ Accueil “ Utilisateurs “ Séances | I Salon synchrone Langue : | Frangais C

|~|[ Chat S. Serguel | Déconnexion
"Les lolsirs", enregistrée le 20-10-2011 & 15:14 @Ej' Liste des bilans &
00:08:51
..... | I ].i
[T Tttt PR Tt vt UL |
00:03:15 00:04:29 |oo: 05:17 |29 00:06:29 00:07:29 00:08:42
N /
) Comments B | o ey
I (3 vous voyer / voier [
S. Serguel I ) ) 7
w Marqueurs & ) @ &
Marker sur la séance é[/f\ /ﬁ
V. Caroline i k 4
Messages ‘ .);; 7 IR - S
w Documents m B e e
- e
Videos (| T
T Y 1

Visu



Course enrichment - exam

{' b=k mavinks b Lk e pho ettt fhcieplaenlss bredturesdacto-demagoonfs oo BT "’ r' ﬁ
Bame | FER. [ Gruridbvg (] qudonis - Cascpkt 3 LiveFres [ibdol TLecTo & T @OV ENE Bl os @ B O Lipa0 el (1 ew @ Porsonal Strengths Frof,, o [ Bockmiarks
'T,'.' RSB pryer sutup yer felp | bt I

TestortLeciure | - CoeitePSHAe | Ceeabeindex | WeRenolps | Wertodnks | Wifewsb | Wetequiz: | WriicFaQ

Lectures represent the donbant mebod of besching .
fo el enfucalisn and 1 28 ma it park &f nenformd
educational ackivites, Their akm & not mevsl to detiver
nfnrmation bk prsdominentiy o teack the sifisnce,
Fir 2hi: parpinit o B gl a bittn it dilined ag
wn 0 Continols, in mast park onsmsy prasentation
Enbenad 4o besch sudience of mustipr sudents who
P ieptne knomndge of the: pubijeet than the
mstihar, Leghl res a5 Seacting methods we s used i
Bl Pelekia Sage-afed sl i forndd o e by
snstriebar from an original deoument to Fhudsnts whio
Eook: bhair caim nabes. With tha Tesntion of printng
forees e bl ity b produce Bangt nanbed of
T ideas that lackures can be
ittt o Baritfng sperid
aty i pavn Wil nkne
i =f | Edi
s
T AT T P T e D T o
{educational) infarmation, Rather meaning s derived by the
student from his existing knowledge (schemata) and its
I i it mbec! Mo Errwrna Thisory
0o WES ] Interackion with presented information, Schema Theary
4
, Meaningful learning
A1 1. Uenik mars sl putrebna predensnjazaubenge 0 I. Leaming ‘& not & passive; but a consclous, sctive prooess,
Ll 3 (s Ve e
Lot ; e L LIVISIT, ST
LI il ot rarat b, v e v = i F . i
B i Zolgaming i the  process  of  knowledge
() iz oot e s pikrebng construction/acuisition. Constructivism/Cognltivlem
Fdn - b H i . .
y niRnki, 3. Leaming occurs through interaction of lesrner's prior
b i A o gt | i
RO Y T lnowledge (kmowledge schemes), Idess and experlence,
pradEn A, i
Conslructivism
l.lewn:r!anjcsemralm!ni?akomhudep-nmam | Leamning 15 a =oclally enhanced process, |wisrn
# postogscier nanjem uEenika, Sk i |
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e T el Gt itk el . o =
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Annotation challenges

® Goals
o Ensure interoperability
o Ensure durability

® Support
o Anchoring now normalized (MediaFragment)

o From unstructured free-text annotations to semantic
annotations

52
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Semi-automatic annotation challenges

® Many efforts to do automatic generation
(Translectures, linkedTV) but not perfect yet

® Provide tools that combine automatic
algorithms and correction interfaces

® Being able to cope with hundreds of
annotations
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NAVIGATION (AND
INDEXING)
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Linking the segments

e As videos are becoming increasingly basic
objects, how do we navigate inside a video!

e And from video to video!?

MediaMixer:

Community set-up and networking for the
reMIXing of online MEDIA fragments

The main rationale of MediaMixer is to set up and sustain a community of video
producers, hosters, and redistributors who will be supported in the adoption of

semantic multimedia technology in their systems and workflows to build a
European market for media fragment re-purposing and re-selling.
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Multimodality

e In a first approach, having to deal with material
coming from different sources is a (technical)
problem

e Butitis also an asset!

e Pdfs give us a lot of information towards language
modelling

e Slides allow us to envisage segmentation
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COCo project (in Nantes)

CominOpenCourseware C

Q
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enrichment

lecture/seminar
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COCo : Video course / lecture
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Automatic alighment
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Latent Dirichlet Allocation

+ Deal with ambiguity in classes of named
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... this figure <sil> on shows the intuition behind this
choice <sil> so in the figure <sil> classes in <sil> at
the and represents <sil> true topics <sil> and whether
the user's consider her report <sil> as <sil> the movie
title <sil> they would like to <sils> the of are likely to
form <sil> formal such as part of all the true and <sil>
I recall the DVD <silence=and becomes <sil> sites
such as I <sil> outcome <sil> of always thought yeah
for course <sil> on the other hand <sil> when the user
conceded Harry Potter as <sil> given <sil> of the
probably <sil> a form of a storey <sil> such as...
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TRACKS (LEARNING
ANALYTICS)
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Daphne Koller

You can turn the study of learning from the
hypothesis driven mode to the data driven mode...

a transformation that has for example
revolutionized biology
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A very small conclusion

e There is a lot of research aiming to improve the
technologies linked with online education

e Machine learning is a key (but not unique)
technology

e More at OCWC 2014 Global!
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LABORATOIRE DVINFORMATIQUE
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Thank you.

WEBSITES:
http://www.k4all.org/

http://videolectures.net/
http://www.translectures.eu/

Knowledge 4All Foundation Ltd
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Sugata Mitra

A teacher who can be replaced by a
computer, should be.

http://sfltdu.blogspot.fr/2012/1 1/a-
teacher-who-can-be-replaced-by.html
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