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PURPOSE OF THE TALK

1.Present three very simple functionalities of common 
information systems and explain how they can foster 
learning

2.Exemplify them with PLEs built in my lab

3.Derive some design principles to build new PLEs

! Background: educational psychology
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1. INTRODUCTION 
On Personal Information Environments 
and Personal Learning Environments
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PLEs FROM A 
TECHNICAL VIEWPOINT

• Which tool to use for which activity?

• Which tool supports which part of the 
work-flow?

• How these tools can be differentiated and 
chosen?
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(c) http://www.flickr.com/photos/briansolis/520051406/

http://www.flickr.com/photos/briansolis/520051406/
http://www.flickr.com/photos/briansolis/520051406/
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PLEs FROM A 
PSYCHOLOGICAL VIEWPOINT
• How do information-based tools 

support learning?

• Which feature of the interaction 
actually supports learning and 
teaching?

• Upon which cognitive processes?

• What these tools have in common?
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Puzzle made with 
www.flash-gear.com/npuz/

http://www.flash-gear.com/npuz/
http://www.flash-gear.com/npuz/
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AN EXAMPLE: TWITTER AS A PIE

Possible 
read/write 
loop

What to 
do next?

What I’ve 
done?

6

Writing

Reading

Twitter’s activity loop and tools to guide us within
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HOW TO REDUCE THE 
INFORMATION GAP?

7

Tweet

Am I merely spreading information or aiming at 
reducing the gap of information of my own community?

People 
following 

Tweet

People 
following 

me
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TO INFORM VS TO TEACH

• Conner cites the case of indigenous to anthropologists transmission 
of knowledge (navigational learning in unknown seas or coasts): 
indigenous people weren’t mere “informants” but actually “teachers” 

• manage situation, enrich the learner activity (not so dangerous or 
easy, learning-prone)

• feedback on what is learned and remains to be learned

• shared attention and intention detection between learner/teacher

! Can we build PLEs that would play the role of  “teacher” instead of 
this of mere “informant”?
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Conner, 2005; Csibra & Gergely 2009 
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WHAT STILL LACKS TO 
TWITTER TO BE A PLE?

• Rich activities (read/write loop) already available, but...

• lack of immediate or quick feedback on tweets (not only 
on people to follow)

• lack of more intensive interaction and shared attention 
between people (idea discussion, argumentation, 
contradiction, etc.)

!Exactly what we do through Twitter backchannelling, 
frequently used in educational settings

9



MUPPLE Lecture • I. PIEs vs. PLEs    II. LGC     III. Some PLEs    IV. Design steps

CURRENT VIEWS OF PLEs

PLEs are conceived as drawing on a variety of discrete tools, 
chosen by the learner, 

• which can be connected or used in concert in a transparent way.   

• [...] they would give students significant control over their 
education [...] 

• [...] would encourage students to approach learning in ways best 
suited to their individual needs [...] 

10

“

”

Johnson et al., 2011, pp. 30–1
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QUESTIONS RAISED BY THE 
DEFINITION

• Connection and customization raise the 
question of work-flow (does every 
combination of tools use allow learning?)

• Individual needs suitability raises the question 
of how the needs are diagnosed and managed 
by the tool (which display, account?)

• Learner control raises the question of the 
way to control the work-flow and feedback 
(which kind of control or contradiction)

11

LOOP

GAPS

CONTRA-
DICTION
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SUMMARY: 
PLEs ARE ENVIRONMENTS...

• ... that get learners involved in a loop of activities with 
feedback...

• ... that let learners scrutinize gaps 

• ...and let learners and machine contradict each other...

! to help them build knowledge

12



II. LOOP, GAPS & 
CONTRADICTION

On Some Definitions and why these Objects Foster Learning
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II. LOOP, GAPS & 
CONTRADICTION

On Some Definitions and why these Objects Foster Learning

13



MUPPLE Lecture • I. PIEs vs. PLEs    II. LGC     III. Some PLEs    IV. Design steps

 TO LEARN IS BEING INVOLVED 
IN A TWOFOLD ACTIVITY LOOP

14

(c) http://www.flickr.com/photos/jamesbt/3299261881/ & http://www.flickr.com/photos/
extraketchup/749315946/#/

get distance

recall

rephrase

write

be reflexive

product...

get informed...

search
retrieve

read

understand

http://www.flickr.com/photos/jamesbt/3299261881/
http://www.flickr.com/photos/jamesbt/3299261881/
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SOME FEATURES OF 
LEARNING LOOPS

• Free involvement in work (start/stop at every moment)

• Free flow of activities and switch between them

• Feedback can help (by machine and/or humans) to guide 
learner in the flow

! Foster Self-Regulated Learning (like cars’ Instant Fuel 
Consumption displays help regulate drivers)

15

Carver & Scheier 2011; Goetz 2011



MUPPLE Lecture • I. PIEs vs. PLEs    II. LGC     III. Some PLEs    IV. Design steps

TEACHING AND LEARNING IS 
FILLING GAPS...

• ... between learners (novices) and tutors/
teachers (experts)

• ... between peers viewpoints

• ... between material already learned and to 
be learned

• ... between material in the ZPD and not in 
the ZPD

• etc.

16

GREEN: the concepts 

appearing in both blogs 

YELLOW: the concepts 

covered only by one blog 

BLUE:  the concepts only 

appearing in the other 

blog 

Wild et al. 2010
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• Essential part of many high-level learning processes: 
argumentation, problem solving

• When I’m wrong, no alternative view (possibly true) without 
contradiction (counter-argument)

• Help understand others’ viewpoint (intention detection)

• Help build knowledge through debate

CONTRADICTION AS FUEL 
FOR LEARNING

17

Stahl 2006
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SUMMARY: LGC INTERACTIONS

• Loop interacts with Gaps

• ZPD, progressiveness of knowledge acquisition

• Loop interacts with Contradiction

• awareness, attention direction, prevents from the “you loop” 

• Gaps interact with Contradiction

• fosters debate and argumentation, focus on evidence

18

Csibra & Gergely 2009; Pariser 2011;  Stahl 2006;  Vygotsky 1978



III. SOME PLEs 
FROM MY LAB

On how to Illustrate LGC with some Local Productions
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LOOP

• All our systems embed a reading/writing loop...

• ...with some automated feedback in-between

20
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APEX 2.0 LOOPS 1/321

Write summaries

Dessus & Lemaire 2002; 
Zampa & Dessus forth.

Judgment of course text understanding assessor

intelligent tutoring systems!

Search texts

Read texts, self-assess if 
understood
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RESUM’WEB LOOP 2/322
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Mandin 2009, 201
Summarizing macrorules analyzer
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PENSUM LOOP 3/323

!

Villiot-Leclercq et al. 2010

Course synthesis advisor
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GAPS

• Gaps are everywhere. Focussing on them helps learning

• within learner production (cohesion gaps)

• between actual and expected production

• across learners, etc.

24



MUPPLE Lecture • I. PIEs vs. PLEs    II. LGC     III. Some PLEs    IV. Design steps

APEX 1.0 GAP 1/2
Gap between the actual and the intended course outline

25

actual parag.
part of possible section...

In this example, the student knows that he or she has to work mainly on notions
2 and 6 to improve the text.

Outline-Based Assessment

At the outline level, the system displays the most similar notion of the course for
each paragraph of the essay. The goal is to provide the student with an outline view
of the essay. If the similarity computed by LSA is too low, the system prints that
there is no predicted notion. This threshold is currently set to 0.4 but this can be
changed easily by means of the parameter file we mentioned earlier. Figure 4
shows an example of an outline-based assessment. For instance, the first paragraph
of the student text has been recognized by Apex as being concerned with the
definition of activity. If this is not what was intended, the student should probably
rework this paragraph.

Coherence-Based Assessment

LSA has been used already to measure text coherence and has proven to be
successful [26]. At the coherence level, the system relies on LSA to measure
semantic proximities between adjacent sentences. Therefore Apex can detect
coherence breaks. Then it gives an average measure of coherence and if necessary
an example of an important conceptual break between two sentences. Figure 5
shows an example of a coherence-based assessment: the student is required to
work on the text again, and in particular to correct the linking of ideas between
sentence 2 and sentence 3.

Software Information

LSA was designed by Bellcore Labs from which we obtained the source code,
written in C under Unix. Apex is also written in C under Unix. The approximate

314 / LEMAIRE AND DESSUS

Paragraph 1: Before describing Rasmussen’s model, it is neces...

Predicted notion (0.72): The definition of activity

Paragraph 2: At level n, Rasmussen considers the behavior as ...

Predicted notion (0.77): Applications of Rasmussen’s model

Paragraph 3: The hierarchy is justified by the necessity to t...

No predicted notion.

Paragraph 4: Suppose we select a specific application of the...

Predicted notion (0.91): Applications of Rasmussen’s model

Paragraph 5: Reason has established a list of possible errors...

Predicted notion (0.60): Rasmussen’s model

...

Figure 4. Example of an outline-based assessment.
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PENSUM GAP 2/226

!

Cohesion gaps as possible clues of misunderstanding 

Tapiero 2007
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PENSUM GAP 2/2
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!

Cohesion gaps as possible clues of misunderstanding 

Tapiero 2007
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WHEN A COMPUTER 
CONTRADICTS YOU

• ... and vice versa

27
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CONTRADICTION IN APEX 2.0 1/4

You said you understood text 7 but it is not 

the case (sim=.47)

Your summary Assessment

28

Judgment of understanding vs text coverage
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CONTRADICTION IN 
RESUM’WEB 2/4

29

Below are listed some problems in your summary:

•You said that Sentence # 2 of your summary is a Copy, but this sentence seems to stem from Sentence #10 of the Source Text, and you considered this 
sentence as not so important. If you’re right, wouldn’t be more judicious to remove this sentence or to merge it to another one?  

•Sentence #5 of the source text don’t appear to be in the summary, even though you considered this sentence as one of the most important
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CONTRADICTION IN PENSUM 3/430

!

Reject Feedback on inter-sentence cohesion
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CONTRADICTION IN PENSUM 4/431

!

Reject Off-topic Feedback
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CONTRADICTION IN PENSUM 4/431
!

Reject Off-topic Feedback
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HOW FEEDBACK IS 
PRODUCED?

32

Course

Student 

Productions

Domain 

Corpora

1.Context & 
Input

2. Kind of comparison

3. Output

Dessus 2009
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HOW FEEDBACK IS 
PRODUCED?

32

1.Context & 
Input

2. Kind of comparison

3. Output

Dessus 2009
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HOW FEEDBACK IS 
PRODUCED?

32

Word/Doc and Doc/Doc 
LSA-Based
Comparisons

1.Context & 
Input

2. Kind of comparison

3. Output

Dessus 2009
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HOW FEEDBACK IS 
PRODUCED?

32

Text selection/

production

Textual 

features 

assessment

Knowledge/

Understanding 

Assessment

metacognitive 

assessment

1.Context & 
Input

2. Kind of comparison

3. Output

Dessus 2009
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SUMMARY: OVERVIEW33

Loop Gaps Contradiction

Apex 1 Writing
Cohesion
Summary vs course 
outline

None

Apex 2
Searching/
Reading/
Writing

Text to read next
From machine on 
understanding

Resum’Web
Reading/
Writing

None
From machine on 
summarizing 
processes

Pensum
Reading/
Writing

Cohesion
Off-subject 
Pertinence

All gaps, from 
learner

Dessus et al. 2011



IV. DESIGN PRINCIPLES & STEPS
On How to Design New PLEs
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APPLYING NATURAL 
COGNITION PRINCIPLES

• The learning situation and knowledge 
to be learned are taylored and 
organized (but not constrained) so 
that learning can occur (Goldilocks 
principle)

• Allow shared attention to infer what 
the other does or thinks (aligned 
learners and teacher)

• Give specific and just-in-time 
feedback on getting things done

36
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3 SIMPLE PRINCIPLES FOR 
DESIGNING PLEs

• Let the activity be complex, not the interface -> Loop

• Inform learners on how the system works -> Gaps

• Feedback is never 100% valid and overpersonalized feedback 
can hinder learning -> Contradiction
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DESIGN STEPS

• Select the learning activities

• Choose the activity loops learners are engaged in and how 
(human & machine) feedback is delivered in-between

• For each learning activity

• Choose the gaps learners have to be aware of and how to 
represent them on screen

• Choose the contradictions (from humans & machine) to be 
emphasized, and the way they will be

38



V. CONCLUSION
Which Portal to which World?

Downes, 2007, 23

The “pedagogy” behind the PLE [...] is that it offers a portal to 
the world through which learners can explore and create, 
according to their own interests and directions [...].

“

”
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NAVIGATION THROUGH THE 
WORLD

(c) http://www.flickr.com/photos/araswami/536875365/

http://www.flickr.com/photos/marfis75/5374308475/

Tools Instruments

http://www.flickr.com/photos/auntiep/226722932/
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http://www.frikipix.com/web/head-body/

de Vries 2007 on Simondon

http://www.frikipix.com/web/head-body/
http://www.flickr.com/photos/araswami/536875365/
http://www.flickr.com/photos/araswami/536875365/
http://www.flickr.com/photos/marfis75/5374308475/
http://www.flickr.com/photos/marfis75/5374308475/
http://www.flickr.com/photos/auntiep/226722932/
http://www.flickr.com/photos/auntiep/226722932/
http://www.frikipix.com/web/head-body/
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FURTHER RESEARCH 
QUESTIONS

• Study the interactions of the LGC objects and their effects on 
learning 

• Generalization and test of LGC, notably with social-related 
tools

• The LGC design steps as an Instructional Design model

• Strengthen links with natural pedagogy: systems that teach
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THANKS FOR YOUR 
ATTENTION!

• References @ http://www.citeulike.org/user/pdessus/tag/mupple

• Friendly thanks: to Damien Dupré, Benoît Lemaire, Mathieu 
Loiseau, Sonia Mandin, Hussein T.  A. Salem, Emmanuelle Villiot-
Leclercq & Virginie Zampa who collaborated to the work 
presented here

• Main funding: French ministry of Research, European 
Community (LTfLL Project, FP 7)
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