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Research context

X Laboratoire d'Informatique de I'Université du Maine (Le Mans, France)
X TEL engineering team

X PhD Thesis

X GraphiT project: http://www-lium.univ-lemans.fr/~laforcad/graphit/

= Funded by French research agency (ANR)
2 Study expressiveness limits of operationalizable learning design language

> Learning scenarios automatically deployed on LMS
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What is a learning scenario ?

Learning Goals Assessment Activities Learning Activities
Recognize and understand Onfine study guides (quizzes that | Read textbook; dassroom guided
common C#F syntax and semantics | students can repeat unkil right) practice
(foundational knowledge)

Design, develop, test, and Forward-looking individual C# Forward-looking application

document custom C#F Windows

homework assignments; team

design discussions; demas; code-

mmpyte;lr applications profect; final exam writing activities; student demos T =
(application) Fie Heb
Jrjj\ & @ # | ¢
f i i i AL L i ; : T Writing academic papers - OICS 3
A,Dpa’}j computer programming Forward ;br:rkﬂ?g individual C# Fmtvard fmkfng application 22 20 T
sofutions to business and personal | homework assignments,; team design discussions,; demos; code- B, et Iy sekct
interests (integration) project writing activities | e I
- drop them onto activities in « Model
i K I, - . = 5 Activities he workspace. Double-cick ) Learning Activi
s Discover personal interest in a Reflective self-evaluation Discussions (dlassroom andy/or roksTo e . & sumporscoty
career as an application forums); research T | e e </ Pons
Add-ons £ Learner 4 Selection Point
developer (human & | g lne 4 syne. pont
dimensiony/Self) s & o
s Develop ability to perform 3 Work on project teams = Er e re——
: Feer feedback & evaluation 15 0I5 Teaching Methods
effectively as a member of a oo Activity Tcon Le @ sanstorming Teacing
Instructional

work-team (human

dimension/Other)
Find passion to use computer Team praject; reflective self- Classroom discussions; forums
programiming technology to help evaluation
people and society (caring)
Learn how to learn about new Treasure hunt homework Explanations; role-playing;
[program codes] when they are assignments (students document | practice treasure hunts; video
[issued]. (leaming how to learn) | their learning process) demos

(Revise?) (Revise?)

3¢ number of assigned act
/ no activity description
number of assigned ad(

P = = % / no add-ons assigned
Edit & ¢ number of assigned toc
Instructional | ™ /notooks_materials ass
Model
number of roles that ar
Description | % &

activity / no supported
* 1.4 Assign Role to *al act|
npgm.n:..s 7 Assign Role to *marked’ LI

) Fiash Light Teaching Met

b Fishbowl Discussion Teac
Method

(@ Jigsaw Teaching Method

) Guided Discussion Teach
Method

@ Case study Teaching Me
@ Think-Pair-Share Teachir
Method

@ 10plus2 Presentation Te;

Credits to Jeff Straw retrieved from designlearning.org

ICSOFT-PT 2014 Vienna

OpenGLM screenshot retrieved from http://edutechwiki.unige.ch/



Visual Instructional

Design Language

X To design learning scenarios
X Support creative thinking and human communication
X Do not systematically provind binding

= Or through IMS-LD ( LD standard)

Dodero, J., Martinez del Val, A., Torres, J. 2010. An extensible
approach to visually editing adaptative learning activities and designs

based on services. In Journal of visual languages & computing 21 :
332-346.
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What is a LMS?

LUMTICE

Accuei
Men profil
Cours actue!
Activités
collaboratives
Farticipants
Mes cours

Administration du cours
MNotes

Réglages de man profil

Instaurer des activités collaboratives

Accueil » Mes cours ® Formations pour les personnels & Espaces de formation B Activites collaboratives

Instaurer des activités collaboratives

Cef espace-cours a St congu parfe FRN. Ces ressources ef ces aoff

itée sont mizes 4 disposition de
au prealable

Ohjectif genéral : Développer des acfivités collaborstves
Objectifs spécifiques
- Organiser des sctivités de travail collaboratif
- Metire en place des outils de communication
- Mettre en place des ocutils de trawvail collaboratif
- Créer des groupes dans un espaRCE-COUrS
Pré-requis -
r passer en made &dition
r utiliser le mode édition
(Cliquez ici si vous ne maitrisez pas ces pré-reguis)
Duree : 2h
Démarche : apport théarique - mise en prafique - manipulation sur ordinateur
Contenu :
- "je m'informe" : procedures & suivre | didacticiels
atique” : ao s permetiant de développer les compétences attandues
activités de découverte de la platsforme

Section 1

Le travail collaboratif

nstaurer des activités de travail collaborstif
(]
La noticn de collaboratif

%
[ ]

Comment organiser des travaux de groups 7

Pyramide de ['appren ge
Je mets en pratique

Activi

& - Proposer un projet de travail collaboratif

Moodle
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Ganesha

BY ANEMA

Apprenant

Activité déja traitée (7/7)

HE 100% 100,02

Maritime Navigation

Activité Score Temps passé Nombre d'accés

Inland Rules of the Road (HTML Format)

Referenc: Le  — 00:1429 118
Steering & Sailing Rules
bility — 01:48:13 164
 — 00:25:04 55
— 00:02:48 23
 — 00:21:05 59
 s— ) 00:24:11 37
I 100%  00:25:34 95

Ganesha LMS




What is the problem?

X Institutions provide LMS to teachers and students

- Rarely up-to-date software

X Teachers are (sometimes) taught how to use it

2> Not how to design learning situations on the LMS

X Binding between LD standard and LMS not successful

= Loss of pedagogical information

= Hard-coded / non flexible mechanisms
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What we want to do

X Provide teachers with graphical learning design language

2 “compatible” with LMS

X Help to focus on the pedagogical aspect of the scenario
X Foster individual reflection about learning design

X Improve use of existing LMS

ICSOFT-PT 2014 Vienna a




What is already done

X LMS-compatibility layer:

2 LMS Metamodel: Moodle and Ganesha (WIP) (conceptual model

= LMS learning scenario file format: XML Schema

= Learning scenario deployment plugin
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Instructional /  basedon
Design MM

derived from

| Graphical | | Tooling
model | '/ model

Instructional | Mapping |

design model
language
. tooled with
Export
Instructional facility
design \
_ ed!tor External and static
Internal and dynamic _ large transformation
fine-grained . " model

transformation models
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X Only one design language: at a higher abstraction level

X Keep the LMS compatibility
X Focus on one platform : Moodle

2 Open-source , modular: easy to extend, customize if needed
2 Large community of users
2 “Used at home”
X Domain Specific Modeling approach
= Code generation tools

= Model = Abstraction
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How ?

X Designing a new language with pedagogical concepts
X Extending the Moodle Metamodel

= To be able to use the file format / deployment plugin

X Making sure every pedagogical concept can be implemented in Moodle

X Asking teachers what they want

ICSOFT-PT 2014 Vienna e




Teachers requirements

X Collected through

= Survey (200+ teachers)
=2 Interviews
= Study of existing courses
X High level pedagogical building blocks
2 And LMS specific ones too!
X Have default LMS implementations for high level concepts
2 And be able to modify it!
=2 Or not having it
X Have several types of structures

2 Sequences

= Choices ...
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Abstract concept examples

X Pedagogical activity:
2 Exchange activity: students communicating with each other
= Using the chat or forum feature in Moodle
2> How to decide? Synchronous property
X Pedagogical pattern:
2 Higher level
= Synthesis writing: sequence of pre-defined pedagogical activities
> Resource consultation
> Brainstorming
> Report Writing

X Activities structures:

=2 Sequence: students have to complete all the tasks
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Metamodel

Q PedagogicalScenario Level 4 H Level 3 5 Level 2 5 Level 1 5

[ Course
Bk StructuralComponents g Level3Element 0.1 P
=] L"eveI4EIement mapedL3Element nextk $ p
0::* sections
b+ o H LeveliElement 5 Section
nexte | 0-1 mapedl2Elements | ¢ b1 BElements = name : EString objectives | g «
E Level2Element 0 0.* groupings
0.:*
H Learningsession _ - <— | Grouping ] Objective
E PedagogicalPattern E ActivityStructure = EStri
O type : LearningSessionType name : EString
%*
= Moodlelmplementation : EBoolean mapedL1Elements 0% |subAR — objRef 0.1
= duration : Elnt A _Z> E PedagogicalActivity E ActivityOrResource grpRef
= name : EString = name : EString
<<enumeration>> ] Debate £ Choice = position : Elnt
% LearningSessionTypd A A A [ll.
= lecture
| {5 AnyOrder [ ReportWriting [% ‘%
] PBLsituation —
~ practicalWork H Resource H Activity
= session F] Sequence SR
EI SynthesisWriting le [% 4 Q
Folder
| Brainstorming H File E k| Forum
[] ResourceConsultation g Label H Quizz g wiki
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Learning scenario example

Vv <> Pedagogical Scenario
¥V <+ Learning Session lecture
V¥ <> Resource Consultation
<4 File
¥V <+ Learning Session practicalWork
< Label
¥ <+ Synthesis Writing
V¥ < Sequence
V¥ <> Resource Consultation
< Folder
¥ <+ Brainstorming
<> Forum
¥V <+ Report Writing
< Wiki
¥ <> Guidance
<+ Label
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Automatic mapping

X “Default implementation” requirement

2 Automatically add instances to the models
2 Automatically set properties values
2 Automatically add implementation instances to the composition relationship

X Forlevels 2 & 3 only
X Using hand written model transformations

= It works but...
2 Alot of rules
2 Complex business logic

= Hard to maintain

= Hard to understand l> Why not modeling?
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Mapping examples

X Exchange activity: if synchronous then use chat else use forum

X Report writing activity: 3 boolean criteria and 4 possible implementations

Journal | Wiki | Assignment (file upload) | Assignment (online text)
Online Y Y N Y
Collaborative N Y / N
[terative Y / / N

X Some implementations only differ from the settings of the feature

X Also depending of the pedagogical element properties
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Model weaving

X Weaving model = referencing other models (woven models) elements
X Possible usage:

2 Model checking through pairing

= Lazy loading of elements (in large models)

2 Non obtrusive refining of models

2 Mapping formalization

X Challenge: how to make a weaving model executable?
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AtlanMod Model Weaver

Basic weaving metamodel
Graphical tree editor

Matching transformations
support

Several use cases and
examples

EMF compatible
ATL based
Outdated

ICSOFT-PT 2014 Vienna

T [BacvsReposto... FsDebug | Ehams

& -
& outschema.km3 r AMWEOATL_merge. atl # | mmw_sql_km3 ecore ( ATLCopier., atl r Sac_examples.at|
2| leftm d + <t || weaving model é +

= 4= Metamodel 9:1-27:2
=|- < Package Book
+- 4 Class Book
= 4 Class Chapter
<4 Attribute title
<+ Attribute nbPages
< Attribute author
< Reference book,
—|-- <+ Package PrimitiveTypes
< Data Type Integer
< Data Type String
< Data Type Boolean

=% [28| rightm

= 0 platform: fresourcefariw_Match_SF/models/mw_refined & = <4 Metamodel 9:1-21:2

=< Match Model pairiwise
—- £ «<ownedElement > Element Equal si
tibute Equa
¥ «<source Element title
4% <karget= Element title
—|- gF «child=> Attribuke Equal sim: 0467779539
€ <source Element author
4% <target> Element author
—|- gF «child=> Attribuke Equal sim: 0467779539
43 «<source> Element nbPages
4% <target= Element nbPages
—|- g# «child> Reference Equal sim: 0,307453295
€ <source Element book
4% <target= Element nbPages
4% <source> Element Chapter
4% <target= Element Publication
—|- & «ownedElement > Element Equal sim: 098948

1.0

—|- g# «child=> Attribuke Equal sim: 0,569449595

43 <zource> Element title
4% <karget= Element title
= ¥ «rhild= Reference Equal sim: 0,3913419¢

E Properties 52

=l < Package Publication
—|-- # Class Publication

Mew child
Mew sibling

Run As
Debug As
Team
Campare With
Replace With

©
Cut
=| Copy

¥ Delete

Copy name ko container

Save weaving metamodel in Ecore format

Save weaving metamodel in KM3 Format

Open property view

-

- r v v

n Epsilon ‘Weawver menu  Window Help

Property | Value
Mame =
Parent ownedElement = Element Equal sim: 1.0
Sirnilarity AGTF7IE3920341065
=] Misc
Child =
End =
£

—+, - =
E o ]
F
v

>
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Our model weaving use case

Weaving editor Learning
scenario
editor

[

nnnnn

High Order
' Transf:l::hrmatlc:n TR
I 1r1 e e |

_ 752,
T IN '2,{,5 ouUT [ S

Weaving Model
Model Transformation
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Epsilon project

X Eclipse foundation project
X Collection of tools and language for MDD
2 Merging
2 Migrating
= Transforming (M2T, M2M)
- Validating
2 Comparing
> .

X Active community
X Up-to-date compatibility with EMF

http://www.eclipse.org/epsilon/
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X Custom weaving Metamodel (Ecore)

X Model weaving editor: Modelink
X HOT through M2T template: EGL

X Model transformations with EOL

ICSOFT-PT 2014 Vienna




Weaving metamodel

attribute [ Heawbud
B Condition 1 (from ecore)
H CompositeValueTest [= .
P : i 0.1 sourcehttribute
= pperator : LogicalOperator . ]
test ™. targetAttribute | 4
[
< <enumerations = “HHHHH
£ | ogicalOperator Ry
= AND “w
- OR H valueTest H SetAttr
- XOR test . targetCond| g 4 _
- - " attributes -
1.7 s ,-*"'X FATAY
- *
—
-
-
-
-
H BooleanTest ¢ H SetBooleanAttr -
H Target 0.* - H Bindattr
= value : EBoolean = value : EBoolean
/ targets
!
!
type /
/ .
A 0.*
_ B EClass [ 1 H Binding = H wWeavingModel
(from ecore) -
bindings

OUrCe
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Example weaving model (Ul)

4 @ AM « || 4 [2) platferm:/resource/weaving/weaving.model 4 8 AM -
. H Course 4 4 Weaving Model . H Course
. | Section 4 < Bind SynthesisWriting (1 targets) . B Section
. H Activity -> ActivityOrResource 4 < Create Sequence . | Activity -> ActivityOrResource
. | Resource -> ActivityOrResource 4 Create ResourceConsultation EH Resource -» ActivityOrResource
- H Forum -> Activity < Create Brainstarming H Forum -» Activity
. | Label -» Resource 4+ Create ReportWriting . B Label -> Resource
. H ActivityOrResource -> LevellElement - 4 Create Guidance . ActivityOrResource -» LevellElement
. | PedagogicalActivity -> Level2Element 4 < Bind ResourceConsultation (2 targets) H PedagogicalActivity -» Level2Element
. H Guidance -> Pedagogical Activity = 4 < Create File [guarded] . H Guidance -» PedagogicalActivity E
4| ReportWriting -> Pedagogicalfctivity 4 < AND operator 4 [ ReportWriting -> PedagogicalActivity
4 PedagogicalActivity <4 If quantity = one 4 PedagogicalActivity
. o collaborative : EBoolean 4 If location = local . o collaborative : EBoolean
. H File - Resource 4 < Create Folder [guarded] . H File-> Resource
. | Wiki -» Activity 4 < AND operator . B Wiki -> Activity
. H Quizz -> Activity < If quantity = many . H Quizz -» Activity
4 [ ActivityStructure -> Level3Element < If location = local a4 [ ActivityStructure -> Level3Element
) Level3Element 4 < Bind Brainsterming (1 targets) @ Level3Element
- 53 subl3Elements : Level3Elerment 4 -+ Create Forum [guarded] » = subl3Elements : Level3Element
H Sequence -» ActivityStructure < If orientation = discussion . H Sequence -» ActivityStructure
H Choice -» ActivityStructure 4 < Bind ReportWriting (1 targets) . B Choice -> ActivityStructure
H LevellElement -> Level2Element a4 < Create Wiki [guarded] . H LevellElement -» Level2Element
. | LevelZElement -» Level3Element <4 If collaborative . B LevelZElement -> Level3Element
. H Level3Element 4 < Bind Guidance (1 targets) . H Level3Element
5 PedagogicalPattern -> Level3Element . 4 Create Label . B PedagogicalPattern -» Level3Element
H AnyOrder -» ActivityStructure . H AnyOrder -> ActivityStructure
[H Debate -» PedagogicalPattern - . B Debate -» PedagogicalPattern -
AM.ecore weaving.model AM.ecore
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Example weaving model

4 [3] platform:/resource/weaving/weaving.model

4 4 Weaving Model 4 4 Bind Debate (2 targets)
4 4 Bind WriteAReport (4 targets) a4+ Create Label
4 < Create Journal [guarded)] 4 5Set content to Take side in a debate, Pro or Con?
a 4 AND operator . < Create Exchange
4 I online 4 4 Bind Exchange (2 targets)
4 [f iterative 4 4 Create Forum [guarded]
4 < Create Assignment [guarded] < If lsynchronous
< Set fileUpload to true 4 | < Create Chat [guarded]
4 Set onlineText to false 4 If synchronous
4 4 AMND cperator
<% If lanline

4 4 Create Assignment [guarded]
< Set filelpload to false
< Set onlineText to true

a 4 AMND operator
4 If lcollaborative
4 If literative
< If online
4 4 Create Wiki [guarded]
a 4 AMND operator
4 [If lcollaborative
< If online

ICSOFT-PT 2014 Vienna e




EGL HOT

[%

import "./hotOperations.ecl”;

var scurceClassMame:5tring = binding.source.getMame();

wvar sourceVarName:String = sourceClassName.firstToLowerCase();

%]

operaticn source![¥=sourceClassName¥®] addMapping(element:scurce!level3Element) {
if(element.isKindOf({source!LevellElement)) |
self.mapedLlElements.add(element);
else if{element.isKindOf({source!lLevel2Element)) {
self.mapedL2Elements.add(element);
else i
self.mapedL3Elements. add(element);

operaticn source![¥%=sourceClassName¥] bind[¥=sourceClassName%]() [i

[¥ for(targetElement:Target in binding.targets) {
var cond:Boolean = targetElement.targetCond.isDefined();
var targetClassName:5tring = targetElement.type.getName();
var targetVarName:5tring = targetClassMame.firstTolLowerCase();
if({cond) {¥]
if([¥=targetElement.targetCond. formatCondition(}&]){

[%}%]
var [#=targetVarNameX]:[¥=targetClassName¥] = new scurce![¥=targetClassNameX];
self.addMapping([¥=targetVarName¥®]);

[#if(cond){¥]

[*}

e
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Model transformations

operation source!SynthesisWriting addMapping(element:source!level3Element) {
if(self.isKindOf(source!Level2Element)) {
self.mapedLlElements.add(element);

else if(self.isKindOf(source!level3Element)) {
self.mapedL2Elements.add(element);
¥

else if(self.isKindOf(source!LleveldElement))q{
self.mapedL3Elements.add({element);
¥

b
operation source!SynthesisWriting bindSynthesisWriting() {

var segquence = new scurcel Seguence”;
var resourceConsultation = new source!  ResourceConsultation™;

sequence.subL3Elements.add(rescurceConsultation);
var brainstorming = new scurce! Brainstorming’ ;

sequence.subL3Elements.add(brainstorming);
var reportlriting = new source! Reporthiriting”;

sequence.subL3Elements.add(reportWriting);
var guidance = new scurce!  Guidance’;

guidance.public = Public#tutor;

sequence.subL3Elements.add(guidance);
self.addMapping(sequence);
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What we do have

X Requirements
X LD language metamodel
X Mapping solution through Model weaving

2> Weaving Metamodel
= High Order transformation

=2 Simple editor

X ldeas @
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What we don't have (yet)

X A GMF diagram editor (WIP)

X Integrated model transformations

X More mapping use-cases

X A more user-friendly weaving model editor

X A cleaning transformation ¢

X More ideas @
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Thanks for your attention

Questions ?

ICSOFT-PT 2014 Vienna e




Diagram editor mockup

Editor

File [ Edit | View Help

=M%

M cm
Les Design Pattern

W Structures
mcM

& T

J Tom

(28

© Examen
Séance

Révisions et réflexions

Propriétés

Editor

 Autres
€ Objectif pédagogique

File Edit View Help

=A%

N

Titre Révisions et réflexions

Révisions UML

# Branchement

7 Patrons pédagogiques
® Débat

Sélection

Editor

File Edit View Help

Comparer des Design Pattern

[> Activites pedagogiques
[> Outils Mosdle
[> Autres

\Editor

File Edit View Help

® Déebat

Adaptateur VS Décorateur

=%

Propriétés
Titre

[® Fichier

La notation UML

Révisions UML

Polette

W Activités pédagogiques
(© Evaluation sommative
@ S'auto-évaluer
[ Rediger un compte-rendu

@ souc-evaer o
UML et Moi

7 Outils Moodle
% Fichier
o Test
% Chat
@ Etiuette

il

Palette

@ Eiavere

Ceci est une auto-évaluation et ne sera pas..

</ Outils Moodle
[% Fichier
o Test

® Chat
@ Etiquette

Réviser ensemble

=0x ‘ ® cha

és

[> sequences
[> Autres

o Test

UML et Moi

Propriétés
Nom

UML et Moi

Description

Nombre de tentatives

UML et Moi
Quiz sur UML.

Tlimite
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Practises analysis

\
| Master IFUNO (EAD) ) | PRN
|  Teachers courses | |
I

/
\_ \ o ,
______ -~
IUT Laval I
~— - = = = == I . .
GAPP \ _ Teachers interviews |
' Meetings in Laval : _____ = — = = — — —-— - N

[
I
I
( I\/Ieetings in Le MansI |
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