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e Learning Management Systems like MOODLE
— Widespread within academic organizations
— Not limited to distant courses
— Provide many tools and services to teachers-designers
But
 Institutions impose a specific LMS to teachers

e Teachers are (sometimes) trained on how to use
it

— Not how to design learning situations on the LMSs

— Not how to abstract instruction design from
technical/administrative details
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The GraphiTm;FBject @

* General informations
— Funded by the french national research agency (ANR) ~ R
— Start/End: February 2012 / September 2015
— Website : http://www-lium.univ-lemans.fr/~laforcad/graphit/
— Involved several research members from our LIUM laboratory
e Objectives
— Provide teachers with graphical learning design language
e Compatible with LMS
— Help to focus on the pedagogical aspect of the scenario
* Instead of setting-up complex tools
— Foster individual reflection about learning design
— Improve uses of the existent LMSs
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formalization process

 We define the necessary analysis and steps for the
identification and formalization of an LMS
instructional design language.
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e Itis specified according to three different viewpoints:
- a viewpoint centred on macro-HMI
- a functional viewpoint
- a micro viewpoint.

e Formalism : the meta-model format
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The identification and the
formalization process : An overview

Functional | | Eunctionst model L
analysis
Il [ | . .
|
0 +  Macro-HMI | { macro-HVI model
| analysis
_ Micro analysis || Fmalmodel | @
Factorization Macro model L :
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Objective : identify platform interfaces related to the Instructional Design (ID).
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Moodle 2.4 macro-HMI analysis
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Navigation 0 Apercu des sections

&4
=

Réglages =10 @ Ajouter une ressaurce... || (@) | Ajouter une activite...
a4 Ajouter une ressource. Ajouter une achivité.
|

¥ Administration du co Dossier

Connecté sous le nom « teacher! teachert » (Déconnexion)
Frangais [fr} E[

Accueil » Mes cours » C1 Quitter le mode édition

& Quitter le mode & C ‘i‘Ajouter Forum@ )
[2) Parametres GT\I"erad”"f .
b Utilisateurs om duterum

B MNotes
forum -
o Sauvegarde B 7 u| Phase demise

A Dactaration —— en place

Lecon @ A Feumirun

— ——— diintroduction
| Preview | Edit | Reports | Grade Essay pour Istelier
X Foumirdes

An Unseen question within a cluster jump or an Unseen ques :‘::’h:'“s

content page jump is being used in this lesson. The nextpPagd i
used instead. Login as a student to test these jump) travaux
Préparer e
formulaire
- d'évaluation

= Type de forum =
i Filtres _ Forum sta Atelier (par groupe)
Intraduction au | pglice

Phas:

remise

Ferme

Mode | Abonnement facultatif ||
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= activityCompletion

& assessmentSettings

= Qutromes

= WorlshopFeatures

= commonModulesSettings
= restrictAccess

= ActivityCompletion

= outcames

= commonModuleSettings
= restrictaccess

= ActivityCompletion

H Course
= gereral
= groups
= studentprogress
= availability
0.~ 0.~ 0.4 0.* 0.* 1
H Category & Outcome H Scale H Section H Grouping |E QuestionBank-|
= gradeCategory = outcomes = scale = general = general
= categoryTotal o restricticcess
= parentCategory
\ TR N T B TR
= gereral © general = general = general o commonMeduleSettings
= commonMaduleSettings = gutomes = gradingSettings = grade = grade orestrictAccess
o restricticcess = commonModuleSettings = submissionSettings = overallFeadbacl: o ratings
o activityCompletion = restrictAccess

= uttomes

= commonModuleSettings
= resfrictAccess

= activityCompletion

= activityCompletion
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Objective : find common elements in pedagogical activities/resources and common
relations between them.
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An extract of Moodle 2.4 Moodle Macro
model

B Course
= general
= grovps
/ = swdentprogress ™
2 = avallability \
/ 4 \\
/
0.2 0. / /
e > 0.y 0.4 Lt ;
H Categons [ Ecurome | [ Hscale | [ Heetion | [ HGroupng | [H Questiorgank]

= gradeCategory = outcomes = scale o general = gereral
= restricthccess

= categaryTotzl
= parentCategory |

0
B ActiityResaurce

= commonivduleSettings

© restrictaccess

= activityCornpletion

[T EFoum |

T Workshiop | Howe
Dy | [Coeered] Pl |
o assessmentSettings

= workshopSettings
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The functional analysis

Functional | | Eunctionst model L
analysis
o E MacroHi + pnmcro- b ol
{ anulysis ; .
| Miicro snslysis || Foamodl - '
Factorzetion Bescm mndel ' :

Objective : identify the functionalities dedicated to the course instructional design.
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Moodle 2.4 functional analysis

E Connecte sous le nom « teacher! teacher! » {Deconnexion) E
H | Francais f) H
: Course1 [I] [ Frangai ;
Accueil » Wes cours » C1 f{l@tte__rle:mo:de:édiioi
- ;
i Navigation : 1 Apergu des sections
oA @ @ :
! Réglages =10 q
oAl i :
: - i - el Lh :
: ¥ Administration du cours P ﬁ Et?;jrleeﬁre .Et:geerde R )
& Quitter le mode &dition Fichier Chat &
: = Paramétres H Page Consultation :
: Utilisateurs i @ Pagquetage IMS Content ® Devoirs " :
: " il URL Dépét avancé de fichiers s
o Filtres 2 = Texte en ligne %I
: B Motes id Déposer un fichier ]
: ¥ Sauvegarde i R Activité hors ligne ® |
& Restauration (3 | Ajouter une ressource..._[Z[ (33| Forum !
H | e i Glossaire :
: W e o Lecon [
: s Reéinitialisation i = Pagquetage SCORM ) :
i | _Banque de guestions | : H Sondage = :
H HaE R ] Test :
: P Prendre le réle . i (3 | Ajouter une ressource..._lz} (3 \Wiki ) I H
i P Réglages de mon profil
: ! =T ¢
H ﬁ =
P
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Ajoutar un
fichier

Ajouter une
tigueatte
P T A
¢ Modifier le

. Tesume

Ajouter une base
de danndes Ajouter un
paquetage SCORM

Ajouter une

Enseignant- L
consultation

oconcaptedr

Ense
cond|

odifies une
discussion
Reépondre a une E =
discussion LUPPriMmEr une”
discussion

EPATEr UNe
discussion

06/07/2015

W

Universit¢ Maine

odel

15

15



25/06/2015

|CAL11 The 15th IEEE International Conference on Advanced Learning Technologies - ICALT2015
e,

July 6-9, 2013 L u I'université
< I Hualien, Tafwan nam Sﬁgi‘ii '
1% ’ nam-eses eay i
e computer

I B U”Wem"ﬁMaine
he micro analysis
Functionsl || Functions! model
analysls i
0 <[ Macrodidl 4 pracrn bR made
| anpysis : )
“ ] Micro analysis || Finaimodel 1 @
Factorization | 1 Macro model . |

Objective : takes into account two different viewpoints: micro-HMI and technical
viewpoints.
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The micro analysis

Functional Funetinral el
analysis

B l Lmlcm analysis W %Fm’ gek F‘@
1 | Macre mads!

- | “',p"‘
&

Micra-HMI t 1 Micro-Hiii model
analysis

Q Maere-HMI ot e ro. - miode|
analyais

Confrontation &
farmalization

Technical b 1 Technical model
analysis
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The 15th IEEE International Conference on Advanced Learning Technologies - ICALT2015

The micro HMI analysis (micro analysis)

- €
4 Funchonal model Micro-HMI Micro-HMl rodel
analysis

HE i 5

N Confrontation &
Maore modsl ; ;| formalization Final mode

3

4
i

N
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analysis
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Objective : identify all elements relevant to the instructional design, including
their features (attributes, types, etc.).
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Moodle 2.4 micro HMI analysis

Connedté sous le nom « teacher! teacherl » {Déconnexion)
coursel @

Accueil » Mes cours » coursel

Mavigation =0
“ 4r ZEAjouter Forum @

Accueil Généraux @

= Ma page
P Pages du site @ Nom du forum™*

b Mon profil

¥ Mes cours
b PW-PHP
P coursel

Typs da forum | Fopum standard pour utilisation généra\e E

Introduction au

P 5 Police =| Taille police ||| Format iz | ) A:' =N
orum

| <G A2
el s ey R

B J U a8 % x°

Réglages =8|
R

=
S

¥ Administration du cours
& Quitter le mode édition
[£) Paramétres
P Utilisateurs
' Filtres

B Notes
Sauvegarde
g

"4 :?estauratiun Chea it A
mportation = 2
o ‘p AT Format HTMLEI
.« Réinitialisation -
P Banque de questions . Made | Aponnement facultatif E]
= dabonnement T
b Prendre le rile

P Réglages de mon profil Suwvi des [ Faeyltatif E

messages
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An extract of Moodle 2.4 micro HMI model

o

Comes
= requiredGrade | boolean
A A

= surveyType

= type | groupmple

S name
& destription/ntroduction

>

 type ; groupmode
o mstructionFor Submission
o jnstructionFor Assessiment
= conclusion

& gradeForSubmission

o gradeForAssessment

= type ¢ Grading Strategy

=

= type ; Aggregate Type

06/07/2015

o type Q';;Mbm.ode

= overalFeedbad-
= type | groupmade

© requirePosts | int o subject
= requireDiscussions | int = message
o requireReplies : int o, o= atachment

@ type | CompletionTracking

= requireview

= type | Before Activity Can Be Accessed
= AvailableForGroupMemberCnly

= duplicate

H Cateqgary . E Course 0 H outzame
= name = fullname = fullname
= type ¢ Aggregation = shortrame = description
= type : Grade Typs = summary fe—s o shortname
= maxGrade : float o type : Student Progress | 0..*
= minGrade : float = type : groupmode
= hidden ]
= lotkeid e 1 E| Q“ESUU”EH”"L. JJE QuestionmromQuestionBant
s o
H Secton | m— L T
= name g i
o summar b = generalFeedback:
= visible i H Grouping
: = 0.1 = name
= highlightSection = description
Actvyitoutames
0.
! 1 ‘ ] H Activity/Resource - o/ B ActivityCompletionCondition
= = ws;\hlet = 0. 2 type : CompletionCondition
[ Gagegictvi ; v = Incler E=EG————

H GradeCondition

= minimalPercent | float

= maxPercent : float

H Label
= labelText
[
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The technical analysis (micro analysis)

=3 Funhional rmodel pee-eeees Micro-HM! N .
analysis

}\ . Confrortation &

e 1 y

(3
Technical Technical model ———
analysis

Objective : specify a reduced Conceptual Data Model from the one available by
LMS providers.
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Moodle 2.4 technical analysis

*This technical analysis consists in
- (1) looking over all database tables in order to sketch a
first draft of the model,
- (2) focusing on tables embedding elements in relation to
instructional design concepts.

B mdl23_sssignment B filter_sctive B grade_import_values B mdl22_prcfiling

B mdl23_assignment_submissions B filtes_config B grade_jtems B mdI23_guestion

B mdl23_backup_controllers B folder B grade_jtems_history B mdI23_guestion_snswers

B mdl23_badkup_courses B forum B grade letters B mdI23_guestion_sttempts

B mdl23_badwp_files B forum_discussicns B grade_outcomes B mdI23_guestion_calculsted

B mdl23_badkup_files_template B forum_posts B grade cutcomes courses B mdl22_guestion_calculsted_options
B mdl22_badwp_ids B forum_gueue B grade_ocutcomes_history B mdl23_guesticn_categories

B mdl23_backup_ids_template B forum_read B grade_settings B mdI23_guestion_datasets

B mdI23_badwp_log B forum_subsoriptions B groupings B mdi23_guestion_dataset_definitions
B mdl23_badwp_logs B forum_tradk_prefs B groupings_groups B mdI23_guestion_dataset_items

B mdI23_blodk B glossary B groups B mdI23_guestion_match

B mdI23_blod_community B glossary_sliss B groups_members B mdI23_guestion_match_sub

B mdl23_blod_instances B glossary_categories B imscp B mdl23_guestion_multianswer

B mdl23_blod_instance_cld B glossary_entries B Izbel B mdI23_guestion_multichcice

B mdl23_blodk_pinned_cld B glossary_entries_categories B les=on B mdI22_guestion_numerical

B mdl23_blodk_positions B glossary_formats B lessan_answers B mdI23_guestion_numerical_options
B mdl23_blodk_rss_client B grade_categories B lessan_sttempts B mdI23_guestion_numerical_units
B mdl23_blodk_search_documents B grade_categories_history B lesscn_branch B mdI23_guestion_randomsamatch
B mdl23_blog_sssociation B grade_grades B lesson_grades B mdl223_guestion_sessions

E mdI23_blog_external Bl grade_grades_history B lesson_high_scores B mdI23_guestion_shortanswer

B mdl23_cache filters B grade_import_newitem B lessan_pages B mdI23_guestion_states

B mdl22_cache flags B de i sal B i mdl22_guestion_truefalse
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An extract of Moodle 2.4 technical model
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0 | forum_posts
- = chat Ny
Rel_12 = Eb' ot 0.1 Rel_13 o quiz assignment
A Bl 0,n Ce = id
- ' name e id
g f name
Al intro LS int
‘ 0,n preferredbehaviour Lisg
h 1 = intro assignmenttype
forum_discussions warkshop
— Rel_11
o .y =
name - name - survey
T intro G id = id glossary
1,1 o,n instructauthors name name o= id
¥ instructreviewers intro intro name
m forum strategy firstpagetitle " intro
- = evaluation wikimode =
e id
ReL10 iiro.
__J S i
— e
on 7
% on on t.n page url
rou ' i P
e LR =u fou
e id course 1.1 course_modules name name
name id - & id (R—\ intro. intro.
description & Tullname =ro —0.n content externalurl
| shortname groupemode
0.n summary | ressource label
pnseses . (I T (X
visible ' | name name
- T, course_sections p——— intro intro
0,n k id
00 ) o id -
- e o) [
SR 01 m - 1.1 summary - TEE
e id ' - visible visible
123 section
description
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The Confrontation & formalization
(micro analysis)

4 Functional mods 1 Micro-HMI 2 Mo Hi rmindal
analysis
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L . Confrontation &
Hacrs model ; formalization Final model

@

i

Technical 3 Techmoalmodel e
aralysis
N

Objective : allows the confrontation of both micro-HMI and technical models,
and the formalization of the final model.
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The Confrontation and formalization

(micro analysis)
*The micro-HMI and technical models are compared in order to
-(1) refine the micro-HMI model
-(2) detect and correct the difference between models
-(3) ensure that the final model can be easily bind to a
computer-readable format for the existent LMS.

*Some differences or ambiguities are so identified. They require
a deeper and finer analysis of both HMI and technical analysis.
At this step, other technical-centred analysis (source code,
backup packages, etc.) are used.
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The Confrontation and formalization

if Check grade
2 ()i pull(fen->compleedongeadeitannuabar)) [
($CFG->iikdir. " Aab.phpt b = indent
. CoMrfeld” xicu=rCOUrsE, TLEENTYPE’Sr mod”, © fype: Complenirading
" . it st ance, = requireview
*ivennumbar’ =+§ cu->completiongradeitennubar)) ; o ype: beforeActivityCanBedccessed [a——— 1 GradeCondtion
" 30d e ckeCendtic
= availableForGrogMenbersonly -1 © mrimaPercent ; float
| = duplicate © maPercent ;: float
Associaton relashionship between « Activity/Resource » and
=10 « GradeCondion » according to the micre HMI analysis
L_syrtemareor | “Unsxpacted result: multiple grades for
teem ' {iitem->id]", user '{fuser:d)”T:
) modules_meaiabity
Frevstats ® se e (Fiken, rase(igrades)); =
if (fnewstate L SoUrcecTid
Eeturn CO 1 T requiredCompletion
i aradetenid
} el 1 LA
alse
BCETEX
fthis=rinternal_systemerror{“Casnct find grade item for '({icw=>modname)’ o
CH G FoM=rld) " EATCRING NOREFET (7 CRCFCONPLITIONQT ARG LT EMTINNEE ) <)
]
L « GradeCondion » according to the technical analysis

Partof the source code moodleflis/conditionlib.php

H Activity/Resource
o visible
= indent
o type: CompletionTracking
o requirsview
o type: BeforedctiviyCanBeaccessed
o AvailableForGroupMembersOnly 0.*
= duplicate

H GradeCondition
= minimalPercent : float
= maxPercent : float

B Graded activity with outcomes /
© reguireGrade : boolean Lohott
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An extract of Moodle 2.4 final model

o
H Category H Cowse O uicome
= name = fullname = fullname
© type : Aggregation = shortname = description
= type : Grade Type = summary le—— = shortname
= maxGrade : float © type : StudentProgress | 0..*
= minGrade : float = type ! groupmode
= hidden ] TorBart
= loced Ruestionkiark H QuestionFromQuestionBark
= 2 the t 0.7 = name <
[ Section —_ i
= name Qi e, H
T o generalFeedback:
i H Grouping
= highlightSection OARiname
SectignOrder = description
IxFad
H Activity/Resource o H ActivityCompletionCondition

= = vibie 21 0. %ne ; ComplationCondition
I — = indent ————

= name = type : CompletionTracking

= description/introduction 1 @ requireview H GradeCondition

= ftype | Before Activity Can Be Accessed "= minimalPercent : float |

& AvailableForGroupMermberOnly ety
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An extract of Moodle 2.0 final model
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= Difference between Moodie’E?H.
Moodle 2.0 meta-models

| Moodie 20 |

L’ = l'universite
— nantes

nam ...

Moodle 2.4 Comments
Ext | Tool ¢l Yes Mo The extemnal tool activity module enables students to interact with learning
rherial ok cliss - ' resources and activities on other web sites, |
The book modube enables a teacher o create a multi-page resource i a book-
ir
Book class Yes No | like format, with chapters and subchapters,
'd:::f:::g:;“:;‘;:é:l::?til Ves Na This relation determines any setivity comgpletion conditions which must be met
- ﬂI;i‘sn-s i arder o access the section.
HRelation between Section and Yes Mo This relation determines any grade conditions which must be met in order to [
GradeCondition classes ’ weeess the activity.
In Moodle 2.4 we have 1 class for assignment { Assignment) while in Moodle
g L
Assignment class Yes Wies 2.0 we have 4 classes for assignment {Online text, Advanced upboading files,
(Hline activity and Upload single file).
blind tlig::iﬁ:‘;:‘::r for Yes Mo Blind marking hides the identity of students to markers.
grading¥Method Assipnment Vas Mo This attribute defines the advanced grading method (Simple direct grading,
attribute for Assignment class = . Marking guide, Rubric) used for calculating grades in the assigniment,
Rakaticn betwaen Assgnmeat and Yes Mo Students are able to collaborate on an assignment

Grouping classes
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Conclusion & Perspectives

¢ Propose a meta-model-based approach and
method for identifying and formalizing LMS

languages. -
*  We apply our proposed method on the ‘ = ==
Moodle 2.4 platform Develop an external : T
*  We have also applied our method on the B editor |

Moodle 2.0 and Dokeos plateforms

* The meta-model will be used as :
— abasis for the development of the external editor.
— A communication format between the editor and
the LMS
e This will facilitate the use of LMS and allow to
teachers and pedagogical engineers of
becoming more familiar with the specific
design upon this LMS.
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Making explicit the Moodle instructional design
language

Thank youl!

Contact emails:
nour.el_mawas@univ-lemans.fr
lahcen.oubahssi@univ-lemans.fr
pierre.laforcade@univ-lemans.fr

06/07/2015 31

31



