I'université

C T S 2 O 1 5 lﬁgm ,,,,,,,, |§34 fim W

A method for identifying and
formalizing the underlying
instructional design language of
existent LMSs

Nour El Mawas, Lahcen Oubahssi and Pierre Laforcade
Université du Maine
LIUM (Laboratoire d'Informatique de I'Université du Maine) Lab
TEL (Technology-Enhanced Learning)Team



I'université

C T S 2 0 1 5 lﬁgm ,,,,,,,, IgA.JH fim W

Universit de Malne

Presentation outline

* Context
* The GraphiT project
* Our approach / Moodle case study

* Conclusion & Perspectives

24/05/2015 2



LU= . Q . W
CTS 2015 nam: o i

Universi[ﬁmaine

Context

* 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

* 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

Context The GraphiT project Our approach/Moodle case study Conclusion & Perspectives
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The GraphiT project @ P

 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
* Objectives
— Provide teachers with graphical learning design language
* 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

Context The GraphiT project Our approach/Moodle case study Conclusion & Perspectives
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The identification and the
formalization process

* We define the necessary analysis and steps for the
identification and formalization of an LMS
instructional design language.

* |tis specified according to three different viewpoints:
- a viewpoint centred on macro-HMI
- a functional viewpoint

- a micro viewpoint.

e Formalism : the meta-model format

Context The GraphiT project Our approach/Moodle case study Conclusion & Perspectives
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The identification and the
formalization process : An overview

Functional | | Functional model
analysis [
o { Macro-HMI | { macro-HMI model
analysis
Micra lna!’y:is I 1 Final model } @
| Factorization | |  Macromodel | -
Context The GraphiT project Our approach/Moodle case study Conclusion & Perspectives
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The macro IHM analysis

Functional
analysis

o -| Macro-HMI | { macro-HMI model | I

analysis

Micro analysis N MO :__,.'
Factorization

Objective : identify platform interfaces related to the Instructional Design (ID).

Context The GraphiT project Our approach/Moodle case study Conclusion & Perspectives
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Moodle macro-HMI analysis
Connecté sous le nom « teacher! teacherd ;r:.i:::fxﬁ

Accueil » Mes cours » C1 Quitter le mode édition|
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Navigation (+00 Apercu des sections
= dF
, . 5 |
Réglages (=00 (@ Ajouter une ressource... |« | (3| Ajouter une activité... v
& 4 Ajouter une ressource... Ajouter une activité_. O
1 . .
¥ Administration du c oo Lnzsier = —tEllE
£ Quitter le mode é Ajouter Forum @

[} Paramétres GT\Jnerad““f )
- am du Torum
P Utilisateurs

i Type de forum | Forym sta -
W Filtres , Atelier (par groupe)
.NDtES Introduction au | (e
forum™ _
i Phase de notation
ﬁt SEIU"J'EQEIFIjE B 7 U AliEez I:IlE mise Phase de remise Phase d'évaluation de I'éwvaluation Fermé
A Dactanration e en place
Fournir un
Lecon (@ X T
—, e . d'intreduction
| Preview | Edit | Reports | Grade Essays pour I'atelier
x Fournir des
An Unseen question within a cluster jump or an Unseen ques 'F:'::r"'l‘::'“”s
content page jump is being used in this lesson. The nextpPags ErEna
used instead. Login as a student to test these jump travaux
Preparer |2
formulaire
L] d'évaluation

VIBUE T Abonnement 2
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H Course
= general
O groups
o studentprogress
= availability
]
0.* 0.* 0..* 0..* 0.* 1
H Category H Outcome H Srale H Sertion H Grouping H QuestionBank:
= gradeCategory = outcomes o scale = general = general
= categoryTotal o resfrictAccess
= parentCategory
]
0, *
[=H Activity/Resource
I~ =1
H Survey H Chat H Waorkshop H Quiz ] Forum H Label
= general = general = general = general = general = commonModuleSettings
o commonModuleSettings o outcomes o gradingSettings o grade o grade o restrictAccess
O restrictAcoess o commonModuleSettings o submissionSettings o overallFeedbaclk: o ratings o activityCompletion
o activityCompletion o restrictAccess o assessmentSettings o outcomes o putcomes

Context

24/05/2015

= activityCompletion

The GraphiT project

o Qutcomes
= WorlkshopFeatures

O restrictéccess
o ActivityCompletion

o commonModulesSettings

o commonModuleSettings
o restrictAccess
o ActivityCompletion

o commonModuleSettings
O restrictAccess
o activityCompletion

Our approach/Moodle case study
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The factorization analysis

Functional
analysis

J Macro-HM ; 0 i
analysis

Micro analysis - : J
Factorization | | Macro model

Objective : find common elements in pedagogical activities/resources and common
relations between them.

Context The GraphiT project Our approach/Moodle case study Conclusion & Perspectives
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An extract of Moodle Moodle Macro

E Course

= general
= groups

= ogress
= availability

0.1 0.1 0.4 0.4 0.1 1.1
2
| H category | B Outcome | | H Scale El Section | E Grouping | E QuestionBank |

= general ‘ ’

= gradeCategory
= categoryTotal
= parenCategory

= scale = general
= restrictAccess

= outcomes ’

Context The GraphiT project Our approach/Moodle case study Conclusion & Perspectives
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The functional analysis

Functional | Functional model |
analysis

O Macro-HM - W i
analysis

Factorization

Micro analysis

o

Universitﬁmaine

Objective : identify the functionalities dedicated to the course instructional design.

Context The GraphiT project Our approach/Moodle case study Conclusion & Perspectives
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Accueil »= Mes cours »= C1

Mavigation [+

= 4
2]

Réglages (=10
= A

* Administration du cours
& Quitter e mode édition
[z3 Paramétres

O l
& Filtres
an:utes
W Sauvegarde
‘g' Festauration
% mportation
4 Reinitialisation
| ¥ Bangue de guestions |

P Prendre le réle.

P Réglages de mon profil

RN NN NN NN NN NN NN NN NN NN NN AN NN N NN NN EEENNEEEENNEEEENNEEEEE GEEEEEEEEEEEEEEE

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE"

Moodle functional analysis

@ Connecté sous le nom « teacher! teacher! » :Dév:::-r'r'exic-r':-

Francais {fr} El

Quitter le mode édition’

B e = e = = =

AN NSNS NSNS NSNS NESNESNE NSNS NSNS NAS NSNS NSNS NSNS NSNS NESNESNESNSNNSNNSNAESNENNESNENNEENESEESEEEEEEEEEEEEEEEEE"

Apergu des sections @

Ajouter une ressource... | ~) (3) | Ajouter une activité...

'ﬂjnuter une ressource... Ajouter une activité...
Alelier

-l

Dossier
Etiquette Base de données
Fichier Chat

Page @ Cansultation

Paquetage IM3 Cantent Devoirs

LRL Dépdt avance de fichiers
Texte en ligne
Déposer un fichier
Activiteé hors ligne
Ajouter une ressource... |E| @ Farum

Glossaire

Lecon

Paguetage SCORNM
Sondage

Test

Ajouter une ressource... |E| () \wiki )

%]

[#1]

[] €= <> [] =P =<>[] |€=t=>[]

F-9

R @ kR & R @ ﬁ@@

o
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An extract of Moodle functional model

Cacher une
section
Afficher la
section |
Modifier le
résume

roupes
greup Ajouter un
test
Gérer les %]

. A a Ajouter un
ueshons : . »
Enseignant- Ajouter ure ~ Ajouter une™\ 4 wii
concepteur consultation A, _activite .
Ajouter un ot
»
Ajouter un
Ajouter un
Ajouter un Ajouter un glossaire
sondage legon
/ L

Ajouter des
fichiers

odifier une
discussion Ajouter une
Eparer une Beoandre & uns discussion
discussion “pu . )
discussion UPPrimer ung
discussion

Our approach/Moodle case study

=]

Ajouter un Ajouter une base
chat de donndes

O

UU

Context The GraphiT project Conclusion & Perspectives
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Functional
analysis

O Macro-HMI . T i
analysis

. HECH} -n'hlf’i‘ I | Flﬂarml}df" r @
Factorization L

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

Context The GraphiT project Our approach/Moodle case study Conclusion & Perspectives
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The micro analysis

Functional | Functional model
analysis
Macra-HMI { macro-HMI model e
analysis
Micre analysis | Final model "S'
Factorization | macro model
Micro-HMI r 1 Whcro-HM model
| analysis
Confrontation &
formallization
Technical : 1 Technical model
analysis
Context The GraphiT project Our approach/Moodle case study Conclusion & Perspectives
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The micro HMI analysis (micro analysis)

0

Functional model Micro-HMI

analysis

Micro-HMI model

( Confrontation &

Macro model formalization Final model %@

Technical Technical model

analysis

Objective : identify all elements relevant to the instructional design, including
their features (attributes, types, etc.).

Context The GraphiT project Our approach/Moodle case study Conclusion & Perspectives
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coursel

Accueil » Mes cours » coursel

Connecté sous le nom « tescher! tescher! » (Déconnexion)

Mavigation =10
=4

Accueil
= Ma page
P Pages du site
P Man profi
¥ Mes cours
b PW-PHP
P coursei

Réglages [=100
= 4

¥ Administration du cours
& Quitter l[e mode édition
F'aramétres
b Utilisateurs
W Filtres
lNDtes
i Sauvegarde
G’Restauratinn
4 /mportation
4 Réinitialisation
¥ Bangue de questions

P Prendre le rale..

P Réglages de mon profil

FEAjouter Forum (3

©)

Généraux

Mom du forum™

Type de forum | Fopym standard pour utilisation générale |E|

Introduction au

; + | | Police = || Taille police |~ || Format -
orum

Al=1
7 & 0| A -2 |

B 7 U € X, x° =
EE EE —='§;§ e & ﬁs]ﬁ HImL‘:P-|

Chemin:

Format HTML [+ ]

Mode | Aponnement facultatif [ =]
d'abonnement

@

Suivi des | Facyltatif [« |
|

messages i
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An extract of Moodle micro HMI model

* *
H cateqgory : H Course 0. H outcome
= name = fullname = fullname
= type : Aggregation = shortname = description
o type : Grade Type o summary - o shortname
= maxGrade  float o type : Student Progress | 0.
o minGrade : float o type @ groupmode
= hidden \ —
= loclked 0.k $ 1 B Questionbant: H QuestionFromQuestionBank:
= - 0." = name
H Section
o name a.* = text
o summar - = generalFeedback
= visible ! B Grouping
Py ) 0..1 = name
= highlightSection o description
H Chat H Activiivithoutcomes ]
—{= I 0%
| = H Activity/Resource - H ActivityCompletionCondition
[ _ = visible - 0. = type : CompletionCondition
B aradedActintyWithoutcomes e = - indlent SR,
o requiredGrade : boolean | ot type : CompletionTracking

= type : groupmgde =
o survey Type

O requireview .
o type @ Before Activity Can Be Accessed

o AvailableForGroupMemberonly
= duplicate

1 o description/infroduction H GradeCondition

= minimalPercent : float
= maxPercent : float

H workshop
useExamples
usePeerAssessment
useSelfAssessment
type : groupmode
instructionForSubmission
instructionForassessment
o conclusion

o gradeForSubmission B ActivityivithR stingsSection

= gradeFar, nent .
= type : Grading Strategy = fype : Aggregate Type i

Ly

| Forum

H ActiviyititharadaSaction
O type : Grade

g Resource |

LINNCIRNL I |

0

H Quiz
= overallFeedback
o type @ groupmode

H Label
= |abelText

Context

24/05/2015

o type : groupmode
= reqguirePosts © int

= reguireDiscussions : int

o requireReplies © int

H Topic
o subject
o message

The GraphiT project

+ &= attachment

Our approach/Moodle case study

Conclusion & Perspectives
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The technical analysis (micro analysis)

Functional model Micro-HMI

analysis

MWicro-HMI model

( Confrontation &

Macro model formalization Final model %@

O

Technical
analysis

Technical model

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

Context The GraphiT project Our approach/Moodle case study Conclusion & Perspectives
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- (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.

(1] [}

miojooiiofoiojofoioio ooy ofofoo oo

Context

24/05/2015

mdl23_assignment

mdl23_assignment_submissions

mdl23_badwp controllers
mdl23 badkup courses
mdl23_backup_files

mdl23_backup_files template

mdl23_badwp ids

mdl23_backup_ids_template

mdl23_badwp log
mdl23_badwup logs
mdi23_blodk

mdl23_blod community
mdl23_blod_instances
mdl23_blod:_instance_old
mdl23_blody_pinned_cld
mdl23_blod_positions
mdl23_blod_rss_client

mdl23_blody_search_documents

mdl23_blog_association
mdl23_blog_external
mdl23_cache_filters
mdl23_cache_ flags

miojoioiooiojoofoioojoiofoioioio oo

The GraphiT project

filter_active
filter_config

folder

forum
forum_discussions
forum_posts
forum_gqueue
forum_read
forum_subscoriptions
forum_tradk_prefs
glossary
glossary_alias
glossary_categories
glossary_entries

glossary_entries_categories

glossary_formats
grade_categories
grade_categories_history
grade_grades
grade_grades_history
grade_import_newitem
grade_import_values

miojoioiooiojoofoioojoiofoioioio oo

grade_import_values
grade_items
grade_items_history
grade_letters
grade_outcomes
grade_outcomes_courses
grade_outcomes_histony
grade_settings
groupings
groupings_groups
groups
groups_members
imscp

label

lesson
lesson_snswers
lesson_attempts
lesson_branch
lesson_grades
lesson_high_scores
lesson_pages
lesson_timer

Our approach/Moodle case study
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mdl23_prefiling

mdI23_guestion
mdI23_guestion_answers
mdl23_guestion_attempts
mdI23_guestion_calculated
mdI23_guestion_calculated options
mdI23_guestion_categories
mdl23_guestion_datasets
mdl23_guestion_dataset_definitions
mdl23_guestion_dataset_items
mdI23_guestion_match
mdI23_guestion_match_sub
mdI23_guestion_multianswer
mdI23_guestion_multichoice
mdI23_guestion_numerical
mdI23_guestion_numerical_options
mdI23_guestion_numerical_units
mdl23_guestion_randomsamatch
mdl23_guestion_sessions
mdI23_guestion_shortanswer
mdl23_guestion_states
mdl23_guestion_truefalse

Conclusion & Perspectives
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An extract of Moodle technical model

- i chat -
ReL12 Y} & fJ o 01— Rel 13 o quiz .Zssmnment
1 0.n - : C=
_ J"| mesease [° o id e
11 intro name int
o,n preferredbehaviour Lo -
: azsignmenttype
forum_discussions ' —_— workshop intro
e id 1 - L wiki
name - name . sUrvey
| intro c= id = id glossary
11 on instructauthors name name e id
: 'i instructreviewers intro intro name
m forum strategy firstpagetitle sestions intro
- = id evaluation wikimode 9

(Rel7 il
= Rel_10 . intro

, —
%! on on 0n page url
groups '\ '+ m c= id G id
o= id course = 11 course_modules ' name name
name i I\\J id intro intro
description & :-i’" & i on content externalurl
uliname o RE.‘l_Z " od -
shortname 4—1{0n 1,1 groupemode
0n summary . J | ESS0Urce '
numsections 0,n c= id
visible 1,1 =2
- — courze_sections — intro
0,n - madule
0,n on ' o= id .
groupings name A0,n % G id
: 0,1 m - 1 summary name
e u - visible wisible
name section
description
Context The GraphiT project Our approach/Moodle case study Conclusion & Perspectives
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The Confrontation & formalization
(micro analysis)

Micro-HMI Micro-HMI rmodel
analysis
«
Confrontation & ,
Macro model formalization Final model 4/@
Technical
analysis

Functional model

Technical model

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

Context The GraphiT project Our approach/Moodle case study Conclusion & Perspectives
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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.

Context The GraphiT project Our approach/Moodle case study Conclusion & Perspectives
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The Confrontation and formalization

if Chack grada
if :|;;_nuutjeh.—\-eauplul.-_o:w:m!-'_l.cmu.uh"H i
requite_onc# (FCFG-rlibdir. ' Foradelib.php®):
fitem = grade_item:: fetchiarray('courseid’ srjca=roourse, "itemtype =>'mod’,
*itenmodule u-ruodname, ‘iteminstance’s=r*jcu-*instance,
‘icamnumber  =rfcu-rconpletiongeadeicennunher) b ;
if (fizem) |
Ff Fateh “grades’ (will ba ona or ponal
Fgrades = q:-u:-_-;s.d-::l-teh__ux-:1_I-;:.-.d.uxu'.!.-=, array(fuseridl, false);
id fempeyifgradaz)) (
F No grada for w

raturn
]
it (count (fgrades) *> 1) {
fthis-r*internal systessrror (“Unsxpected resultv: sulciple grades for
icam '(Fives-*id)}°, wper {fusepid) "),
I
fnevsitate = self:;
it (inevstate
E@turn C

intulnnl_qﬂ_qrndt statelfiten, resek(igrades)):
SpL NOINCON T

]
b oelea |

fthis=rinternal_systemerror(“Cannct find grade ictem for *({Jcm=rmodnime)”
cm C(fom=Fid) " mabching nushsr *{fce=rcompletiongradeltenrusber) ) ;

[ [ Actiity Resource
| = visble
= indent
= type: CompletionTracking
2 requireyew
= type: BaforeActivityCanBaarcessed m—

ST GradeCondition
o AvailableForGroupMerbersonly D1 B Fome tpecen foat
| = duplicate

= maxPercent : float

Association relashionship between « Activity/Resource » and
i@ GradeCondion » according to the micro-HMI analysis

modules_avalabilly
o= id
sourcecmid
recuiredCompletion
graciettemid
Gracermin
gracema

Partof the source code moodle/lib/conditionlib.php

B Activity/Resource
o visible
o indent
O fype: CompletionTracking
O reguireyiew

# GradeCondion » according to the technical analysis

il

O fype: BeforeActivityCanBeAccessed

H Gradecondition

o AvailableForGroupMe mbersCnly 0.*

o duplicate

= minimalPercent : float
o maxPercent : float

H Graded activity with outcomes
o requireGrade : boolean Lot

Context
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The GraphiT project

Our approach/Moodle case study

Conclusion & Perspectives
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0,.* 0.k
H categary H Course H outcome
= name = fullname = fullname
= type : Aggregation = shortname = description
o type @ Grade Type = summary i = shortname
= maxGrade  float o type : Student Progress | 0..*
= minGrade : float = type : groupmode
= hidden TN\ —
= lacked . $ 1 H QuestionBan: H QuestionFromQuestionBanl
Bt . 0." =@ name <
Secti
— H Section - = et 0.1
5 name 0. = generalFeedback
BTl H Grouping
= yisible =
= highlightSection " L
SectignQOrder Sldescnition
| Chat H ActisityivithOutrames
_[> I 0,.*
| H Activity/Resource -— H ActivityCompletionCondition
izi | *
[ = visible - 9. = type : CompletionCondition
H GragegdctivigiVithoutromeas H Activity = indent
o requiredGrade : boolean | 0 survey > = name = {7 8 EonplAETE A
9 : | |2 e groupyﬂe = description/introduction 1 = requireview . - H GradeCondition
0 A = surveyType =] typg : Before Activity Can Be Accessed 0.1 0. = minimalPercent ; float
- = AvailableForGroupMemberOnly =) [T TR 8 e
= duplicate -
A/Rorder |
| Warkshop ,»\
= LD r'rlples H ActisityivithiraoaSaction
O usePeer. nent 5 . Grad
o useSelfAssessment e il I o
o type @ groupmode H Resource
= instructionForSubmission
= instructionForAssessment
= conclusion
= grageForSubmssmn H ActivityivithratingsSaction B quiz H Label
o gra PjForAs.sessment = type : Aggregate Type o= overallFeedback: o |abelText
= type : Grading Strategy ] o type : groupmode
| Forum
= type : groupmade H Topic
o= requirePosts ¢ int o subject
o requireDiscussions - int o message
= requireReplies : int [ = attachment
..
Context The GraphiT project Our approach/Moodle case study Conclusion & Perspectives

24/05/2015 27



CTS 2015 lﬁgm 534 lium W
Conclusion & Perspectives

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

languages. ” )
 We apply our proposed method on the !1: — =
Moodle 2.4 platform Wi B B @ Developanexternal |- }

« We have also applied our method on the — editor

Moodle 2.0 and Dokeos plateforms

* The meta-model will be used as :
— a basis for the development of the external editor.
— A communication format between the editor and
the LMS
* 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.

Context The GraphiT project Our approach/Moodle case study Conclusion & Perspectives
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A method for identifying and formalizing the
underlying instructional design language of
existent LMSs

Thank you!

Contact emails:
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