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Summary

This deliverable is the last of WP7 and describes the operational infrastructure in its final version.

This deliverable is focused on the end-user perspective and shows in detail the user interface by means of
several screenshots.

In chapter 3 the final version of the integrated components is described, distinguishing the authoring tools,
the adaptive engine, the user modelling tools and the visualization mechanism.

Chapter 4 focuses on the LMS, showing the GRAPPLE integration in eLex, CLIX, Claroline, Moodle and
Sakai.

Several references to other deliverables are included, mainly for referring to detailed descriptions about
specific components.
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AHAI (or AHA)

Adaptive Hypermedia Architecture (also used as prefix for other terms)

AHAM

Adaptive Hypermedia Application Model

AlCC Aviation Industry CBT (Computer-Based Training) Committee
ALE Adaptive Learning Environment

AM Adaptation model

API Application Programming Interface

AS Authentication Service

AXIS Apache eXtensible Interaction System
CAM Conceptual Adaptation Model

CAS Central Authentication System

CMS Content Management System

CRT Concept Relationship Type

csv Comma Separated Values

DM Domain Model

DS Discovery Service

EB Event Bus

ES Event Service

GALE GRAPPLE Adaptive Learning Engine
GAT GRAPPLE Authoring Tool

GCC GRAPPLE Conversion Component
GDA GRAPPLE Device Adaptation

GDOM GALE Document Object Model

GEB GRAPPLE Event Bus

GID GRAPPLE IDentifier

GRAPPLE Generic Responsive Adaptive Personalized Learning Environment
GUMF GRAPPLE User Modelling Framework
GVIS GRAPPLE VISualization

IDP Identity Provider (Shibboleth)

IMS Instructional Management System

IMS CP IMS Content Packaging

IMS LD IMS Learning Design

IMS QTI IMS Question and Test Interoperability
IMS SS IMS Simple Sequencing

JMS Java Message Service

LAOS Layered WWW AH Authoring Model and their corresponding Algebraic Operators
LCMS Learning Content Management System
LDAP Lightweight Directory Access Protocol
LMS Learning Management System

PHP PHP Hypertext Preprocessor
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OWL Web Ontology Language

RDFS Resource Description Framework Schema
RP Relying Party

SAML Security Assertion Markup Language
SCORM Shareable Content Object Reference Model
SOAP Simple Object Access Protocol

SP Service Provider

SPIP Systeéme de Publication pour I'Internet Participatif
SSO Single Sign On

UM User Model

UMF User Model Framework

WAYF Where Are You From

WP Work Package

WSDD Web Service Deployment Descriptor
WSDL Web Services Description Language

VLE Virtual Learning Environment

VRE Virtual Research Environment

XML eXtensible Markup Language

1 Introduction

1.1 Task and Deliverable Description

T 7.4 Intermediate operational infrastructure imple  mentations : (GILABS, USI, UCL, UC,

IMC, ATOS, TUe, LUH, DFKI)
The implementation will be accomplished in different phases to support the delivery of two
intermediate prototype systems (before the final release). Each phase will include the
design/refinement and implementation of interfaces amongst components and their integration into a
coherent and consistent system. Incrementally improved releases of the GRAPPLE components and
services will be integrated in corresponding GRAPPLE prototypes and evaluated according to the
criteria and protocol defined in task 7.3 (from the technical perspective) and WP8 (from a wider and
more pedagogy-oriented perspective).

D7.4a Operational infrastructure - first prototype (GILABS, M12)
This will be the first prototype of the GRAPPLE system, where a subset of the identified
functionalities and features will be made available. Suitable accompanying documentation will be
produced.

D7.4b Operational infrastructure - second prototype (GILABS, M21)
Within the incremental development approach adopted in the project, this will be the second
prototype of the GRAPPLE system. With respect to the first version of the system, this will offer more
and better integrated functionalities. Also in this case suitable accompanying documentation will be
produced.

D7.5 Operational infrastructure - final release wit  h documentation (GILABS, M30)

This will be the final version, fully integrated and refined, of the full-featured GRAPPLE system with
accompanying documentation.

Operational infrastructure - final release with documentation Page 7 (57)



.‘-:‘-',?A“E‘-E‘.E -
UR)IPPLE

D7.4b - Operational infrastructure - final release with documentation (v 1.0)

2 GRAPPLE Final Operational Infrastructure

The GRAPPLE architecture is not changed since month 27 (April 2010), this is why the following schema is
the same as in D7.1c.

Ve
GRAPPLE Event Bus

GEBListener
* event GEBListener WS

= geblistener WS
(register, listMethods)

Shibboleth

IdP

T

Shibboleth ibboleth
SP SP —\\ / ~

SP

Event
Listener

Event
Listener

GALE - WP1

4 I
GCC-WPS GUME — GDA -
WP2 & WP6
AN

GVIS-WP4

AN AN Y,

Figure 1: GRAPPLE final architecture.

The communication between the various Grapple components is managed by the GEB (Grapple Event Bus)
connected with the Event Listeners of the various components.

The Shibboleth identity provider is necessary only for those components having a direct relation with the
LMS, in particular: GALE and GVIS.

3 Final integration of Adaptive Components

3.1 Authoring tools
The GRAPPLE Authoring Tool (GAT) is composed of three main elements: DM, CRT and CAM models,
each of them having its own user interface.

Their integration is implemented through a web service, GRAPPLEAuthoringWs, for storing and retrieving
the different models. This interface is described in the deliverable D7.1c.

GAT offers the end-user some integrated graphical tools, depicted in the following figures.
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| File Edit Tools Help

[ New | Open | Import | Export ]

_Domain Model: sun-exampledm ...

Welcome Domain Model: sun-example-dm
sun-example-dm Debug
Edit Node:Mars
Add Concept J l Add Relationship J
Mame Mars
S . Description blabla
. R R Solar System
Earth
comy Save
com| —
Properties
i ( |
8 . Add Property
® - -
Jupiter
Resources
http:/jen.wikipedi ki
a / Lt P f vJ
Url http://en.wikipedia.org.. View
P Ty L=
[ ] - Mars
Add Resource Edit Delete
Flanet L J
Star Relationships
is a - J New
Source Mars Change
Destination Planet Delete

Figure 2: The Domain Model user interface.

The latest version the DM (Domain Model) tool has been enhanced with some improvements, both from a
graphical point of view (zooming) and from a usability point of view (templates). The complete list of these
improvements has been described in deliverable D3.1c, and we report in Figure 3 the most significant

changes.
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0%g 2005
l Add Concept I l Add Relationship I Zoom TR I Template I

Concept_ 1
ey
is-camposad-by r Relate Concept

Conc L == -

Clone Concept
is-composad-by L
Concept_3

Debugger
Impostazioni. ..
Informazioni su Adobe Flash Player 10...

Figure 3: The latest changes to the Domain Model user interface.

The CRT tool has been integrated in the final framework and it is now available for the end user with a
graphical interface as depicted in Figure 4.
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i New | Open | Import | Export ‘

JCRLiprereqtestmh

Welcome Domain Model: sun-example-dm CRT: prereq-test-mh

CRT General Meta Info Code User Model Constraints

DM Relations Debug

Title:

Description:

Colour / Shape: diamond v -

Structure: |») Directed () Undirected

Type: Source Socker
Name:  beginner

Min Cardinality: | 1 v

Max Cardinality: he v

Type: Target Socket
MName:  advanced

Min Cardinality: 1 v

Max Cardinality: b ¥

Figure 4: the CRT user interface.

Finally the CAM tool has been integrated in the final framework and it is now available for the end user with a

graphical interface as depicted in Figure 5.
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File Edit Tools Help

| New [ Open | Import [ Export |

CAM: Salar SystemTest X

Welcome Domain Model: ple-di CRT: prereq h CAM: Solar SystemTest

cam Debug

Rules

'GRAPPLE Rules

start Solar System, Sun
4 Items: Star

Thu Jan 11870 12:00:00 AM 5
start Name: start_soceet

Items: Flanet Items: Earth
Name: beginner MName: advanced
prerecytest-mh

Planet

prereq-test-mh

Thu Jan 11970 12:00:00 AW

Items: Planet Items: Jupiter

Name: beginner Name: advanced

prereg-test-mh

Items:
Name: advanced

preregqtest-mh

Flanet

Items:

Name: beginner

Planet

preregqtest-mh

Items: Planet Items: Mars

Name: beginner Name: advanced

My Rules
Rules in Use

All Rule:
o CAM: Solar SystemTest

Figure 5: the CAM user interface.

3.2 Adaptive Engine

GALE communicates with the outside world in various ways. It acts as a regular web server accessible
through HTTP. Resources that need to be adapted are processed by Java servlets that take a particular
user-, adaptation- and domain-model into account. Internally the various components of GALE communicate
over an event bus. This internal bus can have various implementations. By default there is an
implementation that uses direct method calls and an implementation that uses SOAP over HTTP to
communicate.

To allow new domain and adaptation models (new applications or courses), GALE exposes a web service
that interprets CAM XML files (as described in D3.3). GALE can be queried for available courses through a
web service. These services are also made available when GALE is connected to a GRAPPLE Event Bus
(GEB). More information can be found in D7.1.

A new level of communication allows GALE's user model to be made public and makes external information
about the user available to GALE. This is achieved by communicating with GUMF over GEB.

Binding a user model variable in GALE to information in GUMF is done by setting the appropriate properties
of an attribute in GALE's DM/AM model. The binding can either specify retrieving information from GUMF
and storing it locally in GALE, or storing the value of a GALE user model variable as a GRAPPLE statement
in GUMF. The actual value of a variable in GALE corresponds to the level-part of a GRAPPLE statement.

The GALE properties involved are:

public, value can be 'true’, 'false' or a URI specifying the subject-part of a GRAPPLE statement.
Setting public to true or a URI binds the information in the corresponding user model variable to
GUMF. When public is set to true the subject-part of the GRAPPLE statement will be the GALE URI
used for the concept that the attribute is a part of.

publicPredicate, optional; value is a URI specifying the predicate-part of a GRAPPLE statement.
When this property is omitted the predicate will be the name of the attribute in GALE.

Operational infrastructure - final release with documentation Page 12 (57)



.‘-:‘-',?A“HE‘-E -
UK PPLLE

D7.4b - Operational infrastructure - final release with documentation (v 1.0)

authorative, value can be 'true' or 'false'. Indicates whether the variable as stored by GALE is
authorative. When authorative is set to true, GALE sends a new GRAPPLE statement to GUMF
every time the variable is updated. Otherwise, GALE queries GUMF for the last GRAPPLE
statement pertaining to the variable on a regular basis.

gumf.range, optional; value can specify the range of expected/allowed values of the variable (e.g. O-
100).

When using the GRAPPLE Authoring Tools (GAT), most of these properties can be accessed through the
CRT tool's GUI. They can all be set directly in the GALE code written in the CRT tool.

An attribute declared as public should also be declared 'internally persistent’, by setting the persistent
property to 'true' (even if GALE is not authorative). Failing to do so can result in undetermined behaviour.
The CAM to GALE compiler automatically sets this property for all public attributes.

3.3 User Modelling

The GRAPPLE User Modelling Framework GUMF is the component in which the adaptive engine GALE, as
well as the LMSs eLex, Clix, Claroline, Moodle and Sakai, store, share and retrieve data about its users. As
such, GUMF is not directly visible to learners - this process takes place in the background. However, using
the GVIS widget - which is integrated in the LMSs - learners can access their user data for further
information about their learning status (see section 3.4 and chapter 4).

Below we describe how course authors and administrators manage the User Modelling Framework.

Adaptive Milkyway course demo

G B8 O H D

Home Syllabus Dates  Paticipants Description

Welcome to the course "Adaptive Milkyway course demo™ Add to Bookmarks ] [__Print

News Course appointments

There are no messages at the maoment, Go to course appointments

Hathing is scheduled for you st this tirme.

Wisualisation

HNicele : Learner

meedge;

Open Dashboard

Participants online {1} Show all
@ Micole NicoleLsstNarne @

Figure 6: Course home page with a GVIS widget that displays data derived from GUMF.

Course authors will interact with GUMF through the GRAPPLE Authoring Tools (GAT, described in Section
3.1). Through the CRT tool's GUI the author can indicate whether a user model variable is public (which
means that it will be stored in GUMF) or private (which means that it will be stored locally). Further, the
author can indicate whether the user model variable should be ‘internally persistent', which means that if data
is stored locally and on GUMF, the values will be synchronized.

Further, authors can access and use user model data from other applications (provided that these
applications share this data - this should be configured by the system administrator). The available data is
listed and can be added with one click - see figure below.

Authors will also be able to create new user model variables by reusing other available data. For example,
quiz results from other applications can be integrated and converted to an appropriate scale (for example
from 1-100 to 1-6). Integration and conversion is achieved through GRAPPLE Derivation Rules (GDR). As

Operational infrastructure - final release with documentation Page 13 (57)
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defining these rules may become very complex, this will mainly be done by system administrators and
programmers; authors will be provided with easy-to-use templates in the GAT-GDR Editor.

CRT General Meta Info Code User Model Constraints DM Relations Debug

UM Variables: Values for the slected user model variable: | )
Knowledge
General: Mame: Knowledge
Sacket: l v
Storage Type: [v] public |#] internally persistent
Value: Type: ( integer v
l New Jl Remaove I
Range: 100
Default: ]

GUMF:

Location:  Web:

Course Name:

Resource Mame:

Resource |D:
i, B B AL

Figure 7: Access to GUMF variables in the GAT.

The only end-users that directly interact with GUMF are system administrators and programmers . The
main tasks that they carry out are explained below:

Registering and managing their applications within GUMF. For this, a basic Web interface is available. Each
application has a name, a description and a URL.

A.O0 GUMF - User Modeling 2.0 =

|_ o | |E| |i| |§| |§| | http://localhost:8080/umf/home Y = "@‘ GoogléQ )
Howdy Fabian! | | [

GUMF User Modeling 2.0 3)

[ 10 11 1

GUMF Home [manage your client applications]

Register a new Client Application

name: MyEar [ the name of your application ]
MyEar generates 3
description: * [ optional: a short description ]
I b
url: [ optional: the URL of your application ]
Gicictan
s reglster_. I
v
Dane HE=@ 4

Figure 8: Registering an application in GUMF.
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Configure the dataspaces. Each application has its own logical place in which the user model data is stored.
One can add plug-ins (such as a tag cloud aggregator) and GRAPPLE Derivation Rules.

S8 GUMF - User Modeling 2.0 - Dataspace —3

‘:“ . @ @ @ |§| || http://localhost: 8080 /umf/ds/13 tr v | (|G v Coogle Q)
Howdy Fabian! | home | logout ||
GUMF User Modeling 2.0 )

Dataspace Deta"S [details of the dataspace configuration]

id: 13
uri: o i
name: MyEar - Dataspace

Default dataspace of client
application MyEar

admin: Fabian

contributor:

description:

vEar [ applications allowed to write into the ]
plug=ins: no plug-ins plugged in yet [ plug-ins enrich the ce]
plug-in description: Aggregates tag clouds from
add different services (e.g. the user tag cloud from Flickr
plug-in: add GroupMe! and TagMe!) [url: hitp://taome.aroupme.ora
ta ds]

a stored in the

Subscriptions [client applications that subscribed to the this dataspace]

I - . % + v
Ahnit cotherrintinne: Cliant annlicatiane that cuherrihad ra tha daracnarca ara allruad ra

Done HEE@

Figure 9: Configuring dataspaces.

Writing GRAPPLE Derivation Rules, which are used for integrating and converting user model data. These
rules are defined in XML format, which may become complex, even for system administrators. As an

implementer-friendly alternative, the administrator can use a form template, in which he only needs to fill out
the relevant fields.

e [7) GUMF - User Modeling 2.0 w
€ 3 C  ff ¥ http://127.0.0.1:8080/umf/derivation-rule jsp?action=add&ds=2 v % o O-5-
[ Accuweather.con [ swRL [ ROF (3 ailing Ust [ TuDeift [ ) Translate to English (i Locaihost (3 Your Baby Can Read (3] Semantic Web

> [ Other Bookmarks

GUME Howdy Erwin! | | |
User Modeling 2.0 3)

[ 1l 11 ]
Derivation Rule icicue s new derivation rutel
Dataspace ID: 2

Friendly Mode ) (Expert Mode )

Rule Name et Wiki Page
Rule Description This rule retrieves Wikipedia page of subjects.
ge:subjiect gc:predicate gcobject gc:level
user Wttp:/ /apps 0rg/A2/suggestedwikiPage Tpage |
(Add New Premise )
Type | Dataspace Premise B Dataspace: | 1 - Application Al - Dataspace ]
ge:subject gepredicate geobject ge:level
Tuser http:/ apps.ora/Al hasknowledge http:/ /subject.org/Geography 05
Type: | Dataspace Premise 18] Dataspace: | 2 - Application A2 - Dataspace icurrent dataspace) 18]
ge-subject gcpredicate gcobject gcilevel
Tuser nitp://apps.org/AZ isLearning Tsubject
Type: | External Source Premise 18] External Data Source: | Dataspace Application A2 SPAQRL Endpoint 18]

|2subject <http://sakai.org/isRelatedTo> ?geonameConcept

Figure 10: Writing GRAPPLE Derivation Rules.
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Subscribing to other dataspaces, in order to reuse user model information from other applications and/or
courses. This is achieved by writing a request to the person in charge of the other application, who can

accept or deny the request.

Figure 11: Subscribing to other dataspaces.

The Web interface can also be used for inspecting what is currently stored in the dataspace (by performing
REST-like queries) or for looking for specific information (via a SPARQL query).

0.6 GUMEF - User Modeling 2.0 - Dataspace =
‘ A | |E| |:| |E| |§| | http://localhost: 8080 /umf/ds/13 Y = E;] ¥ Google Q)
dmi atas vhy your application
message: diiad
'/_ send _\'

Requests to accept/deny:

Curr ré aré no réquests

Content Overview [what is currently stored in the dataspace] |

The top properties (values of gec:predicate) that occur in the dataspace ordered by their occurrence frequency:
Perform SPARQL query

Construct ) Enter a query {Select or Canstruct query). Note that at

i {75 <http://www.grapple-project.org/grapple-core/predicate> |ihe moment, only the data repository is queried (not the

';ISI}ZRE plug-ins). Example query:

{?s <http:/ www.grapple-project.org/grapple-core/predicate>

p} ® Select ?p WHERE {?s <http://www.grapple-project.org

Jgrappla-core/pradicate> 27p}
® Construct {?s <http://www.grapple-project.org

/grapple-core/predicate> Ip} WHERE {7s
<http://www.grappla-project.org/grappla-
core/predicate> ?p}

(“send ) c

. v
Done HdEE@®

Figure 12: Writing a query for GUMF.
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In order to use GUMF in LMSs or the adaptive engine — to store and/or query for user model data —, a

programmer needs to either use the GUMF Java API or to access GUMF via the GRAPPLE Event Bus. As

this is rather technical, we will not describe this in full detail in this deliverable.

As system administrators and programmers typically rely on online Help functionality for specific issues, the
GUMF Web Interface has an extensive help section , with comprehensive overviews, detailed information,
screen-shots and technical details. Implementers are provided access to the JavaDoc. In order to get
started, there are several video tutorials.

Figure 13: Table of Contents of the GUMF Help Pages.

3.4 Visualization

The GVIS module is the facilities in the GRAPPLE framework for offering visualization about the learner’'s
profile. It works as an additional service for inclusion in the LMS, using the connection to it in order to collect
the environmental information and all the data useful for creating the correct context. All the data about
learners’ situation is collected through the GUMF service. For these reasons, the integration in a LMS is
quite easy and requires only the creation of a container (most parts of the LMS directly involved in
GRAPPLE use an iframe filled with the URL of the service, such as
http://name.domain.ext/GVISpath/?LCID=<Icid>&GID=<gid>&CID=<cid> ).

The user logged in is already included in the environment session, using the Shibboleth session data.
The parameters allow the service to build the correct context, in term of actual course in the LMS, they are:

LCID means Local Course Identifier, it represents the internal identifier of the course in the LMS and
it is mandatory

GID is the GRAPPLE Identifier, the unique code used to retrieve the didactical model behind the
current course

CID is the Course Identifier, the character sequence used to present the contents by the central
adaptive engine (GALE)

The second and third parameters are not mandatory if GVIS is working with a traditional, non-adaptive
course.
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4 Final integration of LMS

This chapter describes the final version of the LMS adaption to the GRAPPLE framework.

Some parts have already been described in D7.1c, but here are extended and finalized, with possible small
repetitions.

4.1 elex

At the elLex login page, the user is going to find a screenshot presenting two possibilities: an eLex access
and a GRAPPLE access.

Figure 14: The eLex login page.

The GRAPPLE access allows a Single Sign On to the Shibboleth GRAPPLE federation.
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Figure 15: The Shibboleth Single Sign On for eLex.

The user Carl accesses to the eLex administrator page

Figure 16: The eLex administrator page.

Under Digital Repository, Carl adds a test/Quiz about the solar system.

The quiz “Sun” is created using the authoring tool “Exact Packager” and saved as a SCORM package.
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Figure 17: The authoring tool eXact Packager.

Exact packager is a rich-client software, available also via web as “Exact Web Editor”.

The quiz “Sun” is a SCORM package and should be loaded into the eLex Digital Repository, through the
Publish command.

Figure 18: The eLex publish command.
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If the Publish was successful, Carl can manage this resource assigning the privacy features and the
workflow.

Figure 19: The eLex resource management page.

Carl changes the Sharing from Private to Public by Submit command.

Figure 20: the eLex sharing management page.
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Carl assigns a Workflow selecting an existing project or creating a new one.

Carl goes to “Release” the workflow, in order to allow Paul to assign the resource to a course.

Figure 21: The eLex workflow management page.

Under Courses management Carl creates a new course.

Under New course Carl creates a course called “Sun.QuizScore” with a type DR Material (Digital
Repository).

Figure 22: The eLex course properties page.
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Under [Change], Carl makes Paul owner of the course.

Figure 23: The eLex ownership management page.

The Save command makes Paul owner of the course.

At this point, Carl has finished with the Quiz preparation and can go on with the creation of the adaptive
course “Solar System”.

Under Courses management Carl creates a new course.

Under New course Carl create a course with a type URL.
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Figure 24: The adaptive course in eLex.

As before, Carl makes Paul owner of the course.

Under System configuration, Carl finds a GRAPPLE setup section;
Connect to GRAPPLE

Events selection

Figure 25: The eLex system configuration.

Operational infrastructure - final release with documentation Page 24 (57)



.‘-:‘-',?A“HE‘-E -
UK PPLLE

D7.4b - Operational infrastructure - final release with documentation (v 1.0)

Connect to GRAPPLE allows configuring the connection to the GRAPPLE framework.

Figure 26: The eLex GRAPPLE configuration.

The eventListenerID field contains the eLex Event Listener address. The method field contains the nhame of
the method to listen. The description field contains the description of the method to listen. The command
Save stores the field data to the GEB Listener Service. The command Reset deletes the field data. The
command Cancel comes back to the System configuration section.

Events selection allows configuring the group event to the GRAPPLE framework.
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Figure 27: The eLex Group events selection.

Selecting the Course Access check box will ensure that the Course Access Variables sent to the Event GEB
Listener Service may be set to public (by Paul), otherwise they are kept private.

Selecting the Test/Quiz check box will ensure that the Test/Quiz Variables sent to the Event GEB Listener
Service may be set to public (by Paul), otherwise they are kept private.

Selecting the Registration check box will ensure that the Registration Variables sent to the Event GEB
Listener Service may be set to public (by Paul), otherwise they are kept private.

Selecting the Learning Activity Access check box will ensure that the Course Access Variables sent to the
Event GEB Listener Service may be set to public (by Paul), otherwise they are kept private.

The command Save stores the state of the group event. The command Reset does nothing. The command
Cancel comes back to the System configuration section.

Now Carl may logout and let us consider the user Paul accessing to Lex as a tutor.

Under System configuration, Paul finds a GRAPPLE setup section;

Events selection
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Figure 28: The eLex GRAPPLE setup.

System configuration/Events selection allows configuring the group event variables to the GRAPPLE
framework.

Figure 29: The eLex events selection.

If Carl has qualified a group event, the variables of that group event are qualified, otherwise disabled.
The Course Access Variables are:
Creation date
Topic
The Test/Quiz Variables are:
Attempt
Topic
The Registration Variables are:
Gender
Date of birth
Street
Town
Postal code
Region
Country
The Learning Activity Access Variables are:
Creation date

Topic
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Under Course management, Paul selects the sun.QuizScore course and wants to link this course (the quiz)
with the resource “sun” from the Digital Repository. Under Course management/Edit contents, Paul can

search materials through [Search].

Figure 30: Linking a course to a resource.

Now Paul wants to enrol his students to the quiz: under Course management/Enrolment/Enrol learners

Paul searches for the learners, by clicking Search he selects them, and clicks Enrol.

Figure 31: The eLex course enrolment.
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Now Paul wants to connect the “Solar System” course with the GRAPPLE “Milky Way” application and the
“Sun” quiz.

Paul selects the Solar System course and, under Course management/Edit contents, he can search the
courses available on GRAPPLE obtaining the list of GALE courses, among which the Milky Way application.

Figure 32: The eLex adaptive course linking.

Then Paul edits the course contents and makes the course a “Structured Course”, containing 2 items:

The Quiz (that is a DR material)
The GALE application (that is an URL course)
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Figure 33: The eLex content editing.

Finally, Paul enrols the learners, among which is Nicole.

Now let us consider the perspective of the learner,

The user Nicole accesses the eLex Learner page and under My courses she finds the courses she is
enrolled on.

Figure 34: The eLex learning material.

The new icon shows that the course is new.

Nicole accesses the Solar System course; the section Visualization displays Nicole’s knowledge.
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Figure 35: The eLex learners view.

Nicole clicks [Launch] to start the test/quiz “Sun” about the solar system, the FINISH button sends the result
to eLex and GRAPPLE.

Figure 36: The eLex quiz.
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Nicole comes back to the Solar System course; the course displays the First Access, the Last Access, the
Time Spent, the Score, and the Visualization section updated.

Figure 37: The eLex visualization of learner’s knowledge.

Nicole accesses the URL course, i.e. the GALE Milky Way adaptive course; the section Visualization
displays Nicole's knowledge. Nicole clicks [Launch] for the adaptive course and a new window opens the

URL.
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Figure 38: The adaptive course player.

Nicole comes back to the Solar System course; the course displays the Visualization section updated.
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Figure 39: The eLex visualization of learner’s improvement.

4.2 CLIX

In order to provide an overview of how CLIX has been integrated in GRAPPLE this section focuses on how
the LMS-requirements emerging from Scenario 1 and Scenario 2 as presented in D7.1b have been realized
in the GRAPPLE-CLIX prototype.

4.2.1.1 Shibboleth as single sign-on

For integration in the GRAPPLE framework, CLIX has been connected to the GRAPPLE Shibboleth identity
provider. Hence, as soon as the user wants to access the LMS he is presented with a CLIX login screen (cf.
Figure 40).

Figure 40: GRAPPLE CLIX Shibboleth Login

The user clicks on the Login panel and he is presented with a popup window where he is able to choose the
connection to the GRAPPLE Shibboleth identity provider GRAPPLE-IDP. Now he is being redirected to the
authentication screen of the GRAPPLE identity provider as indicated in Figure 15. Let's assume the CLIX
administrator “Carl” has logged in. After Carl has been successfully authenticated he is being redirected to
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the CLIX system and finds himself in front of a screen as depicted in Figure 41.

]

Figure 41: Carl's CLIX homepage with new GRAPPLE Menu

There, Carl find's a new menu item called “GRAPPLE Settings” (cf. Figure 42). By clicking on this menu item
Carl can access all GRAPPLE related Settings.

Figure 42: Menu Item GRAPPLE Settings

The submenu contains the following options depicted in Figure 43.

Figure 43: GRAPPLE Settings submenu

Operational infrastructure - final release with documentation Page 35 (57)



GROPPLE
D7.4b - Operational infrastructure - final release with documentation (v 1.0)

4.2.1.2 Adaptive Courses
The menu item “Adaptive courses” (cf. Figure 44) offers Carl the possibility to search for available adaptive
courses on the configured GALE instance:

Figure 44: List of adaptive courses available via CLIX

4.2.1.3 GRAPPLE Event Sharing

The menu item “GRAPPLE Event Sharing” (cf. Figure 45) allows Carl to determine what user events shall be
sent to the GRAPPLE Event Bus (GEB).

Figure 45: GRAPPLE Event Sharing
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4.2.1.4 GRAPPLE Variable Sharing

Regarding the user events sent to the GRAPPLE Event Bus, Carl has not only the possibility to select which
events shall be shared (cf. GRAPPLE Event Sharing) but also to select what information, i.e. what variables

shall be sent to the GEB per event (cf. Figure 46).

Figure 46: GRAPPLE Variable Sharing

Thus Figure 47 shows that Carl can for example define what information shall be sent to the GEB for the
event “CourseAccess”

Figure 47: Information related to CourseAccess event

Operational infrastructure - final release with documentation Page 37 (57)



GROPPLE
D7.4b - Operational infrastructure - final release with documentation (v 1.0)

4.2.1.5 |Integrating Access to the GRAPPLE Authoring Toolset (GAT)

In order to present the GRAPPLE user with an integrated solution the “GRAPPLE settings” section also
contains a menu item “GRAPPLE Authoring Toolset” (cf. Figure 48) where the user can directly invoke the

GRAPPLE Authoring Toolset (GAT)

Figure 48: GRAPPLE Authoring Toolset

Finally, Carl can decide which of these navigation points is made available to the teacher Paul. As an
example he may restrict Paul's access only to the “Tests/Quizzes” event and the GRAPPLE Authoring

Toolset as shown in Figure 49.

Figure 49: Restricted GRAPPLE Settings Menu
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If Paul now wants to create a course using adaptive material in CLIX he uses the “Course Manager” menu
(cf. Figure 50) item in the “Content management” section to “create” a new course.

Figure 50: CLIX Course Manager

He decides to create a new “online” course and chooses the “Online course template” from the popup
window that has just appeared on his screen (cf. Figure 51).

Figure 51: Choosing a course template

In addition to course-related information such as a course description and start and end date (cf. Figure 52)
he can also add adaptive course-material via the “Contents” tab.
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Figure 52: Course description (small extract)
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Choosing add on the “Contents” tab (cf. Figure 53) he is now able to select an adaptive course from the list
of available courses presented on a new popup depicted in Figure 54.

Figure 53: Course Manager - Add Content

Figure 54: List of adaptive content
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After he has also added some quizzes to his course, the content section of his course looks like the course

contents presented in Figure 55.

Figure 55: Course content adaptive course

Moreover, Paul also has the possibility to specify a learning path, called “Learning logic” for the course
stating that the student has to take the “SolarSysteminterest” test before the quiz about the sun
(“sun.quizscore”) and that the student has to complete the quiz about the sun before he is able to access the
adaptive course material regarding the “Milkyway” course. These settings can be done on the “Learning
logic”-tab of the course manager.

Figure 56: Define Learning Logic
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In addition to the desired learning path in the course, Paul can finally decide on the “Description”-tab of the
course manager (cf. Figure 57) whether the GVIS component shall be enabled for the course or not.

Figure 57: Description Tab and GVIS-Settings

Operational infrastructure - final release with documentation Page 43 (57)



.‘-:‘-',?A“HE‘-E -
UK PPLLE

D7.4b - Operational infrastructure - final release with documentation (v 1.0)

Finally, Paul can use the “Participants”-Button in the course-manager (cf. Figure 50) to enrol students to the
course that he has just created. Then he checks the resulting participant list as displayed in Figure 58.

Figure 58: Course participant list

When Nicole now logs into the system she is presented with her own “homepage” as shown in Figure 59
where she can see a list of courses she is enrolled in (“My courses”). Following the link to the “Adaptive
course demo”, Nicole is presented with the course homepage as shown in Figure 60.

Figure 59: Home Screen Nicole
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Figure 60: Course home page with GVIS widget

Nicole can also see the GVIS widget and access further information about her learning status if she wants to.
Clicking on the “Syllabus” button Nicole can start the course and follow the course material (cf. Figure 61)
that Paul has just defined.

Figure 61: Course syllabus

4.3 Claroline

The integration of GRAPPLE in Claroline requires the installation of two specific modules :

the GRAPPLE main application that allows creating and managing a lesson

the GRAPPLE applet module needed to collect and send data to the GEB
When these 2 modules are installed, the administrator needs to setup different options like the address of
the GRAPPLE Web services, the privacy settings for the data sent to GEB etc.
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Figure 62: Claroline web services settings

Figure 63: Claroline Quiz privacy settings

When the two modules are installed and configured, the teacher can add a GRAPPLE course by creating a
learning path in a Claroline course space. The Learning Path tool in Claroline allows the teacher to link
resources ( Claroline documents and exercises, GRAPPLE course, etc.) and define the path to navigate
between them by branching conditions or prerequisites.

To add a GRAPPLE course as a resource in a learning path, the teacher has to click on “Import a GRAPPLE
course” to get a list of available GRAPPLE courses, choose the course he wants to add in this list and click
on the import button.
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Figure 64: Claroline course importing

Figure 65: Claroline learning path table

When the Learning Path is played, the user will have to click on the “Programming” resource and enter his
login and password.

Figure 66: Claroline Shibboleth SSO
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When the authentication is done, the user is redirected to the correct resource.

Figure 67: Claroline adaptive course playing

Other data like course access, user login ... are sent in a transparent way when the user does specific
actions.

4.4 Moodle

The integration of Moodle in GRAPPLE is based on four main steps:
1. Configuring the internal Shibboleth based authentication service to use the IdP of the federation

2. Installing some blocks for sending data to the GUMF facility (gexporter) and for retrieving adaptive
courses from GALE

3. Installing the code for the resource type to present GALE resources.
4. Install a block for the integration of the GVIS functionality (GVIS)

All the code will be located in the GRAPPLE SVN server. The installation of the blocks proceeds with the
normal step:

copying the code to the moodle/blocks directory,
logging in the platform

clicking to the ‘Notification’ link, in order to setup all the database tables and creating the structure
for their use.

The extension for the new kind of resource (GRAPPLE) should be copied in the directory
moodle/mod/resource/type.
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4.4.1 Teacher/Administrator view
The first step for accessing the Moodle platform is to login through the Shibboleth facility in the federation.

Figure 68: Moodle login page

For inserting a new GRAPPLE resource, the teacher should use the normal way: adding a resource,
choosing the GRAPPLE type.

Figure 69: Moodle link to GRAPPLE

The next step is to select the course from the available ones:
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Figure 70: Moodle selection of adaptive courses

This will add a new resource in the course, which is a link to an adaptive course, provided via the GALE
facility.

The next step is to instantiate a block of the type ‘gexporter’, in order to allow the communication of data
collected inside the platform to the User modelling function GUMF through the event bus GEB. The
administrator should decide which type of data should be exported, as shown in Figure 71.
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Figure 71: Moodle configuration page

After that, the learner should activate the exporting of every single resource

Figure 72: Moodle resource exporting
In the normal interface, the teacher could verify the last exported set of data.
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Figure 73: Moodle exporting report

4.4.2 Learner view

For the learner experience, after a successful login with shibboleth, the user can access the resources
available and use both adaptive and traditional ones.

Figure 74: Playing an adaptive course from Moodle

At the end, the learner is able to explore the personal knowledge level achieved, the class mean level and
the expected one inside the current course through the GVIS facility integrated in the Moodle interface, as
shown in Figure 75.
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Figure 75: Moodle visualization of learner’s progress

45 Sakai

The way GRAPPLE has been integrated with Sakai is via a tool. This document will attempt to give a
complete overview of what is possible with GRAPPLE in Sakai. There will be 2 perspectives, the student and
the administrator. These will be interleaved in screen-shots. User screen-shots will have a green border and
administrator ones will have a blue border.

Figure 76 shows the landing screen for a user who is not logged in. Notice the “Shibboleth login” link. When
a user clicks it he or she will be redirected to the GRAPPLE IdP and can use his or her GRAPPLE user ID to
log in.
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Figure 76: Sakai welcome page
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After the user has logged in he will be returned to the following screen:

Figure 77: Sakai GRAPPLE integration.

As you can see this user has not been assigned any GRAPPLE Courses.

This has to be done by an administrator. The following
screenshot is how the GRAPPLE tool might look for an
administrator.

The administrator has a couple of more options. First of
all, all the GALE courses are listed here. The little
information icon next to it will display the GVIS tool.

The admin also has the option to refresh the list of GALE
courses. By default the list will be fetched every 2 hours.

The “Group events selection” link will take the admin to a
form where he or she can select which events should be
published to the GEB.

“Listener active” states that our listener is registered with
the GEB and we are able to receive and send events.

“Assign a user to a course” allows the admin to assign
Sakai users to GALE courses. That is what we will be
doing in the next series of screenshots.

We type in the name of the user and click
“continue”.
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If the system could find a user, the admin will be

presented with the screen on the left. He or she has the
option to select the GALE courses for which he wants to
enrol the student(s).

When the admin clicks continue the data will be stored in
the database and an “enrolment” event will be emitted to
the GEB.

When this is all completed successfully the screen on
the right will be shown.

If the user now refreshes his page/tool he will see the 2 GALE courses in his list.

Figure 78: Sakai GRAPPLE courses

The following is a screen where the admin can select the events that should be pushed to the GEB.

Figure 79: Sakai Groups events selection
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5 Conclusions

The final operational infrastructure here described constitutes the documentation of the work carried out
during the third year of the GRAPPLE project.

The overall system is now mature and the architecture has been demonstrated to be stable and reliable.

The evaluation carried out both in academic and industrial sites demonstrated that the infrastructure can be
considered strong enough to accommodate future new LMSs into this framework.
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