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Abstract. The Logical Framework Approach (LFA) is the most popular
methodology used by the international development and donor agencies to
design and execute their projects where the collaboration must be the central
point to achieve results. The component CLF (Collaborative Logical
Framework) developed for OpenACS/dotLRN framework offers a CSCL
(Computer Supported Collaborative Learning) environment where the students
learn this methodology by answering questions representing the LFA phases.
The best contribution of this component is to offer an adaptive context where
the tutors can monitor the learner’s actions and the students receive suggestions
to modify their behaviour to better participation in a course implementing the
collaborative extension of LFA. This paper describes the concepts used to
develop the CLF package and the architecture implemented to perform this
task.

Keywords: Logical Framework Approach, e-learning, Collaboration, Machine
Learning, Adaptation, dotLRN, OpenACS

1 Introduction

The development of a collaborative e-learning task in a iLMS (intelligent Learning
Management System) environment does not only mean to offer different tools as
chats, emails, forums or file storage areas to the users to carry out the communication.
These context must help the tutors and students in their task by providing adapted
suggestions to the learners’ participation.

The aDeNu' (Adaptive Dynamic online Educational systems based oN User
modeling) in the Artificial Intelligence Department at UNED? (Spanish National
University for Distance Education) is developing several projects supporting adaptive
interfaces via Internet. This research and development group considered a great
opportunity to use the Logical Framework Approach as the base to model a
collaborative task in a web-based learning environment since provides a well-know

! aDeNu: https://adenu.ia.uned.es
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methodology and trains the students in practising a discussion method and promoting
the collaboration and team player attitude.

The development of this environment is the subject of the Final Studies Project of a
Computer Science student at UNED, and this paper describes the main goals achieved
and the architecture used to implement it. There was a previous presentation of this
component before starting the development at OpenACS® and .LRN Spring
Conference took place in Vienna, April 2007 [1].

The LFA was the topic of others aDeNu’s projects: one performed on top of
ArsDigita [2] Educational System and lately other on top of dotLRN* in a Final
Studies Project [3] led by aDeNu members. The present project has some innovations:
it implements the collaborative extension of LFA proposed by aDeNu, provides a
richer user model enhancing the students monitoring and includes and adaptive
module to improve the effectiveness of collaboration.

This paper describes the CLF package in progress in these days. The document
starts giving a brief description of LFA methodology and the collaborative extension
of LFA. Next, there is a chapter about the architecture used to develop and implement
this component. Finally, the document ends describing the objectives achieved.

2  Course Content

2.1 Logical Framework Approach

The Logical Framework Approach (LFA) is a popular methodology for planning
projects used by the International Development Agencies and Donor Organizations.
The success of LFA methodology lies in its goal (objectives oriented project planning
using discussion techniques, promoting the participation and enhancing decision
making) and its implementation (sequential method among topics previously defined
where every step uses the agreements reached in the earlier action).

The implementation of this approach starts with four identification phases to
analyse the issue of the project, and ends with a planning stage where the participants
define the agreements, strategies, periods, resources and costs in a document called
Project Planning Matrix. The phases are the following:

Stakeholder Analysis: People and organizations identification

Problem Analysis: Problems and cause-effect relationship detection
Objectives Analysis: List of solutions for the problems

Alternative Analysis. Research of Alternatives

Project Planning Matrix: Document used to monitor the project execution.

* OpenACS: http://openacs.org
* dotLRN: http:/dotlrn.org




2.2 Collaborative Extension of LFA

In the past, the experiences implementing LFA courses were successful since they
helped students to learn the methodology, but actually, they failed in participation,
discussing and consensus solutions accomplishment, since the learners just worked, as
they were alone. Because of this, aDeNu group defined the collaborative extension of
LFA [4], [5] with the purpose of reaching the real collaboration. Next, there is a
description of the basic ideas of this extension.

There is a previous phase in the course to train the students in the collaborative
task. Using the interactions and the learners’ behaviour in this phase the system
arranges them in small work groups to answer the LFA phases sequentially. The
innovation is that they have to work in three ways in all the phases: individually,
collaboratively and in agreement.

¢ Individual Stage: The students work alone without external help to answer
the question of the LFA phase.

e  Collaborative Stage: The student publishes the answer and the system
creates a new thread in the associated group forum including the solution.
His work-mates can access to the answer when they publish theirs. All the
learners work in collaboration by reading and rating the answers, entering in
the forums, posting messages or creating new versions of their own work.

e Agreement Stage: According to the behaviour, the system chooses one of
the students as moderator. This user has to create an agreement solution
using the best-rated answers published in the previous stage. To achieve the
consensus the rest of students work in collaboration (rating and commenting
the proposed answer) and the moderator can create new versions.

All the phases in the course repeat the three stage of the collaborative extension.

2 Collaborative Logical Framework Component (CLF)

CLF is the name of the component in charge of putting in practice the collaborative
extension of LFA. The platform used for the development is OpenACS/dotLRN.
From the architectural point of view, CLF consists of three segments: Interaction
Module (IM), Learning Module (LM) and Adaptive Module (AM). The first
implements the collaborative context; the second defines the user model, monitors the
student’s interactions and classifies their profiles using machine-learning techniques;
and the third generates recommendations to help the students in their tasks.

2.1 Interaction Module
The goal of this module is to allow the students to take part in the program defined in

the course. The IM uses specific concepts to execute the collaborative function:
phases, tasks, stage of the phases and answer workflow.



Phases and Tasks

The component structures the course initially in the standard LFA phases. Each phase
includes several sequential tasks containing the tutor’s questions. For instance, the
following tasks makes up the Analysis of Alternatives phase: Criteria identification,
alternatives selection, coefficients definition and quantitative-qualitative analysis.

One of the main CLF features is the flexibility. The administration site allows the
tutors to modify the content of the course, adding new tasks or phases to LFA or
creating courses without relation with this methodology.

Phases Evolution

The phases pass throughout four states related to what the users can do in the course.

Inactive: The students cannot enter in the phase
Active: At first the students can work individually, creating their answers,
and next in collaboration way (rating, posting messages and creating
versions) with other members in the same group

e Agreement: The moderator has to reach an agreement with his work mates.

e  (Closed: The working period ended. The students can see all the answers, the
tutor’s solution, but they cannot rate, comment or create new versions.

Inactive Active Agreement Closed
Fig. 1 Phases Transition

The system performs the transition automatically using configurable periods and in
addition, it allows the tutors execute manually this action when they consider
necessary.

Answers Workflow

The actions the students can do depends on the way they work (individually,
collaboratively or in agreement) and the stage of the phase (inactive, active,
agreement or closed). The sequence of states for the answers in the CLF course is:

e Created: The phase is in active state and the student works individually. The
learner can modify, delete, view or publish the answer.

®  Published: The phase is active and the student works in collaborative way.
Publishing means to create a new thread in the forum with the content of the
answer. In this state, any member of the group can access to the answer if he
published his solution, but they cannot make comments.



®  Rated: The phase is active and the student works in collaborative way. At
least one of the workmates rated the answer and he has the possibility to
send comments to the associated thread.

e C(Closed: The phase is closed and the students ended his work. The learners
can visit the answers, but they cannot rate or comment them.
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Fig. 2 Answer Workflow

Meanwhile the answer is published or rated the owner can create a new version.
When the owner publishes the version, then the process is the same than for the initial
solution: there is a new thread in the forum with this solution and the students must
rate the new answer before posting new messages in the forum. At the end of the
active stage, all the students’ answers change to closed state.

The consensus answer is a special case. The moderator only can create this solution
when the phase is in the agreement stage. He works individually creating and
publishing the group answer and his colleagues work in collaborative way rating and
sending new messages. At the end of the agreement stage, the consensus answers
changes to closed state.

To implement these concepts, it was necessary to provide the IM with internal
structure of tables to store the phases, tasks, answers and revisions data. On the other
hand, this module as well take advantage of existing dotLRN packages as ratings,
forums, content revisions, workflows, cronjobs and surveys to carry out the
collaborative functionality.

2.2 Learning Module
The LM has the purpose to determine the students’ habits. A very important element

in this module is the user model, containing data related to the learners’ interactions.
The information provided about the way the students act can help to predict their



behaviour and to elaborate recommendations to guide them in their job. The LM also
provides elements to monitor the evolution of the students’ work.
The component considers two kinds of data to create the user model:

®  Active Data: Information directly coming from the IM: answers publication,
versions creation, ratings or participation in the forums. There are previous
papers analysing the active data to include in the model [6], [7].

®  Passive Data: Information inferred from the user’s action in the web
environment. For instance, the time used to answer a question, what the user
did before creating a new version or the times a student visited a specific
answer. There is also a survey of this topic in a precedent article [7].

Regardless of the origin, the user model arranges the information in three big blocks
bound with the main actions the learner can carry out in IM: Answers and Versions
Data, Forums Data and Ratings Data.

OpenACS/dotLRN collects directly the active data in specific CLF tables and in
the dotLRN packages tables (forums, ratings, content revisions and workflow).
Therefore, the user model is gathering this information directly from there.

To obtain passive data the systems uses web data mining techniques. The tool
employed to perform this task is a tracking and auditing component called TAM
(Tracking Aolserver Management) [8] designed by aDeNu group. It registers data
associated to the user actions and to the system, in log files that fed the user model.

An additional objective in the LM is to define the learners’ profile to know how
they work. There are several indicators to identify the profiles, consisting of a set of
data taken from user model. Depending on the origin of the data the indicators can be
actives (Participative, Insightful, Useful, No-collaborative, With-initiative and
Communicative) [6] or passives (Thinker-out, Unsecure, Gossip, Inspirable,
Inspirator, Thorough) [7]. Identifying the profile of a student means to know the best
suitable indicators for him.

The LM works with machine-learning algorithms for classification to identify the
indicators for each student. The chosen software to do this task is Weka’, open source
software for web data mining. The way of processing to calculate the profiles is the
next: create the Weka models using many samples taken from previous courses and
afterwards fed the Weka with the user model attributes to get the classification result.

It is important to notice that Weka models are helpful for LM since they offer
information to determine the user profiles and on the contrary, the LM is useful for
Weka since its models learn from IM data for future courses.

2.3 Adaptive Module

This module provides the adaptive quality. The goal of adaptation is to allow the
system to proceed in different ways depending on the students’ behaviour. The AM
deal with the user model and the user’s profiles to generate specific recommendations
for the students with the purpose to change their behaviour when they are not working

> WEKA: http://www.cs.waikato.ac.nz/ml/weka/



collaboratively. To put in practice the adaptation in the course, the component is
going to include a new package: the recommending service [9] created also by aDeNu
group.

The process to provide adaptive information to the students is the following: first,
the component executes a scheduled process periodically to build the user model
collecting data from the database and log files coming from TAM, next Weka models
determines the user’s profile and finally the recommending package offers adaptive
suggestions. For instance, the recommendations given to the students could be the
following:

Suggest the communication with a particular learner
Tell learners to rate other learners’ responses

Tell learners to comment other learners’ threads
Tell a learner to read a specific answer

Modify the way to collaborate

Suggest the use of a specific tool

3 Results and Conclusions

CLF was born with the objective of carrying out the collaborative extension of LFA
using the aDeNu experience in developing previous courses. The current component
achieves this goal and presents several details making this package suitable to execute
any kind of collaborative e-learning program by providing

An environment to manage collaborative LFA courses

A context to implement any kind of collaborative exercise
Flexibility to add new tasks or phases to the course
Possibility to associate any survey or discussion to the tasks
A scenery to work in group and generate consensus answers
A tool to create work groups using the user’s profiles
Moderator identification form the user model

Chance for tutor’s advices assignment to the tasks

User’s activity monitoring

Adaptive Recommendation Generation
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Fig. 3 Collaborative task on CLF



The status of the CLF project is the following: the Interaction Module is finished,
providing an e-learning course and implementing the collaborative extension of LFA;
the Learning and Adaptive Module are in progress these days. The user model
includes the collection of the active data taken from the dotLRN database, but other
functionalities as passive data (TAM integration), profiles classification in charge of
WEKA software and recommending system utilities are still in progress.

Before considering the component done, the CLF will pass a validation planning.
This proposal will consist in using the component in a pilot course (“How to teach
through Internet -UNED”) with the objective to ensure the component validation and
evaluate the learner’s behaviour at the CLF course, testing the effectiveness of
collaboration, the weight of the learnt indicators in the user model and the grade of
the learner’s participation.
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Abstract.
How to re-instantiate courses from our own or a different .LRN

Universities with a big number of courses and/or students often have to deal
with huge data models which in a toolkit like .LRIN grow bigger and bigger as time
passes because the toolkit itself almost doesn’t delete anything (courses are

archived, forums are disabled,...).

Another needed functionality is to be able to reset the contents of a course to
re-use them in the upcoming year. .LRN has a way to do it (the clone method) but it

still leaves you with problem number 1 (huge data models).


http://innova.uned.es/

Keywords: OpenACS, .LRN, dotLRN, import, export

1.Introduction

Historical perspective

Universities with a big number of courses and/or students often have to deal with
huge data models which in a toolkit like .LRN grow bigger and bigger as time passes
because the toolkit itself almost doesn’t delete anything (courses are archived, forums are

disabled,...).

Another needed functionality is to be able to reset the contents of a course to re-use
them in the upcoming year. .LRN has a way to do it (the clone method) but it still leaves you

with problem number 1 (huge data models).

Main goals

Group manager surges as a way to enhance the clone functionality creating an
easier and more complete UI to clone packages between groups and adding two new ways of

sharing it: Export and import.

Export and import are just a group of procedures and UI to let the administrator to
export or import user-free data between a group and an external XML file. With this we can

accomplish a couple of goals:

1. A site-wide administrator can just import the basic course tools to an out-of-

the-box .LRN so we can start anew every year.

2. A group administrator can export (or clone) some evaluations, files and

static portlets to use it on another group or even in his personal .LRN



2. Current Development
Group-manager has export and import capabilities for the following packages:
® faq
® file-storage
® forums
@ assessment
® evaluation
® survey
@ static-portlet
@ portal structure

The exported data is non-user dependent except for file-storage files which will

search first for the original author when importing.

We decided against exporting calendar events, news and blog entries because they

are both user and time dependent

3.Future Development

Several things should be added to group-manager:

® Extending this package with University of Valencia’s data manager (a tool
to copy data, not just user-free) it could become the definitive importing/exporting

tool.

® Make it work with all dotlrn-all and dotlrn-extras packages
® Standards compliance when possible (example: IMS QTI)
® Make it version aware (Adapt to data-model or API changes)

® add it as a service contract



® Extend/Fix current clone procedures
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Abstract. Después de muchos afios utilizando los potentes foros multi-
hilo de OpenACS, no se han producido mejoras importantes, mientras
han aparecido las nuevas aplicaciones de la Web2.0 con nuevas ideas,
conceptos y estilo. Los foros actuales tienen una carencia en navegacion
entre hilos y entre foros. No hay un sistema preciso de resaltado de
nuevos mensajes. Y tampoco se han corregido algunos bugs encontrados

recientemente. Por tanto, parece necesario revisar los foros actuales.

Keywords: OpenACS, .LRN, dotLRN, forums, threaded forums,
accessible forums, ajax, Web2.0, WAI-ARIA,

1. Introduccion
En la UNED se utilizan varias plataformas de elearning, por lo que los profesores
suelen encontrar problemas al tener que cambiar entre unas y otras, dado que cada sistema

utiliza su propio planteamiento de navegacion y distribucion de los elementos graficos en las


http://innova.uned.es/

paginas. Por este motivo, han solicitado algunas nuevas caracteristicas para los foros de alLF
(nombre de la personalizacion de .LRN para la UNED, que desarrolla y mantiene el

departamento Innova).

Por otro lado, al probar los nuevos desarrollos, hemos encontrado algunos fallos de
concepto y algunos bugs menores que deberian corregirse, tras consensuar con el resto de la

comunidad cual seria la mejor solucion.

Ya hemos desarrollado la mayoria de las peticiones que nos han realizado, que en
resumen son las siguientes:
* Resaltado de nuevos mensajes (hilo principal y respuestas)
* Marcado manual de mensajes como leido y/o no leido.
*  Mostrar s6lo mensajes nuevos
* Navegacion entre mensajes: botones 'siguiente' y 'anterior' al leer un mensaje
* Poder ir a otros foros de un salto
*  Mostrar la lista de hilos, pudiendo abrir en forma de arbol para mostrar las respuestas
* Reubicar elementos de cada caja de mensajes (autor, fecha, botones para responder...)
*  Mostrar fotos de usuarios
* Informacion mas user-friendly
2. Desarrollo actual
Para no modificar el comportamiento por defecto de los foros de OpenACS y .LRN,
hemos creado un clon del paquete forums (y sus correspondientes en .LRN) llamado
uforums (la u por UNED). En este clon, utilizamos la API y el modelo de datos ya existente

en forums y lo ampliamos con funciones propias de uforums, y nuevas tablas para poder

recordar qué mensajes ha visto cada usuario.

Marcado de mensajes nuevos (sin leer)
Para el marcado de mensajes nuevos se ha ampliado el modelo de datos con una

nueva tabla forum messages views, que contiene los campos autoexplicativos



user id, message id, view datey read p.En caso de que un usuario no haya
visto nunca un determinado mensaje, no aparecera el registro correspondiente en dicha tabla.
Si existe el registro, el mensaje ha sido visto (ya no es nuevo) pero puede estar marcado
como “No leido” seguin el valor del campo read p. Este planteamiento no s6lo nos muestra
cualquier mensaje nuevo como novedad, sino que ademas podemos contar cuantas
respuestas nuevas (sin leer o marcadas como no leidas) hay desde la ultima visita al foro y

también nos permite marcar como leido/no leido cualquier hilo o respuesta.

Existe un botdn para alternar entre mostrar s6lo los mensajes nuevos (y marcados

como no leidos) o todos.

Navegacioén
Al ver un mensaje, se puede ir directamente a un mensaje anterior o siguiente

mediante nuevos enlaces (botones) que muestran el titulo como tooltip.

Existe una lista desplegable que permite ir a otro foro (del mismo grupo).

Hilos desplegables
En la vista del foro, ahora se pueden desplegar los hilos y mostrar una fila mas por
cada respuesta, en la que ver el nombre del autor, la fecha de publicacion y si es una
respuesta nueva o no. Como ademaés se ha afiadido al listado la columna de la izquierda con
las casillas de verificacion para realizar acciones sobre los mensajes seleccionados (bulk
actions) ahora estan disponibles acciones como por ejemplo: marcar como leido/no leido,

borrar...

Existen botones para desplegar todo, contraer todo, alternar entre vista con hilos o

una vista en la que no se muestren los hilos en forma de arbol (plano, ordenador por fecha).



Revisidn de row.adp (cada respuesta a un mensaje)

Las acciones representadas con botones, como “Responder”, “Administrar”, etc. se
han ubicado abajo, después del contenido del mensaje. La informacion del autor, y fecha de
publicacion se ha colocado arriba, al lado del titulo. La foto de usuario sale en la parte del
contenido. Se ha establecido un ancho méaximo para el contenido. Ahora aparece un icono al

lado del titulo de los mensajes nuevos.

Portlets de .LRN

En los portlets de .LRN se ha incluido més informacion: numero de respuestas,

respuestas nuevas, politica del foro, etc.

Informacion user-friendly
Las fechas se muestran ahora en palabras, relativizando, segiin un umbral de
tiempo, es decir “hace 5 minutos, hace 2 horas” en lugar de mostrar siempre, aflo-mes-dia
hora-minuto-segundo. Pero si se puede ver este formato completo, al situar el raton sobre la

fecha “relativa”.

Se puede activar la pre visualizacion del contenido del mensaje, bien en unas lineas

debajo del titulo, bien como fooltip al pasar el raton encima.

Se han anadido leyendas para explicar el significado de algunos iconos nuevos.

3. Bugs encontrados /conocidos

Hay algunos errores 16gicos con la utilizacion de la politica de los foros. En alguna
pagina se considera foro cerrado como deshabilitado. También hay un error de concepto en
la utilizacion de permisos (write) para la publicacion de nuevos hilos. Aunque se le otorguen
permisos de administracion en un foro a un determinado usuario, éste no puede realizar
dichas tareas. La herencia de permisos otorga privilegios a todos los usuarios, y no a los que

pertenecen al grupo del foro.

4. Desarrollos Futuros

Mostrar todos los mensajes de varios foros agrupados en un mismo listado.



Exportar los contenidos de los foros a un fichero xml, texto plano, pdf, ...

Poder editar los propios mensajes tras ser publicados, antes de un determinado

umbral de tiempo.
Votacion de mensajes (ratings) por administradores y/o por cualquier usuario.
Marcar mensajes como favoritos (estilo gmail star)
Anadir tags, y nubes de tags.

Mejorar la pagina de administracion de los foros, mostrando las opciones de forma

mas user-friendly.

El siguiente paso natural a cualquiera de las nuevas cualidades desarrolladas seria
afadir Ajax a las acciones mas simples, como por ejemplo los botones “marcar como leido”,
"marcar todo como leido", (des)habilitar foro etc. siempre respetando las recomendaciones

de la W3C sobre Ajax accesible.

Tal vez se quiera plantear una nueva interfaz de usuario escrita solo con Ajax, como

complemento a la ya existente.

5. Referencias

1. Innova: http://innova.uned.es

2. Enhancing forums: http://openacs.org/forums/message-view?message id=1395379

3. http://www.w3.org/WAl/intro/aria

4. http://openacs.org/search/search?q=forums&p_id=56106
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Abstract. To cope with the limitations of instructional designed based
scenarios, we are working on a recommender system to support learners and
tutors during the course execution when situations arise that are not cover with
the given design of the course. The recommender system offers a web service
interface that makes possible its integration in learning management systems. In
a previous work, we already reported the integration of the A2M recommender
system with the OpenACS/dotLRN framework. Now, we present the
improvements of the current version, which consider the results of evaluations
with users carried out this year. First, it follows a recommendations model that
facilitates its management. Second, it offers a new set of web services to
communicate with the user model and to report on the recommendations
offered to the users. Third, modifications on the way recommendations are
offered have been done. Fourth, visualization mechanisms have been developed
to understand the behaviour of the system.

Keywords: Recommending systems, User models, OpenACS, dotLRN,
Accessible services, Open architectures, Web Services, Adaptation.

1 Introduction

The paper presents the achievements on the recommending service that we have
integrated into the OpenACS/dotLRN framework via web services. This
recommending service is to be used by learning management systems (LMS) to ask
for the appropriate recommendations for the user currently working in the LMS. The
objective of these recommendations is to provide dynamic support to the user at the
course execution to overcome impasses that learners may encounter, and which are
not covered by the design of the course. In a previous work, we already reported the
integration of the A2M recommending system (RS) with the OpenACS/dotLRN
framework [1]. Now, we present the improvements of the current version, which
consider the results of evaluations with users carried out this year [2, 3].

The paper is distributed as follows. First, we describe the RS. Next, we present the
improvements done on both the server and client side. Then, some visualization
mechanisms to get information on the performance of the system are commented.
Finally, conclusions and future works are outlined.



2 The A2M Recommending System

In order to facilitate the management of recommendations, a model has been designed
to describe 1) what should be recommended (different recommendation types can be
offered, which relate to the functionality available in the LMS, such as send a forum
message, work on a particular objective or share some opinion), ii) when a
recommendation should be provided (considering the user and course context, the
conditions of application and the timeout restrictions), iii) how a recommendation
should be presented (considering accessibility and usability criteria) and iv) why a
recommendation has been produced (in terms of what category the recommendation
applies to, what technique has been used to generate it, and the source that originated
the recommendation). Details are provided elsewhere [2]. With this model, it is
possible to manage the recommendation process as described in Fig. 1.
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Fig. 1. Design vs. runtime situations in the recommendation process

The model defines the recommendation types available, which are actions that can
be done in the LMS, such as posting a message at the forum, reading a file, sharing
some content, etc. At design time, a recommendation is generated by assigning a
specific object to be recommended for one of the available recommendation types.
That is, the recommendation “Post a message in the forum Getting Started” is
produced when the object id of the ‘Getting Started’ forum is associated to the
recommendation type post _message. This process can be done by a human expert
(producing the so-called static recommendations) or by some artificial intelligence
techniques (producing the so-called dynamic recommendations). At this point, the
creator of the recommendation has to provide some information for the model:
applicability conditions (user and contextual information), time-out restrictions and
metadata of the recommendation itself (e.g. category to which the recommendation
belongs to and explanation for the rationale of the recommendation for the user).

At runtime, the context for the user at hand (which consists on the user features,
the capabilities of her device and the course situation) are used to select the
appropriate recommendations to the user (learner or tutor). As a result, the
recommendations instances to be shown in the LMS are obtained. These
recommendations are shown to the user in the LMS. When the user follow a



recommendation, the LMS informs the recommender system, so internal monitory
and auditing is performed. At any time, the user (via the LMS interface) can request
the recommendations received from the RS previously, and those of them followed.

In order to properly work, the RS requires information about the user and the
device used. The former is obtained consulting the User Model (UM) through web
services [4]. The identifier of the device being used is inserted into the headers of the
HTTP request by a proxy installed on the client side. This information is gathered by
the LMS then represented in HTTP-in-RDF and sent to a device model server to
obtain the device capabilities [5]. It is also possible to interact directly with the device
model with a multi-agent architecture [6]

The information required for the user model is very diverse. In particular, the RS
needs to access 1) demographic data, 2) affiliations (both the institution the user
belongs to and the spaces in the LMS where the user is enrolled), 3) accessibility
preferences, 4) languages in which the user can read information 5) learning styles, 6)
technological level, 7) collaboration level, 8) knowledge level per learning
competence, and 9) interest level per learning competence. This information is used to
select the appropriate recommendations for the user. Regarding the device
capabilities, we use the screen size to limit the number of recommendations obtained
so they fit nicely in the screen.

The LMS is the main source of information for the UM. Events are used to
communicate when users are added and deleted in the LMS, as well as when they join
and drop the different spaces (communities, classes and subgroups). Demographic
data, affiliation, language knowledge, accessibility preferences and technology level
is requested when the user enrolls in the LMS. The learning styles can be computed
with the Felder-Silvermann learning style inventory [7], which is integrated in
dotLRN [4]. The collaboration level is computed by analyzing the interactions in the
LMS and applying machine learning techniques [8]. The knowledge and interest level
related to the competence to achieve in the course are managed through a competence
package implemented in dotLRN [9] that makes use of standard-based educational
packages available in dotLRN such as Grail and Assessment. The Tracking and
Auditing module (TAM) allows gathering the interactions in the LMS [10]. The
Ratings package available for OpenACS has been improved to be used as a service in
the different modules of dotLRN (forums, documents, learning resources).

The next figure represents the relationship among the different components.

setUserAttribute
Y
Competence etRecs UM
o tUserAttribut
getUserAttribute
Felder LSI RS
TAM . .
setRecFollowed getDeviceAttribute
Ratings LMS

DM

Fig. 2. Components diagram



3 Improvements on the server side

The recommending server is implemented on the open source Apache Axis2 web
service engine, which runs on Apache Tomcat open source servlet container. The
recommending service consists on two parts, the front-end and the back-end. The
front-end waits for a request from the client. When received, it connects to the
database, stores the request information and retrieves the recommendations available
for the user for whom the request was made, prepares the list of recommendations and
sends it back to the client. The back-end is in charge of producing the appropriate
recommendations for each user taking into account her user model, the context, past
interactions and psychopedagogical guidelines. The recommendation can be obtained
in a static and dynamic way. The later involves a multi-agent system of
recommending agents, which is still under development.

This new version takes into account the model presented and communicates with
the user model and device model to get the required information of the adaptation. We
have also defined new web services to be called by the LMS to inform of the
completion of a questionnaire and to get information of the recommendations
generated and offered. We are currently working on extending the RS functionality
(and rewriting some parts) to provide:

e casy database management and maintenance trough the adoption of a
database pool manager and Hibernate framework'
«  token authentication support for security and confidentiality requirements,
based on Rampart module?, using openldap as a user repository".
« multiple LMS instance support using authentication data.
Moreover, a graphical user interface has been designed and is being developed as a
Java application to allow the administration of the recommendations at design time.

4 Improvements on the client side

The Recommendation package, along with its corresponding portlet and applet, has
been implemented for dotLRN . The client requests the Recommending Service and
formats the answer in a portlet to be displayed to the user, as described in [1].

Along with the recommendations received from the RS, others options are offered
to the user to browse previous recommendations, followed or not, to rate the last
recommendation received, to see more information about how the recommendation
has been created (its origin, category and the technique used to generate it).

The client is currently available at the main page of the user and courses portal and
will be soon added to other services such as forums and SCORM and IMS-LD
players. Moreover, it is installed by default and can be added as a user portlet and as a
community portlet.

1 http://www.hibernate.org/
2 http://ws.apache.org/axis2/modules/rampart/1_0/security-module.html
3 http://www.openldap.org/



Hi Linda. You may find useful some of the following recommendations:

Pl Try the self-assessment of Module 1 to find out how you are
progressing in the course. 0

-’—‘ Listen to a recorded interview done to the professor about the course
centents. 0

Rate the latest recommendation: Read Mary's contributions in the Module 1
forum in the course

Show all recommendations available
See the recommendations already foliowed
See what the system knows about you

Fig. 3: RS client in dotLRN

5 Visualization mechanisms

Visualization techniques provide a proactive way of analysis of the system
performance. Visualization tools such as Kiviat figures [11] can be applied to the
A2M recommendations model to represent the performance of the system. Two states
have been identified for the users’ behaviour in the system, transitory and permanent.
In this way, the recommender system is expected to support users in each of the states
in a different way. Thus, different Kiviat representations are expected for each of the
states [12].

In order to implement a first version of a proposed visualization tool for the RS, we
tested some frameworks available. As we looked around solutions implemented in
Java, so we could provide a multi-platform soultion, we decided to try Processing4, an
open source programming language and environment for people who want to program
images, animation, and interactions. Processing's programming environment makes it
easy to sit down and “sketch” code to produce images quickly [13].

We produced a sketch applet connecting through JDBC to the RS database,
modifying Bezier SQL drivers for Processing’ to support postgres drivers. The
queries used to gather data can be also used later for offline report generation, using
reporting tools available like J asperReports®.

Data obtained from the database is displayed then in a 2D style, combining
recommendations generated, offered and followed in a Kiviatt-style graph. This
graphic can reflect each user behavior or whole system result, as shown in Fig. 3 and
Fig. 4. We also added an option to save graphics locally.

4 http://processing.org/
5 http://bezier.de/mysql/
6 http:/jasperforge.org/plugins/project/project_home.php?group_id=102
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Fig. 5: User personal RS recommendation results

Since the applet has to be granted permissions to connect to a remote system (the
RS database) and to save local files, it has to be signed using any of the java
certification tools available.

We are currently extending this first sketch to add:

«  abetter user interface

« awebservice connector, for remote security improvement

«  other graphics related to RS results and user behaviours

« integration of the graphic functionality into the RS administration
platform (currently under development using also Java)



6 Conclusions and Future works

In this paper we have reported the current status on the development of the A2M
recommending system. These improvements have taken into account evaluations with
users carried out this year. First, a recommendations model that facilitates its
management has been defined. Second, a set of web services to communicate with the
user model and to report on the recommendations offered to the users have been
implemented. Third, modifications on the way recommendations are offered have
been done. Fourth, visualization mechanisms have been developed to understand the
behaviour of the system. The back-end of the A2M, which deals with the dynamic
generation of recommendations by applying artificial intelligence techniques, is still
under development. These tasks are being undertaken within the scope of a Ph.D
thesis [12].
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also like to thank the backing from the OpenACS/dotLRN community for these tasks.
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Metadata support in open standard-based learning maagement
systems. A use case in higher education

Abstract. Technology Enhanced Learning (TEL) is a long tessuée focused on providing a student-centred
approach to learning. Realising an inclusive TELrapph, which considers adaptation issues to suppeférences
and accessibility needs, is a very demanding taskany respects. The design process is very timsumning and
tedious, with a wide range of features related dotents, devices, user preferences and interaatioties. That
impacts directly on the characterisation suppotigdthe learning object metadata repository to besiclered.
Moreover, to provide personalisation features éarer behaviour should be tracked and speciblyy; interactions
with the learning objects. All these issues ara@peionsidered in the EU4ALL European project, whkintended
to provide services and technical infrastructue imable teaching, technical and administratiaé sf educational
institutions to offer their teaching and servicesaiway that is accessible to disabled learnerpalticular, at this
stage of the project, a metadata repository (LOMRjupport personalisation in LLL is being implenszhtLOMR
should provide support for locating resources inmte of collection of user preferences and needswelk as
collection of information on the physical deviceddnging to these users. In this paper we presené ©f the main
problems we are addressing, the current EU4ALL @ggir to LOMR, which uses RDF as a plain data-bindirte
metadata specification, and the integration withopen standard-based LMS that supports accessidl@daptive
services that follow educational standards andipa&tions. To present the relevance of this apphoa possible
application at a higher education institution isadissed.

1. Introduction

Time and space barriers have been eliminated inilgathanks to the widespread use of Informatiod a
Communication Technologies (ICTs), as learnerstatats can work at any place and at any time. The
Internet has appeared as the unifying medium thatriltutes users’ contributions. Web-based
applications, which follow the client-server appbahave been implemented. User information, course
contents and learning services are managed invarsapplication, and users (through web-basedtslien
as simple as a web browser) connect to that sanegget the needed data to follow the course. Atiho
this technology support is supposed to enhanceilegrthe term ‘Technology Enhance Learning’ (TEL)
is a more challenging issue, which insists on priasg students as the central players of the legrni
process and, consequently, the real drivers ohtegeand-learning tasks. This approach, focusetitan
learning and the learner” is central to addressehéproblem, which is to manage the learning gse@s
such. TEL is a long term issue supported by mosbf@an reports and initiatives ever since the Lisbo
strategy. In particular, a new paradigm has emertfedso called Life Long Learning (LLL) paradigm
[1]. This paradigm supports the idea that learrshguld occur through a person’s lifetime, integgti
education and work in a continuous process. Furth&r paradigm is supported by the “student-cehtre
approach”, where individual needs and preferencesapposed to be detected and supported in various
ways. As the eLearning Program states: “It is ingoarto ensure that e-learning products and methods
are able to take into account individual needs laadning-styles, and that they are not based ama
size fits all’ philosophy, in which learners areseas standardized ‘units™ [2]. Therefore, pergisation
seems to be the key issue that aims to make elrepmyualize and even overcome some of the
difficulties found in face-to-face education.

However, the current student-centred approachapgropriate for an increasing number of students
who, due to their functional diversity are suppodedbe benefited from the personalized training
attributed to the elLearning paradigm, but in faavéhto face social, physical and cognitive barriers
because of their disabilities. Technology is plgyan increasing role in mediating their learning, tiu



technology is introduced with insufficient suppgogople with disabilities face even further exabunsi
from the interlinked worlds of education and woB. [

To cope with both student-centred learning scesaia functional diversity issues the solutionygla
not just in improving the technological supportt lom the appropriate convergence of solutions from
pedagogy, psychology and computer science fieldsutll innovative architectures. In this contekte t
EC has funded an Integrated Project called Europggproach for Accessible Lifelong Learning -
EU4ALL (IST-2006-034778) to offer a large platfotmresearch how institutions across Europe should
provide educational services to cope with the ndedsll [4]. This project is made up of 13 Europea
partners, including educational institutions, reskacentres and companies. The project is jointly c
ordinated by a corporation —ATOS- and a universitiNED—.

The contents of the paper are as follows. Firstgive some details about the EU4ALL approach and
describe how it will support accessible and perboed learning in the LLL context. Next, we focus a
key issue to achieve this support, which are théadata repositories. To facilitate the acceptamce i
current educational institutions, metadata repdsischave to be able to be integrated with existipgn
standard based learning management systems (LMi8%, Tve show how the described Learning Object
Metadata Repository (LOMR) can be integrated impen source LMS. Technologies are useless unless
they serve for a specific purpose. For this reasent we describe how it can be applied at a higher
education institution ( UNED). Finally, we presaenime conclusions and outline future works.

2. Accessible and Personalized learning. The EU4AL&pproach

EU4ALL (IST-2006-034478) is intended to improve tlefficiency and efficacy of implementing

accessible LLL following three key strategies:

1. Accommodating the diversity of ways people intenaith technology and the content and services it
delivers

2. Bringing support services to disabled learners

3. Supporting services and technical infrastructued @mable teaching, technical and administratiaéf st

of educational institutions to offer their teachiagd services in a way that is accessible to dishbl

learners
According to these strategies, there is a needufmr-centred services', which focuses on consigeri
individual user’s needs and preferences, psychaegmgical support and adaptive behaviour based on
users’ interactions. As Fisher remarked “One offtiedamental problems of system design is: how do
we write software for millions of users (at destgne), while making it work as if it were designéx
each individual user (who is known only at use )iPi¢5]. The are several open issues in this resped
one of them is the need to combine design andmenéidaptations, and this integration can be managed
i) through a pervasive usage of standards and faginns to describe the course at design timd,ign
artificial intelligence techniques to overcome impasses at runtime that are not covered by thaque
design [6]. Different scenarios exist (consideribgth the learning itself and the management of
learning), that can be managed in terms of workfldhat consider the preferences and needs of all
(learners, tutors and administrative staff), inahgdthose with disabilities [7]. To facilitate thisage and
exploitation, the service provision should be defirn a reusable way, integrating learning design i
their definition and establishing clear procedwed measures for quality assurance.

The design process, which considers adaptatioesssusupport personal and accessibility needs, can
be very tedious, and usually is even impossibl&now in advance all the possibilities that shouéd b
covered at design time. Moreover, there is a needdfnamically assemble a course from learning
objects. The automatisation of this process retaygproperly characterising the learning objectshwit
metadata so that the selection based on certa@miarcan be done. However, learning object reposi
make partial implementations of available speciimes. And in these implementations, most of the
complex fields are discarded, which happen to kentlost useful for the dynamic generation. Only the
simple fields (such as title or description) arptkéloreover, they do not support external quenynats
which could be used by computer agents to retridjects from the repository. As stated in the Leagn
Object Metadata Best Practices guide, "Many vendogsressed little or no interest in developing
products that were required to support a set ofardata with over 80 elements...[and the] burden to
support 80+ metadata elements on the first itematioa product is too great for most vendors toosieo
to bear" [8].

To cope with this issue, the approach in EU4ALLtasnbined. On the one hand, to develop a Learning
Object Metadata Repository that fully follows awahile specifications for characterising the learning
objects (considering also the information relatedttte accessibility preferences of the user). s th
regard, several options exist: the IMS specificatitat combines the IEEE Learning Object Metad@}a [



with the IMS Access For All Metadata [10] specifioam, Dublin Core [11] and the currently under
development ISO standard Digital Resource DesonpiDRD) [12]. On the other hand, keeping track of
the interactions with the learning objects, andeisding the information with an instance of tharteer
model. In this way, patterns can be found when enspg the learner behaviour and used by a
recommender system to recommend some contentearaelr that is relevant to her current task [13],
[14].

A standard-based framework that facilitates thegrdation of the approach with a wide range of
elLearning systems has been designed in EU4ALL. Fioisy framework, an open service-oriented
architecture is being developed to provide the vt infrastructure (in terms of web services
technology) for accessible LLL services (includoantent, support and access services) and theitathn
standards/specifications for applications integtatéth current and emerging elLearning standards. A
first prototype applied to dotLRN and Moodle LMSeigpected by summer 2008, which will be validated
in large-scale settings.

In the next section, we provide details on the EU4&arning Object Metadata Repository developed
for the EU4ALL service oriented architecture. Nexg describe its integration with dotLRN LMS.

3. Metadata Repositories to support personalisatiom LLL: the LOMR

In the last decade, the Internet-related techne®bave increased both in number and in capac#grdJ
demand ubiquitous access to information, askingnfaw ways for information access at anytime and
from everywhere. Hence, data needs to be collesteaitured and, afterwards, published in ordeveo
delivered in an intelligent and effective mannerithivi the educational field, these pieces of putais
information are called Learning Objects. A Learn@pject is any digital resource that can be reused
support learning [15]. A content repository holdsdlection of these resources, providing both the
content and some tags about the content, andt#dicii searches within the collection by means of
interfaces to humans and other systems. As the dfizthese repositories grows, the number of
educational information items could rise to thowsanTrying to find them manually would be an
cumbersome task, since the user might be overwiielmethe huge number of learning objects. The
addition of metadata could be a key enabler far thsk; as well as for sharing and reusing all¢bigtent
[16].

The necessity for metadata repositories is not iéowadays we can find some systems providing
access to educational materials using tags. Thikeiscase of MERLOT [17]. This system is mainly
focused on providing contents in several areasutifises a searching method based on tags. MERISOT i
federated with some other searching systems, exigride boundaries of locating resources. However,
this project does not provide an accurate desoriptif the contents and, more important, it has not
information about which contents are suitable (asit¥e) for different kinds of people. This is waeur
work makes some progress and improvements: metadlata matching between the user side (both
preferences/needs and devices) and the contentbecanipported by existing specifications. In other
words, it can be defined the correspondence betwbean the user needs and wants, the devices Heeor s
is using and the description of the resources warehheld in the metadata repository.

The more straightforward definition of metadatahiat it is data about data [18]. An item of metadat
may describe an individual data (content) item ooléection of data items.

One important challenge for the EU4ALL project e tdefinition of a metadata specification that
allows the description of resources in terms of'agareferences, personal needs, and devices. d&le g
is finding resources according to the searcheq@fuser and, in case of unsuitability of the reseur
being able to find an alternative fulfilling thensa educational purposes. For instance, a text pix&ar
the History of France could be replaced by an awéision of the same excerpt if it is availableaas
resource too. The collection of metadata will féafé the location of the resources in terms ofection
of user preferences and needs, as well as colteofianformation on the physical devices belongiog
these users. The former describes any aspect difidnal requirements, while the latter describedas
and their features.

But the metadata specification is not the finapst#nother crucial aspect is the way the metadata i
binded to a physical representation. This is kn@sndata-binding. The representation impacts on the
development of the metadata repository. Thererange of ways from simple XML coding to the most
complex and powerful approach in terms of ontolegi®n ontology is defined as a formal specification
[19] of a shared conceptualisation and describesctincepts and relationships amongst these concepts
that are important in a particular domain. Theyvde a shared vocabulary for the domain as wel as
machine-interpretable specification of the meanifigach of the terms used in the vocabulary. lemec
years, ontologies have been adopted in many bissares scientific communities as a way to sharesereu



and process domain knowledge. However, this salusaot trivial and requires extra efforts frontloo
LOMR and users.

In our opinion the best balance between effort supplied functionality can be reached by the use of
the Resource Description Framework (RDF) [20]. Eherent approach is the use of RDFS as a plain
data-binding of the metadata specification. The ikethe ability to evolve from the present RDF Sohe
development to more complex ontology representatiuh reasoning mechanisms. The EU4ALL project
is following a non-inconsistent approach with oatpés. This technical approximation relies on salver
widespread semantic frameworks, such as Jena fRllasame [22]. Both comply with the constraints
that we have set to the architecture, as they geoseveral query languages and addition to progetiom
interfaces to perform navigational search in theceptual model and its instances. More importautt) b
of them are compliant implementations of SPARQL][380oposed W3C and becoming the de-facto
standard for querying semantic-based systems.

3.1 Architecture

The scope of the EU4ALL’s LOMR work is to defineethrchitecture of the metadata repository, keeping
outside from the definition those other repositer@@ntaining the resources themselves (i.e. théenbn
repositories, which will be managed by the LMS Qsd@the LOMR reuses both the existing contents and
their related metadata. In this sense, existintadata about learning objects should be importbese
are relevant aspects, since they enable the rdule existing investment in learning resourceexibn,
both the contents and the meta-information abarnth

The main functionalities that we identify for th©OMR can be summarised as follows:

e Search and retrieve the current location of a umifpr a set) of learning objects that match certain
criteria

« Express the metadata in a standard and operabl&{ily-based)

« Basic operations to update both the contents antettrning object’s metadata.

In addition, the integration of the repository wéRisting ones and the link with the content refoois

is something to be considered as a crucial wotk@verall development.

To complete the technical aspects, the soluticstdoe the metadata contained in the LOMR relies on
traditional relational data base management systé&ims fore-mentioned frameworks allow processing
from RDF(S) format to database storing by meand-dfriples [24]. This is a line-based, plain text
format for encoding an RDF graph. Actually thisrf@at tries to plain a XML and includes information
about subject, predicate and object (i.e., thaits).

The main learning object retrieval interfaces vl deployed in the form of standard SOAP-based
[25] web services [26]. Furthermore, some graphisalr interfaces are currently being developedse e
the transformation of metadata attributes to thegiresentation in terms of RDF(S).

3.2 Interoperability and information exchange

To take advantage of the existing resources, th&RQs intended to include metadata from other
repositories by means of transformation of the megtevant, existing standards and specificatioms.
this sense, specifications such as IEEE-LOM (or iM&adata), Dublin Core and IMS Accessiblity
Metadata (part of IMS Access For ALL) will be ansdyl so as to reuse the existing annotations and
learning objects with a minimal initial effort, antthus facilitating the LOMR dissemination and
integration in the future panorama of eLearning.

With regards to this topic, another strategy guidime development of the LOMR is the relation with
the other existing metadata repositories and tina@ction with the content repositories. The LOMR wi
be member of a metadata federation, interoperadingy sharing information about resources. This
requires mapping from the existing standards toaie supported by the LOMR. The less expressive
standard conditions the potential of the whole fatien, since the information expressed in theagth
standard can be mapped to a simpler one whilech&ary is not possible.

Besides that, the LOMR needs to stay synchronizéu tive content repositories. In order to do that,
when a modification of a learning object takes plametadata about the new version need to be
exchanged. This is commonly known as syndicatiohe key is again the format in which the
modifications are described by the content reposito



4. Integration in OpenACS

OpenACS (Open Architecture Community System) isadkit for building scalable, community-oriented
web applications [27]. OpenACS is the foundationrfany products and more especially for the dotLRN
e-learning platform [28]. dotLRN is an open stamdbased LMS that supports accessible and adaptive
services that follow educational standards andifpations [29]. It provides web services interfadbat
allow the integration with external components. ¢jaeve describe how the LOMR presented in the
previous section can be integrated. First, we d@scthe structural bases of dotLRN, that is, the
OpenACS Content Repository and the OpenACS LearDimgct content type model. Next, we present
the integration of both components (LOMR and dot)RN

4.1 OpenACS Content Repository

OpenACS content repository (CR) is intended as mncon substrate for developing content-driven

applications. It is an extension of the ACS Objbtdel and provides a core set of content-related

services:

« Defining arbitrary content types.

« Common storage of content items (each item consfsistext or binary data with additional attribsite
as specified by the content type).

» Establishing relationships among items of any type.

« Versioning for the resources .

« Consistent interaction with other services incluite@penACS, such as permissions, workflow and
object relationships.

« Categorisation.

e Searching.

The structure is represented in Fig.1, where set®f content types are shown:

Content
Content Folder
Keyword
Content
Template
Content
Item
Content
Symlink
ACS Content
Object Extlink
Custom
Content
s Content
Revision Types
T

Fig. 1. OpenACS Content Repository structure

« Content keywordto classify a content item
« Content Itemstores the description of the content (title edattem file name, etc.). The actual content
is stored in content revisions to allow versioning.
» Content Foldercontains related content items and allow conteahagers to group content of
the authorized types.



» Content Templatea special class of text objects that are usedspecifying the layout of a
content item. They may be mapped to content typesning that every item of that type will
display using that template unless a specific ibmerrides the default.

» Content Symlinkpointer to items within the CR.

» Content Extlink reference to external content.

« Content Revisioncontains the data for content items. There isaamyrto one relationship between
content revisions and content items. There is atmoe "live" revision for every content item.

It's important to note the relationship betweert@mscontent types and the rest of the object maddielv

content types are defined as subtypes of Conteunisie, not of Content Item. This is because new

content types are characterized by their attriputdnich are stored at the revision level to makangfes

easy to audit.

4.2 OpenACS Learnig Object content type model

The Learning Object Repository is build upon the &®ending the Content Revision type to represent
and store the data related to LO and their relahigs. The following content types are used legnin
object and learning object resources, as showigir2k

ContentRepository::ContentRevision

) il
LearningObject . LOresource
lcuntnms L
uri : URL © |wri: URL
title : String mirmeType : 5tring

Fig. 2. OpenACS learning object content type model

To be able to assign alternatives for a given nesguhe datamodel has been redesigned by extetiténg
existing LOresource content type and adding a mesv bOresourceAlternative (see Fig. 3).



ContentRepository:ContentRevision

N A
LearningObject . LOresource
lcu-ntnms r
uri : URL © |uri: URL
title : String mimeType : 5tring
1
has
0.*

LOrescurceAlternative

mimeType : 5tring

Fig. 3. OpenACS learning object content type model extendddLOResourceAlternative

Alternatives will be served as a result of a retjfmsa learning object, according to the prefeemnand needs of the
user. However, since the metadata that descrieedigfital resource will be kept externally in the4ALL LOMR,
the content repository will have to interface wittat the creation/edition time of the learning extijresources and
alternatives. During the runtime of a course, at&ves will be chosen by the EU4ALL Content Perdisation
component but this is outside the scope of thigpap

4.3 Interfacing with LOMR from OpenACS/dotLRN

The interface provided by the LOMR is deployedtia form of standard SOAP-based web services that
are invoked by the Learning Object Repository wbesating/editing learning objects resources. The we
services capabilities in OpenACS are provided leyxtrb (xoTcl Request Broker [30]) and the xosoap
(xoTcl [31] SOAP) plugin packages. xorb providesemoting infrastructure in a protocol-agnostic
manner. The xosoap plugin provides the SOAP protgaport.

Learning objects and their resources are storednaamdaged by the CR in the LMS side but the
metadata will be managed by the LOMR. When a neouee is created, the CR will send a request to
the LOMR to obtain a list of properties to be imf@d by the resource author/editor. The Learninge@bj
Repository management engine will then build a fdhat the author will have to fill in with the
attributes of the metadata specifications. Oncefahm is completed, the properties values will leats
back to the LOMR. The process is represented in4=ith this example, the creator of the learnibgeot
has filled in the attributes mime type, indicatéthe resource is an alternative, and if it is, identifier
of the Learning Object resource for which is arrmlative of. The LOMR will then return the list of
properties the author will have to inform and flpahe values of those properties will be sent bacthe
LOMR.



1. newResource
* idenbfiar
* Mime type
* iz altemalive?
+ alternative of
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Euinf Propartias
LO management | { LOMR

3. Properties Values

Fig. 4. Process for the management of metadata information

In this way, the LMS contents, which are storedhima LMS CR, are added metadata information, which
is managed externally by the LOMR. The question i@¥Wwow can corporations and universities benefit
from this approach.

5. A use case in higher education: “e-spacio-UNED”

The LLL paradigm is to be addressed by higher etitutanstitutions, which have the infrastructuredan
experience to handle this challenge [32]. In paldic the Spanish National University for Distance
Education (UNED) manages learning contents in teshiso LMS (one of them is OpenACS/dotLRN).
Moreover, it offers a digital content library callé¢e-spacio-UNED” which could benefit from the
integration with the LMS extended with the LOMR ifdies.

“e-spacio-UNED” is the name of UNED's Institutiofépository (IR). It is a service primary intended
to collect, store, manage, organize, preserve.ereus disseminate -in digital form- the intelle¢tua
output of the University. “e-spacio-UNED” servicae supported by Fedora Commons [33], a general-
purpose, open-source digital object repositoryesystThis software provides a flexible service-aieen
architecture for managing and delivering digiahient. System requirements are as easy as a databa
servlet container and a Java virtual machine.

Some of the main characteristics of this mature wartl-tested and supported software (there is a
strong international community supporting and tesits development) are a really quality choiceder
spacio contents, for UNED interests, and for outagi@&a support study, as the ability to store ang k
of content (publications, learning objects, teldeoences, software, radio and audio programs,, &agd
formats (pdf, wmv, flv, doc., jpg., etc.),,its céyidy to manage the content's versioning and saver
options for accessing and administering the reposifvia Web with Java clients or by means of paibli
APIs -SOAP, REST-).

But maybe the most interesting feature is the esibdm metadata management. This feature treats
metadata and data are uniformly in the digital objmodel. Therefore, any number and variety of
metadata formats can be stored as data streanmgs@le content, in a digital object. Fedora uses th
concept ofdatastreams: a component of a digital object that represertata source. A digital object may
have just the basic Dublin Core datastream, orramyber of additional datastreams. Each one can be
any mime-typed data or metadata, and can eitheobtent managed locally in the external data source
(and referenced by a URL).

Fedora also supports the association of web servidh the digital objects. These services typicall
consume the data packaged within the digital oldegroduce dynamic disseminations from the digital



object. So it is possible to store any kind of @ibiobject, assign a special defined XML metadata
schema, and export such information as web sertticeagh the API-A and API-M Fedora interface.

This allows “e-spacio-UNED” to generate complianttatdata datastreams to those used in the
EU4ALL LOMR for all its digital contents based o8P standards. Such ability will provide e-spacio
capabilities for:

« sharing digital content with accessible metadath @ilearning platforms

« sharing such content with other digital object retabased repositories

» sharing such content with other digital librariestablishing new distributed repositories

« providing digital content solutions for other camt@roviders

« capturing semantic and factual relationships amofaggmation entities

< combining information entities with computationahgces

« Provide ability to assert relationships among disjec

The integration approach of e-spacio with the EURAlevelopments can be twofold, and is still under
analysis. On the one hand, existing annotationsesdurces in e-spacio can be added into the LOMR
integrated in the LMS. On the other hand, as capabstoring and tagging any digital content acouayd

to any metadata, e-spacio can benefit even mone drorent EU4ALL implementations, as it can achas
LOMR by itself. By choosing the correct metadata fagging objects and producing adaptive and
accessible datastream content, e-spacio will be @blbe integrated in e-Learning environments and
collaborative applications (e.g. dotLRN, Moodle)afully LOMR compliant system. Fedora object-to-
object metadata is encoded in XML using the Resoirescription Framework (RDF), so any solution
developed in EU4ALL LOMR could be easily migratede-spacio architecture, too..

6. Conclusions and Future Works

TEL is a long term issue focused on providing adsti-centred approach to learning. Realising an
inclusive TEL approach, which considers adaptaisues to support preferences and accessibilityspee
is a very demanding task in many respects. The@dgsbcess is very time consuming and tedious, avith
wide range of features related to contents, deyvigser preferences and interaction modes. Moreover,
there is a need for dynamically assemble a couxsm fearning objects. The automatisation of this
process relays on properly characterising the iegrobjects with metadata so that the selectioedbas
certain criteria can be done.

In this paper, we have presented the EU4ALL to fgvea LOMR that fully follows available
specifications for characterising the learning otge(considering also the information related te th
accessibility preferences of the user). This apgho® based on non-inconsistent approach with
ontologies and use of RDFS as a plain data-bindfripe metadata specification, which allows evadvin
from the present RDF Schema development to moreplexrontology representation and reasoning
mechanisms. An architecture of the metadata repgshias been designed, keeping outside from the
definition those other repositories containing theources themselves (i.e. the content repositavigish
will be managed by the LMS used). The integratiathv®@penACS/dotLRN LMS has been described,
which is achieved in terms of web services commatioo.

Since technologies are useless unless they senee $pecific purpose, we have introduced how the
EU4ALL LOMR can be applied at a higher educatiostitntion. At UNED, we are discussing how it can
be integrated with e-spacio services, which ar@astpd by Fedora commons, a general-purpose, open-
source digital object repository system.
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Abstract. This paper introduces XoWiki Content Flow, which is a sim-
ple workflow component based on a state transition system. This work-
flow component is used as an extension of the XoWiki framework [1, 2],
a wiki based environment for content management applications. The pri-
mary application focus is on managing state and transitions of content
together with an application specific set of attributes. A user can define
with the system different kind of application objects (such as shared on-
line documents, or multiple choice questions and answers) that behave
differently depending on their state. Technically, the content flow package
is defined as a sub-package of XoWiki and inherits all its functionality of
XoWiki. The paper focuses on the the basic principles and design criteria
of the package and will present a simple application example.

1 Introduction

During the last years various XOTecl [3, 4] based components were developed for
the OpenACS Framework. The flagship components are xotcl-core (the basic
functionality) and XoWiki (a wiki based content management system developed
with a Web 2.0 mindset; see e.g. [1,2]. While XoWiki started out as a basically a
wiki system, it developed during the last year into a flexible content management
framework [5], where many of its agile concepts can be reused in other contexts
as well. Examples are e.g. the sb package (available via the public CVS system
of OpenACS) or iLogue and Mupple [6].

This paper introduces a workflow component for the XoWiki framework,
which extends the functionality of plain XoWiki. Current XoWiki versions al-
low already to define application specific classes with arbitrary meta-data via
XoWiki forms. XoWiki allows to create instances for these application specific
classes via web. For example, one can create a survey as an application spe-
cific class, where the instance data of the survey entered by the participants is
seen as instances (entries) of the form. Similarly, one can create multiple choice
questions, or shared documents with more meta-data etc. via the same inter-
face. The XoWiki Content Flow package extends this functionality by adding
explicit state and transition management to it. The implemented package is a
sub-package of XoWiki and implements workflows via mixin classes [7, 8] for the
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XoWiki classes. In the following sections we will first focus on the basic princi-
ples and design criteria. Then we will present a simple application example and
finish with conclusions and related work.

2 Workflows and State Transition Systems

Modeling of process aware information systems has a long tradition especially
in the area of workflow systems. When designing a general purpose workflow
engine the first question concerns typically its formal foundation. Most of the
workflow literature is based on Petri nets (also called place transition networks)
which are a mathematical modeling language for describing discrete concurrent
systems with non-deterministic execution (in cases, where multiple transitions
can fire). The Petri net formalism is frequently used to provide a formal basis
for higher level workflow semantics, as for example for the workflow patterns [9].

Another formalism for providing exact process semantics are algebraic meth-
ods, such as the process calculus (also called 7 calculus [10]), which is a suc-
cessor of the calculus of communicating systems [11]. A central aspect of these
approaches is to model parallel behavior by modeling the communication be-
tween the participants. These algebraic specification languages are lately often
presented as an alternative to Petri nets and vice versa (see e.g. [12]). Formal
models like Petri nets and 7 calculus are required to provide formal semantics
and analysis methods. However, as van der Aalst argues, there are unfortunately
only a few cases where the formal models are used to actually improve the quality
and applicability of the workflow languages [12].

We are in this paper less interested in process semantics (how different pro-
cesses are synchronized), but more on defining state specific behavior of appli-
cation objects and the modeling of actions leading to transitions. The presented
approach is best described by an formalism developed for operational seman-
tics of dynamic systems, namely on labeled state-transition systems (see e.g.
[13]). Informally, a labeled state-transition system is based on a set of states S
with labeled transitions. The labels on the transitions represent actions. Labeled
state-transition systems are defined by a ternary relation of the form

p>yq

where p and ¢ are elements of S and « is from a set of labels A. Labeled state-
transition systems differ from finite state automata by allowing an infinite set of
states S and an infinite set of labeled transitions A.

Labeled state-transition systems can be used to model state changes in an
information system explicitly. So, the focus of this paper is more on modeling
state aware information systems rather than process aware information systems,
but there is certainly a duality between these approaches. The term state aware
information systems actually means that the systems handles application specific
state changes in an explicit manner.
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3 State Aware Objects and State Traces

In our approach the state awareness is realized via state aware application spe-
cific classes which model states and actions leading to transitions explicitly. We
call these classes shortly state aware classes and the instances of these classes
state aware objects.

For every state aware class we define a finite set of state objects and a finite
set of actions (causing transitions). When a state aware class is instantiated, a
state aware object is created in some initial state. The full state of the state
aware object is defined by the state object and additionally by an application
specific set of attributes A. These attributes might be modified and extended
by the actions a. Every action can be programmed with application specific
semantics and can behave differently depending on the state objects and the
attribute set A. When some action of a state aware object are executed (e.g. via
user input or an external event) a new state can be reached. For every reachable
state a sequence of transitions starting from the initial state can be derived. We
refer to such a sequence of transitions as a state-trace. Every state of the state-
trace consists essentially of a state object s; and the set of application specific
attributes A, where the subscript denotes n-th transition.

ai,0 ai,1 a1,n
az.o ay a2 1 sz Qan a.n
S0 S1 Sn

Note that the sequence of transitions might contain iterations (loops) and that
it is possible that e.g. two subsequent execution states might use the same state
object s. Every state-trace represents a concrete flow of actions or the concrete
control flow of a workflow instance. In the developed system all state-traces are
stored persistently in the database to make it possible (a) to introspect at any
point in time the sequence of transitions leading to the current state, (b) to
change the change the workflow to go back to an earlier state and continue from
there and (c¢) to perform mining techniques to analyze traces ex-post and to
visualize e.g. collaboration graphs [1].

4 State Specific Behavior

The State Design Pattern [14] is a behavioral design pattern which was developed
to implement state specific behavior of objects. The State Pattern allows to
extend and influence the behavior of an object in a state specific way without
forcing a developer to add case statements to all methods which should behave
differently depending on the state. Therefore new states can be introduced in an
easy maintainable way.

Figure 1 shows the basic class structure of the State Pattern as suggested
by [14]. The state is embedded in some context and different concrete states use
the same interface as the abstract state. Many variants of this design pattern



4 Gustaf Neumann

Context Abstract State

request handle

Concrete State 1 Concrete State 2

handle handle

Fig. 1. Structure of the State Design Pattern [14]

were suggested over the last years, such it is today appropriate to speak about
a family of state patterns.

For the XoWiki Content Flow, we need three aspects to be handled which
are not part of the original State Design Pattern:

1. Since the applicable actions of state aware objects are state dependent these
should be properties of the state objects. This is needed to implement the
flow of labeled state-transition system.

2. The actions are either triggered by the user via forms or via external events.
The applicable forms are as well state dependent and should be as well
properties of the state. These forms provide the user interface to state aware
objects with their application attributes.

3. Since the properties actions and form might be different these must be stored
for every state explicitly. Therefore it is more straightforward to implement
states as state object and not as classes (as in Figure 1). Note that we have
already referred to state objects in the previous section.

Context

current_state State

request [Oo—————

form handle

actions instance of i instance of

instance of
initial: State final: State
orm proposed: State form
actions form actions
actions

Fig. 2. Realization of State-Pattern with State Objects and Object Specific Methods

To implement the state objects, XOTcl’s facility of providing object specific
methods is very useful. So, instead of using classes for the concrete states as in



XoWiki Content Flow — From a Wiki to a Simple Workflow System 5

class structure in Figure 1, an XOTcl implementation can use state objects with-
out loosing expressiveness. Figure 2 shows an example with three state objects
named initial, proposed and final. Typically when instances of the class Context
try to determines the applicable user interface form or actions, they delegate
this invocation to the current state. Note that e.g. the state property form can
be implemented in XOTcl either as an attribute or as a method with the same
interface.

5 Workflow Definitions

So far we have described how state aware objects are processed, but not, how
the application specific state changes are modeled. Figure 3 shows a simple mo-
tivating example describing the TTP process of the OpenACS community. A TIP
(abbreviation of a technical improvement proposal) is initially proposed, later it
might be accepted or rejected, and finally, if accepted, it might be implemented.
At any time a TIP document might be edited by a user with sufficient rights.

start

initial _Deave

}opuse

proposed Dsave

’A:e pt \xje ct

accepted Jsave rejected save

imrkimplenented

implemented Dsave

Fig. 3. State Graph for the TIP Workflow

The XoWiki Content Flow system uses essentially three kinds of constructs
to define a workflow. These are the classes State, Action and Condition as shown
in Figure 4. An actual workflow definition consists essentially of named XOTcl
objects for these classes. The State objects contain primarily the information
about applicable actions and user interface definitions (forms). Action objects
know their next state and can contain a method activate for application spe-
cific program code. Named Conditions are primarily for conditional control flow
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branches (like guard conditions in UML’s activity diagrams). Condition objects
can be be displayed in the workflow graph. In addition to these basic func-
tionalities, XoWiki Content Flow provides means for expressing context-specific
behavior. So it is e.g. possible to express in the workflow definition that e.g. in
a certain state an administrator (a user with administration rights) is provided
with a different user interface (with a different form) than an ordinary user. Sim-
ilarly, it is possible to define which actions should be offered to users in which
kind of roles. Figure 4 shows the actual class structure for work flow definitions
as used in the XoWiki Content Flow package.

Context

workflow_definiton

current_state —

default_form WorkflowConstruct

object label

in_role ﬂargst .

in_contex

S(re?ps::){)erty get_cond_values

form property

form_loader set_property

get_actions

as_graph
State Condition Action

next_state

actions expr roles
view_method activate
form get_next_state
form_loader roles
form_constraints
assigned_to

Fig. 4. Basic Workflow Classes

In order to define a workflow for the TIP example (Figure 3) we define the
state objects initial, proposed, accepted, rejected and implemented as well
as objects for actions named propose, accept, reject, mark_implemented and
save. The definition of the default form is used for all states, unless a state
provides its own form. Forms are as well named objects and are stored in the
OpenACS content repository as objects of the type ::xowiki::Form.

set default_form "en:tip-form"

Action save -roles admin

Action propose -next_state proposed

Action accept -next_state accepted

Action reject -next_state rejected

Action mark_implemented -next_state implemented

State initial -actions {save propose}
State proposed -actions {save accept reject}
State accepted -actions {save mark_implemented}
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State rejected -actions {save}
State implemented -actions {save}

In the current implementation, the workflow definition is entered via the
XoWiki form interface. For this purpose, a form field type of the class workflow is
provided. When a workflow definition is edited, a text editor is opened, when the
definition is viewed, the text is transformed into a state graph (see e.g. Figure 3).
By using XoWiki forms, the workflow definitions are as well stored with revisions
in the OpenACS content repository.

When a workflow definition is provided, it can be used to create a work-
flow instance of it. This workflow instance is a state aware object as defined in
Section 3. State aware objects can be typically viewed, edited or be deleted by
users having sufficient rights. When a state aware object is edited the actions
defined by the workflow definition for the current state (fulfilling the context
constraints) are presented to the user as HTML FORM buttons. When an ac-
tion button is pressed the actual form data is used for an update and a tran-
sition to a potentially new state is recorded. In general, actions can not only
be activated via form buttons, but as well programmatically by remoting calls
(via method call_action) or via scheduled calls at a certain time (via method
schedule_action).

Since every action activation leads to a new revision in the database, the
state-trace is recorded automatically by the underlying framework. The state-
trace can be introspected by looking at the revision history of the workflow
instance. By making an old revision current, it is possible to jump back to earlier
states of the workflow. Note that the workflow definitions, the user interface
definitions (the default form in the example above) and the workflow instances
are stored in the OpenACS content repository. All these objects are revisioned
with exactly the same mechanisms. Since all these objects are actually XoWiki
objects, the methods provided by the XoWiki framework can be used these
objects as well (e.g. export, tagging, categories, collaboration graphs [15], etc.)

6 Related work

We concentrate in this section on the related work in OpenACS. The OpenACS
system has already two workflow systems. The OpenACS 4.5 acs-workflow pack-
age is a Petri net based Workflow implementation, which is deprecated in Ope-
nACS but used some OpenACS application such as Project Open [16]. Lars Pind,
the author of the original workflow package rewrote the original workflow pack-
age to reduce its complexity and developed the OpenACS workflow package [17],
which is strictly based on finite state machines. While the basic execution mech-
anism between OpenACS workflow package and XoWiki Content Flow is quite
similar, the used framework is very different. XoWiki Content Flow is object
oriented (states, actions and conditions can be subclassed) and fully integrated
with the content repository (workflow definitions, forms, instances are stored in
the content repository with revisions). This allows for redoing certain actions
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by making an earlier revision of the workflow instance the current revision. Fur-
thermore XoWiki Content Flow is tightly integrated with XoWiki (in particular
with XoWiki forms), such that (a) it inherits all properties of a wiki and that
(b) it is possible to develop applications with application specific attribute sets
just via the web interface. The XoWiki Content Flow package is available via
git://alice.wu-wien.ac.at/xowf.
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1 Introduccién

Los actuales requerimientos de nivel de servicio de los sistemas de informacion, necesitan de
arquitecturas tolerantes a contingencias (incendios, inundaciones, fallos, ...) para conseguir alta disponibilidad y
reducido tiempo de respuesta. Con la ayuda de las tecnologias actuales de virtualizaciéon y redes podemos
construir arquitecturas geograficamente distribuidas tolerantes a fallos, con bajos tiempos de indisponibilidad
debido a fallos de alguno de sus componentes: armarios de disco, servidores, software, mantenimientos,
comunicaciones, etc ....

La Universitat de Valéncia (UV) esta trabajando en este tipo de arquitecturas de cara a garantizar un
buen nivel de servicio para sus sistemas de informacion. Fruto de ello, es el reciente proyecto de implantacion
de un centro de respaldo remoto, ubicado a 10 kilometros del centro de datos. Gracias a esta infraestructura, se
estan desarrollando arquitecturas distribuidas del tipo clusters activo/activo y activo/pasivo con automatic
failover, para minimizar los tiempos de respuesta y maximizar la disponibilidad de los sistemas.

La que aqui se presenta es una arquitectura geograficamente distribuida con automatic failover donde
los recursos fisicos se encuentran virtualizados y replicados via IP a larga distancia. Al conseguir presentar de
manera virtual los recursos (CPU, disco y red) a los servicios independientemente de su ubicacién fisica,
podemos ejecutar los servicios de informacién sobre aquellos recursos fisicos que estén disponibles en un
momento dado.

2 La alta disponibilidad en la UV

Actualmente en la UV disponemos del siguiente disefio arquitectdnico (ver imagen 1) para los sistemas
de informacion corporativos basados en los motores de bases de datos ORACLE y DB2 (automatricula,
personal, contabilidad, secretaria virtual, etc ..) .
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La Capa Web

La capa web es la encargada de servir los elementos estaticos de las aplicaciones web. Entre ellos, las
paginas html, las imagenes, hojas de estilo, etc ... Entre otros requerimientos, debe estar preparada para soportar
picos de carga, sobretodo en periodos criticos como la automatricula. Teniendo esto en cuenta, se ha disefiado un
cluster de servidores web (imagen 2), donde todos los nodos estan activos. Existen un total de 11 nodos web
ubicados tanto en servidores fisicos (linux corriendo bajo AMD opterones) como en maquinas virtuales (Xen).
Las peticiones entrantes son distribuidas entre los distintos nodos (servidores web apache), por un balanceador
implementado por el software open source pound (http://www.apsis.ch/pound/). Este detecta las caidas de los
servidores web apache, marcandolos a partir de ese momento como no disponibles. A los servidores marcados
como no disponibles, ya no se les envia mas trafico hasta que no se recuperan. Adicionalmente, cada nodo, tiene
un mecanismo de failover, que permite recuperar un servidor web apache caido en menos de 2 minutos.

Para evitar que el balanceador sea el punto Unico de fallo de toda la arquitectura, se ha implementado un
mecanismo de failover automatico que garantiza su disponibilidad. Este mecanismo consiste en monitorizar el
funcionamiento del balanceador con el software open source de alta disponibilidad heartbeat. En caso, de caida
o mal funcionamiento, heartbeat detecta la caida del nodo balanceador migrando los recursos (IP publica del
servidor y el software de balanceo) al nodo pasivo (ver imagen 2). Con este sistema logramos que el tiempo de
indisponibilidad debido a una caida del balanceador sea inferior a los 20 segundos. Esto se consigue, entre otras
cosas, gracias a la actualizacion de las cachés de ARP, mediante el envio de un ARP gratuito para informar de la
nueva MAC address asociada a la IP del balanceador.

Servidores de Aplicaciones

La mayoria de las aplicaciones web corporativas, se han desarrollado siguiendo el estdndar J2EE. El
runtime elegido para correrlas ha sido el WebSphere Application Server, debido a su mejor integracion con los
sistemas legacy (mainframes). Utilizando este runtime, se ha implementado un grid (distintas maquinas con
distintos SO colaborando en un mismo objetivo) para la ejecucion de aplicaciones J2EE. De la misma manera
que los servidores web se especializan en servir peticiones de objetos estaticos (html, imagenes, etc ...), el grid se
especializa en servir objetos dinamicos: componentes J2EE tales como JSPs (Java Server Pages), servlets y EJBs
(Enterprise Java Beans).

Este grid puede verse desde un doble punto de vista :

® Por un lado, tenemos las maquinas fisicas: Cinco servidores pseries (power4, power5), corriendo
distintas versiones del sistema operativo AIX. Cuatro de los cinco servidores se dedican al runtime
encargado de correr las aplicaciones java. El quinto servidor esta dedicado a albergar la persistencia de
sesiones, que pronto explicaremos.

® Desde el punto de vista ldgico podemos ver el sistema como un conjunto de clusters de maquinas
virtuales J2EE (JVMs). El nimero de JVMs que contiene un cluster, asi como su distribucion por los
distintos servidores fisicos, dependera de la criticidad de las aplicaciones que este corre. A mas
criticidad, mayor nimero de maquinas virtuales y mayor distribucién de éstas por los distintos
servidores fisicos. Asi mismo las sesiones de las aplicaciones albergadas en clusters criticos, se
almacenan en Bases de datos (BBDD). De esta manera en caso de que algin componente del cluster
caiga (un servidor o0 maquina virtual java), las sesiones que éste contenia, son recuperadas de la BBDD
para ser servidas por otro miembro del cluster. Este mecanismo permite que el usuario no note el fallo
de un componente de la arquitectura (JVM o servidor fisico).

Finalmente, la comunicacion de la capa web, con la de aplicaciones se hace mediante el plugin de
websphere (imagen 1). Este es un médulo que se afiade al servidor web apache, con la finalidad de enrutar las
peticiones de componentes J2EE (JSPs, Servlets, EJBs) a las distintas maquinas virtuales ubicadas en la capa de



los servidores de aplicaciones. De esta manera, cada vez que un objeto dinamico es demandado, el servidor
apache lo pasa al plugin. Este comprueba en que cluster esta instalado, para finalmente enrutarlo hacia una
maquina virtual de este cluster, ubicada en un determinado servidor fisico.

Sistemas de informacion

Tanto la capa web, como la capa de aplicaciones puede ser implementadas facilmente en arquitecturas
distribuidas, escalables y tolerantes a fallos. Esto en gran medida es debido a que la informacién que éstos
contienen es modificada esporadicamente (2 o 3 veces al dia de media), de manera que es relativamente sencillo
mantener sincronizada la informacion en una arquitectura distribuida del tipo cluster. Por ejemplo, cada vez que
se instala una aplicacién en un nodo del cluster web o del servidor de aplicaciones el resto de nodos se
sincronizan con el primero para quedar el cluster en un estado consistente.

Sin embargo, implementar los sistemas de informacién en una arquitectura distribuida, escalable y
tolerante a fallos, no es una cosa tan sencilla. En la UV se han probado varias alternativas para afrontar este
problema. Entre ellas:

® Mantener replicados y sincronizados aquellos sistemas de informacion cuya frecuencia de actualizacion
es muy baja. Esta solucién se ha aplicado con éxito para algunos sistemas informacionales.

® Implementar arquitecturas SSI (Single System Image). Una imagen Unica de sistema (Single System
Image, SSI), tal y como se define en la wikipedia, es una propiedad de un sistema que oculta la
naturaleza heterogénea y distribuida de los recursos, y los presenta a los usuarios y a las aplicaciones
como un recurso computacional unificado y sencillo. En concreto, en la UV se ha testeado el software
open source OpenSSI (ssi.uv.es), aunque todavia el proyecto no ofrece el grado de madurez necesario
para un entorno de produccion.

® Sistemas Gestores de Bases de Datos (SGBD) clusterizables. Son una buena solucion para la alta
disponibilidad de BBDD (bases de datos). Para el caso del SGBD ORACLE, existe la posibilidad de
clusterizar la BBDD. La version ORACLE 10g ha facilitado y mejorado la clusterizacién de la BBDD
gracias a la incorporacion de la tecnologia GRID. En la UV, se ha probado el producto clusterizando
una base de datos ORACLE 10g, utilizando el sistema de ficheros OCFS (ORACLE Cluster File
System) sobre unos discos compartidos por iSCSI.

Actualmente no existe una solucion general para todos los sistemas de informacion. Mientras que
algunos SGBD ofrecen la posibilidad de clusterizar la BBDD, como el caso de ORACLE 10g, éstos suelen
requerir de un medio de almacenamiento compartido. Este medio compartido, sobre el que se monta un cluster
file system, suele ser el punto Gnico de fallo de toda la arquitectura. Ademas, hay que tener en cuenta que
algunos sistemas de informacion no se circunscriben a una Unica fuente de datos. Estos, suelen ser sistemas
heterogéneos que constan de varias fuentes de datos, posiblemente implementadas en distintos SGBD, de
ficheros, usuarios, aplicaciones, scripting, procesos batch, etc ...

Todos estos problemas se intentan resolver en la arquitectura que a continuacion se presenta.

3 Arquitectura propuesta

Teniendo en cuenta nuestras necesidades, la arquitectura ideal para la alta disponibilidad de sistemas de
los sistemas de informacion, seria una solucién del tipo SSI (Single System Image), de manera que presente los
recursos hardware distribuidos como un
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que estén disponibles en un momento dado. Esta arquitectura es ideal para servidores con persistencia de datos
tales como bases de datos, servidores de correo, servidores de ficheros, etc ...

Los componentes de esta arquitectura los podemos dividir en dos grupos:

a) Los recursos fisicos geograficamente distribuidos entre el centro primario y el de respaldo: Las redes
IP y de almacenamiento SAN y los servidores fisicos (imagen 3).

b) Los recursos logicos, software open source de virtualizacion (XEN), redundancia de discos por IP
(DRBD) y failover Automatico (Heartbeat).

A continuacion se describe el disefio de la arquitectura de alta disponibilidad: Los servidores tienen
definidos LUNs (Logical Unit Number) en cada uno de los armarios de disco. Con el software de mirror por IP
DRBD (Distributed RAID Block Device), se hace un espejo de las LUNs del centro primario contra las del
centro de respaldo. Sobre estos espejos se definen las maquinas virtuales XEN sobre las que corren los servicios
de informacién. Estas maquinas se ejecutan por defecto, en las CPUs del centro primario, modificando la
informacion en las LUNSs del armario de discos primario, la cual a su vez es replicada por la red IP contra el
armario de discos de respaldo. Ante cualquier contingencia (fallo de armario de discos, fallo del hardware del
servidor primario), el software de failover automatico (heartbeat), detecta la indisponibilidad del servicio de
informacion, migrando las maquinas virtuales del centro primario a los recursos computacionales (CPUs, discos)
del centro de respaldo. Ante una contingencia, el usuario solamente detecta un tiempo de indisponibilidad del
servicio inferior al minuto; el necesario para mover los servicios de informacion del centro primario al de
respaldo.

Veamos paso a paso el funcionamiento de la arquitectura activo/pasivo propuesta ante una
contingencia. Tal y como podemos ver en la figura 4, por defecto la maquina virtual Bancuv3, la cual
implementa el sistema de informacion Secretaria Virtual (expedientes académicos, datos personal, néminas, etc
...) corre sobre los recursos hardware (servidores, discos, etc ..) del centro primario.

Imagen4
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Imaginemos que en un momento determinado ocurre un fallo sobre un recurso (averia hardware del
servidor, fallo del armario de discos, inundacién del centro primario, etc ...). Evidentemente, ante este tipo de
contingencias el Sl dejar4 de funcionar. Llegados a este punto, el software de failover detectard la
indisponibilidad del servicio. Para ello, estd continuamente monitorizando (cada 10 segundos) el S, para ver si
esta vivo 0 no. Una vez detectado el fallo del nodo primario, heartbeat procederd a levantar el sistema de
informacion en el nodo del centro de respaldo. Para conseguir esto Gltimo, heartbeat Ilama a un script
desarrollado por el administrador encargado de automatizar las acciones encaminadas a parar y arrancar los
recursos en un determinado nodo. Para este caso en concreto, la Unica cosa que tiene que hacer el script para
migrar los recursos de un nodo a otro, es reconfigurar el mirror de discos por IP para informar que vamos a
utilizar el disco del centro de respaldo como primario (drbdsetup /dev/drbdl primary) y levantar la maquina
virtual sobre el servidor fisico del centro de respaldo (xm create bancuv3.cfg). En este momento tenemos la
maquina virtual arrancando sobre los recursos fisicos del centro de respaldo. Como los discos del centro



primario los tenemos en espejo contra los del centro de repaldo, no existe perdida de informacion (en caso de
que el protocolo de utilizar un protocolo sincrono) o la pérdida es minima (protocolo asincrono). Es misién del
administrador tener esto en cuenta a la hora de elegir tanto el sistema de ficheros como el SGBD. Para estos
entornos, es ideal elegir un File System (xfs, ext3, etc ...) y un SGBD que automaticamente se recuperen en un
estado consistente ante paradas abruptas. De esta manera, durante el proceso de inicializacién de la maquina
virtual se procederd a dejar en un punto consistente tanto el File System como la BBDD, para lo cual se
desharan aquellas transacciones que no se hayan podido confirmar.

La situacion final, es la siguiente: Los recursos del centro primario (servidores, disco), sobre los que
estaba corriendo el SI no se encuentran disponibles debido a la contingencia . A causa de esto, se ha migrado la
maquina virtual que soporta el Sl a los recursos hardware del centro de respaldo (imagen 5). La pérdida de
informacion provocada por la
cont_ingencia ha sidp minima Imagen5
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hacer en caliente, i.e., sin que los usuarios noten la parada del servicio.

4 Variacion arquitecténica: Activo/Activo

La arquitectura activo/pasivo anteriormente comentada, presenta un solucion flexible, sencilla y barata
para implementar arquitecturas de alta disponibilidad. El Gnico inconveniente reside en el hecho que la mitad de
los recursos permanecen ociosos a la espera del fallo del servidor primario. Una solucién mejor consiste en
utilizar los recursos del centro de para albergar nuevas maquinas virtuales. De esta manera ante una
contingencia en uno de los dos centros de proceso de datos (el primario o el de respaldo), las maquinas virtuales
son migradas a los
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Teniendo esto en cuenta la arquitectura activo/activo basada en las tecnologias de redes y virtualizacion queda
como sigue:

Disponemos de un conjunto de maquinas virtuales distribuidas entre servidores del centro primario y el
centro de backup (imagen 6). Estas maquinas virtuales, correspondientes a diferentes Sl (secretaria virtual, aula
virtual, académico, personal, ...) contienen su informacion en diferentes espejos (/dev/drdbl, /dev/drdb2,
/dev/drbd3, /dev/drbd4). Estos espejos, mantienen sincronizados por la red IP, los discos Fiber Channel del
armario del centro primario contra los discos del armario del centro de backup. Adicionalmente disponemos del
software de alta disponibilidad y failover automatico heartbeat, monitorizando tanto los servidores y servicios
del centro primario como los del centro de respaldo. Ante cualquier contingencia que afecte a uno de los dos
centros, heartbeat detectara el fallo de los servicios de informacién. Finalmente, procederd a migrarar los
servicios de informacion del centro afectado por la contingencia al centro de proceso de datos disponible.
Evidentemente, una vez migrados los recursos del centro afectado al otro, el servidor restante dispondra del
doble de carga: ademéas de las maquina virtuales que ya contenia, se le afiaden las del servidor del centro
afectado. Es por lo cual, que habra mas competencia por los recursos hardware reales reduciendo el rendimiento
de los distintos sistemas de informacion.

5 Conclusiones

A lo largo del presente articulo se ha presentado las distintas arquitecturas de sistemas utilizadas en la
Universitat de Valencia, para garantizar un buen nivel de servicio de los sistemas que automatizan el negocio
universitario. Especial énfasis se ha hecho con la problematica de disefiar sistemas altamente disponibles para la
capa de datos. Para este tipo de sistemas, utilizando software open source (linux, xen, heartbeat, DRBD) se ha
disefiado y implementado arquitecturas geograficamente distribuidas (10 km) basadas en las tecnologias de
redes y virtualizacién. Estas arquitecturas son capaces de detectar el fallo de algunos de sus componentes —
desde un servidor a todo un centro de datos - y reorganizarse de tal manera que éste no les afecte. Esta
reorganizacion consiste en migrar los servicios de informacidn, del centro afectado por el fallo, hacia aquellos
recursos computacionales que estén disponibles en un momento dado. Con el objetivo de facilitar el proceso de
migracion de los sistemas de informacion de unos recursos fisicos a otros, éstos se ejecutan sobre maquinas
virtuales, en vez de directamente sobre el hardware. Asi mismo, los discos fisicos que albergan las maquinas
virtuales, se encuentran distribuidos y replicados a través de la red IP. De esta manera el proceso de migracion
consiste simplemente en parar la maquina virtual que soporta el sistema de informacién del centro de datos
afectado por el fallo y arrancarla sobre el centro de datos disponible.
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Abstract

For every day needs there's always good to have a planner, when it comes to education is very
important considering that the organization of a course material will help the students to keep focus on
the actual tasks, think forward and plan the whole period at once.

Portals System in .LRN

.LRN presents itself to users by way of portals, each portal shows information about a specific
package.

The actual portals system presents a few challenges for users, segmented information makes more
difficult to focus on information from many sources, not being able to organize all the activity by
dates.

Blocks Organizer for .LRN

Create a system organized by blocks where information can be added by teachers from many sources
and ordered in any way. The blocks can have a topic or weeks format, a summary is available for each
block to describe the contents on that topic or week. For each block new/old resources and activities
can be included.

The blocks view is completely independent from the current portals view in .LRN, it is based on the
same graphic design of the portals view. It works by linking specific packages implementing
callbacks in each package context. Include existing resources/activities is possible using a special
interface, since blocks treats everything by the object_id it is only necessary to link the existing
object_id with the block. Inside a block all objects link to a script that solves the url of each object by
it's id.

Keywords

planner, organization, education, course, students, tasks, plan, personal portal, teachers, summary,
activities, resources, .Irn, linking, context.

1 Introduction
For every day needs there's always good to have a planner, when it comes to education is very important considering that

the organization of a course material will help the students to keep focus on the actual tasks, think forward and plan the
whole period at once or by parts.

2 Portals System in .LRN

.LRN presents itself to users by way of portlets and portals, each portlet shows information about a specific package.
Students will have the ability to alter their personal portal, but up to the point specified by a class administrator.

The actual portals system presents a few challenges for users, segmented information makes more difficult to focus on
information from many sources, not being able to organize all the activity by dates, units or any other organization form.

3 Blocks Organizer for .LRN

Has been created an organization system by blocks where information (resources and activities) can be added by teachers



from many sources and ordered in any way. The blocks can have a topic or weekly format, a summary is available for each
block to describe the contents on that topic or week. For each block new and already created resources and activities can be
included.

The blocks view is completely independent from the current portals view in .LRN, although it is based on the same graphic
design of the portlets to give visual consistency. It works by linking specific packages implementing callbacks in each's
package context. This callbacks are included in the create form of each package objects to extend the form adding the block
identifier and use this in the submit action when the object is created, it is also linked to the block. Include existing
resources/activities is possible using an special interface, since blocks treats everything by the object_id it is only necessary
to link the existing object_id with the block. Inside a block all objects link to a script that solves the url of each object by
it's id.

The new blocks interface becomes the Community Home and is organized by blocks, there are currently two formats for
the blocks:

o Weekly Format
o Each block represents a week, the weeks start to count the day the community starts, this value is set in
the Course Settings of the Blocks View.
e The current weeks is highlighted.
e Topics Format
e Each block represents a topic, all the activities and resources in this block are related to the topic, in this
format the start date of the community is not relevant.
e This format lets the teacher selects the current topic and highlights that topic automatically until the
teachers marks it as not selected or another topic is selected, only one topic can be selected at a time.

This option is available for all communities inside the dotlrn-admin-portlet, there's a link to enable/disable this view, when
the view is enabled a default empty block is created inside the community (this initial block it is always shown on top with
no format), it adds the navigation bar to the master section inside that community and it automatically mounts the packages
needed (evaluation, assessment, forums, content, pages, chat) on the community.

3.1 Course Settings

In the Course Settings of the Blocks View we can set:

o The number of blocks, if the number of blocks selected is greater than the current blocks, the extra blocks needed
are created, if the number of blocks selected is lower than the current blocks the rest of the blocks are simply not
displayed but never deleted.

o The start date, this is used to set the start day for the weekly format.

e The format by weekly or topics.

3.2 Creating Activities or Resources

Each course has many tools available, inside each block there is an option to add a resource/activity, the supported
packages are: evaluation, assessment, forums, file-storage, content, pages and chat.

Every resource or activity is an acs-object, each of these objects can be linked from any package by its unique identifier.
The link between each object and the blocks system is done in the creation form for each object by linking the object right
after is created.

Most of the packages supported by blocks are linked in the same way because of the same structure, an ad_form with a
standard submit section and those packages have only one type of activity.

3.2.1 Standard Case

Each package has a main form to create objects, all the linking between these objects is done via callbacks, the
implementation of the callback for each package is added in the {package name}-callbacks-procs.tcl, there are two
callbacks used for this process, one callback for extending the form to be able to send the block_id in the submit of the
form and the other callback to link the object with the block after the object has been created. The parameter block_id
needs to be added in the ad_page_contract of each page with the specific form.



To identify the pages for the navigation it is necessary to modify the pages related to the view and edit actions of the object
type, in the adp a parameter should be sent to the master to let the navigation know in which object of the organizer is the
user.

To be able to link those objects from the blocks interface it is necessary to create three callbacks to resolve the calls to the
different actions of that object:

e search::url, returns the url for the object
o dotlrn::blocks::edit_url, returns the url for the edit action of the object
o dotlrn::blocks::delete_url, returns the url for the edit action of the object

3.2.2 Special cases

File-Storage

The file-storage package is very different from the rest packages used in blocks, it uses different types of objects like
folders, files and links. To link objects to blocks it is necessary to have additional parameters and the navigation of this
package makes this a different challenge, parameters are sent through cookies and are validated based with an specific
return_url, this parameter was used because it is used in all pages.

In this package existing or new objects can be added from the same interface taking advantage from the current file-storage
view, many objects from the same folder can be added at once to be reordered later in the blocks view.

There is a special case when the web 2.0 interface is being used in the file-storage instance, the blocks view automatically
turns off that view while navigating to add a resource to a block, the interface goes back to normal after an object has been
created or the parameters are not set.

Pages Package

A new package was created based on xowiki called "pages" to accomplish the integration of xowiki with the blocks view,
xowiki is not a usual package so it was not possible to add the callbacks in the same way as the rest of the packages, a lot of
procs needed to be changed and to avoid adding too much code to xowiki we created an independent package. This
package requires xowiki as it uses all the xowiki classes and procs.

This package works just like xowiki but using a different policy to let the users only work with ::xowiki::Page and
:xowiki::PlainPage, adding new pages can be handled only from the blocks interface because it needs a block to associate
the page with. The package has a callback "after-mount™ to set the permissions to not inherit from parent and only swa can
admin that package.

All the modifications to make this package work with the blocks organizer are done via mixins to the existing procs in
xowiki, the form was extended, the submit for the form also have the callback to link the new object to the block.

Content

The content package structure is based on a category tree, each category inside this tree that contains one or more pages is
shown in the blocks resources section, the elements are displayed as a tree and any first level category can be selected as an
object to the block. For this object type there are only two callbacks, one to resolve the link to the first page in that category
inside the content and one for the edit action of this category that will redirect to the content tree editor where all the
categories can be edited or new categories can be added.

3.3 Adding Existing Activities

Existing activities can also be added to blocks, a new interface was created to select from the different types of activities
available. The interface is divided in three sections to guide the user and simplify the process. The first section is shown
from the beginning with the activity types available, once the type is selected the second section is shown with the existing
activities for that type, once the activity is selected the third section is shown with the submit button for the form. If a
different object type is selected, the second section changes and the third sections is hidden, the last selection is still saved
so if the user goes back to that object type, the third section is shown.

3.4 Accesing the Activities or Resources from the Organizer



All objects linked to a block are displayed inside that block in a list, each object options are done using specific callbacks,
these callbacks need to be implemented for each package because it must return the url for different actions on an specific
object type.

1. search::url
2. dotlrn::blocks::edit_url
3. dotlrn::blocks::delete_url

3.5 Navigation Bar

The blocks view provides a navigation bar in the master section (only inside of the community), this bar shows all the
objects inside the blocks on that community divided by block number and you can go to any object on any block. If you're
inside an object page, the navigation focuses on that object and enables the navigation to the next and previous object, if
possible. Inside the view and edit file for the object it is necessary to send a parameter to the master to let the navigation bar
know where to focus.

3.6 Blocks Basics

To add objects to a block there is a section inside each block where we can select the type of activity/resource we want to
add and it lead us to the specific interface of that object type to create a new object or we can go to choose an existing
activity from an interface showing all the available activities.

Each block has the following options:

e Add a summary, this is a small text that we can add to be shown on top of the block to describe the block's content.

o Show/Hide, we can choose which blocks we want to make available for students.

e Move, the blocks can be ordered by using a drag n drop option to move them or doing a manual move by moving
the block to an adjacent position.

3.7 Blocks Objects Basics

Each object inside a block has the following options:

o Show/Hide, we can choose which object we want to make available for students.

e Move, the objects can be ordered inside the same block or moved to a different block by using the drag n drop
option.

e Indent, the objects can be indent right or left, this is just for visual purposes and it has no side effect on the
behavior of the objects, each object can only be indent five spaces more than the parent upper object, if any.

o Edit, this link lead us to the specific edit interface depending on the object type.

o Delete, this link deletes the reference of the object with the block and if the object is not referenced by another
block it deletes the object as well, objects from file-storage are never deleted.

3.8 Drag 'n' Drop in Blocks

Inside the blocks view for the admins, all the options to move blocks or objects are done with drag 'n' drop, all this effects
are done with the YUI javascript libraries, each block is an object in an unordered list and each object is an object in an
unordered list inside the block, while dragging an object on a droppable area, the object is temporarily moved to that
position in the DOM and it will remain in that position if is dropped, otherwise it will go back to the starting position and
the position used during the drag is cleaned.

Working with moving options without reloading the page involves a lot of changes in the options of the objects and blocks.
When an object is moved if the target block is in a different publish status from the source block, it needs to inherit the
visible status from the block. When moving a block all the options need to be updated, depending on the format the dates or
the topic numbers, when the dates change the new current week needs to be updated, the move options need to be
recalculated to the new location.

4 Conclusions and Future Work



The block system is a simple but yet powerful organizer for any course, and uses the most important packages and
applications available in .LRN, while more applications can be easily integrated. Although is not yet part of the official
.LRN distribution, will be contributed soon with patches to apply to the applications so you can use it in an standard .LRN
distribution. Many professors and users will find it easy to use. Finally, the blocks systems is independent of .LRN, so it
can open an space to use OpenACS in courses without using .LRN and / or its portal system.
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The University of Bergen'’s (UiB) policy to supportchadminister a large
amount of electronically submitted papers throud®N has lead to a
customized homework portlet. To support the diversf the different types of
submissions the customized homework portlet waame Assignment.
Assignment shows all the assignment folders fothallstudent’s current class
memberships. Three main types of folders have besated in order to make
distinctions between the three main types of assanis to support. Also,
functionality has been added to make administratfoglectronic submitted
papers and Master’s thesis easy and flexible m#achers. This includes
different listing options, e-mail reminders, feedb@passed/not passed) and
granting extra time. Integration with an electroBiams Archive, Bergen
Open Research Archive (BOR®and the text recognition system Ephérus
were also implemented.

1 Introduction

The University of Bergen is Norway's major urbaiversity, with two main physical
campuses at Arstadvollen and Nygardshgyden.

UiB has 14,500 students and around 3,200 staffedgtusing the system. All of the
University’s 371 degree programmes (Communities) @rer 2,600 courses (Classes)
are included in .LRN in addition to several reseand administrative Communities.
.LRN became the University’s official LMS in Jany&007.

1 BORA is an institutional repository containing sttiic and research related material from
the University of Bergen. BORA contains full-text peeviewed journal articles, thesis,
dissertations and other digital research mater(attps://bora.uib.ng/

2 www.ephorus.com
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UiB started to use .LRN in the autumn 2003. Aslatieely large scale user new
development and customizations to .LRN has beerertmdupport the teacher’s and
staff's needs to make the administration of a lang@unt of courses manageable. In
the spring of 2006 UiB committed to use .LRN asdffecial campus LMS and
initiated the LMS-project. The focus of this prdj@as on implementing and
customizing more of .LRN's products to supportdherse learning community at
the University.

When the LMS-project ended in December 2007 .LRppsuted both basid MS
functions as well as good administrative solutiforsour scale of use. .LRN at UiB is
the official place for students to access theiescite information, and to read
messages relevant for their courses - as well egeBes student-run organizations.
The calendar shows the student’s schedules, arfietstorage provides central
access to documents. From the autumn of 2007 timework portlet became a
common place for the students to submit electrpajwers and all Master’s thesis
written at UiB are now electronically submittedahgh the homework portlet in
.LRN.

The University’s policy to support and administdagye amount of electronically
submitted papers through .LRN led to a customizaddwork portlet to support
these needs. Since the “homework” name did notratnediversity of the different
types of submissions at UiB the customized homeworkiet was renamed
Assignment. Functionality has been added to makdrastration of electronic
submitted papers and Master’s thesis easy andfexi

In the customizing process there was also a needsare a proper archive for the
electronic submitted assignments. It was also wapprtant to make sure that the
students submitting their Master’s thesis was &blaake their thesis electronically
available in Bergen Open Research Archive (BO®R#jugh the University Library.
Furthermore it was necessary to offer the teacheray of controlling submissions in
a text recognition system.

2  Customizations in Assignment

Assignment shows all the Assignment folders fottadl student’s current
memberships / classes. (List builder has been fasethvigation and bulk-actions.)
And the submission deadlines in the folders are st®wn in the student’s calendar
(My Calendar).

3 At UiB the definition of basic LMS functions a@common system for administering classes
and groups, a common file storage, a common cateadzammon place to post news and to
e-mail students from, a common place for publistiagiculums and for forum discussions
and also for submission of electronic papers.



Experiences and best practice for the UniversitBerigen: Submission of electronic papers
and Master’s thesis in .LRN 3

2.1 The Assignment Folder Types

Three main types of folders have been createddardo make distinctions between
the different types of assignments to support. déwrning folder supports
assignments which do not count towards the subjecte and the Assessment folder
supports assignments which count towards the su@ijade. The third type of folder
is the Master’s thesis folder which is used formaiiing Master’s thesis. See
screenshot in Fig. 1.

In each of the three main types of folders subfaldan be created. In the Master’s
thesis folder only one subfolder per student caarbated. This option is used in the
case of individual submission dates for students.

Title Type Status
= Bssigniment Folder Falder
Y Assessment Folder Falder coses in 34 days
m Learning Falder Falder closed
[0 subfoldert (F;'ienrymize) :
B [ostersthess Folder closes In 46 days

Fig. 1. Assignment with the Assessment folder, the Learroider and the Master’s thesis
folder. The Learning folder has one subfolder nafigafolder 1”.

The teacher has the option to anonymize the costénmitted in different folders,
except for the Master’s thesis folder. The studectindidate number will show
instead of their name when submissions are uploadadonymized folders.

Teachers can also work with setting up folders &signment without it being visible
to the students. This way the students will noablke to see or access the folders until
the teacher is done with setting up the strucflings is controlled from the

adminpage with the “enable” and “disable” alternesi

2.2 Submission Deadlines

Each folder type and their subfolders can have thdividual opening and closing
date and time. Default it inherits this informatiivam the parent folder or the top
community's admin-page. Each folder has the ogtidarn off this inheritance. The
remaining time before closing or opening of foldars shown.
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Teachers can grant students individual submissid@sdn specific folders or in all
the folders in a class. This option is used whadestts have the right to extra time to
complete exercises, exams, papers etc. In soms tase is also the need to give
individual students shorter time and this is algpported. The extra/shorter time can
be granted in hours, days or in a combination g&dand hours.

All the teachers and admins can see which studevis been granted extra/shorter
time in the different folders and also who graritexhd when. The students that are
granted extra/shorter time automatically receivesmail notification about which
folders this applies for.

Teachers can always see which students has subragsggnments in a folder and
which students that has not submitted. Optionaligail reminders can be sent to the
group of students that has already submitted alestis that have not yet submitted. If
necessary, administrators also have the optioplaad submissions on behalf of
students. This option is available at all times]uding after the closing time of a
folder.

Students always receive an automatic email reedipt submitting their assignments
including in the cases when an administrator subamtassignment on behalf of the
student. Teachers can also choose to receive aotditations each time a student
submits an assignment in different folders.

2.3 Status Feedback to Students

Teachers can set a status on a submission to fadid¢gether the student has passed
or not?This feed-back is stored in the comment-field and can also sort the list of
submissions by status. The passed/not passed fdedhzsed as an administrative
feedback when students must pass a certain ambmdralatory submissions before
they can take their final exam. The teachers caa geinter-friendly list with this
information and has an option to send emails tawvteedifferent groups of students
(with the status “passed” or “not passed”).

2.4 Group Submissions

Students can only see their own submitted papers sub-group the teachers can
enable group submissions of assignments. Wherdargtsubmits an assignment in a
subgroup where group submission is activated alkthdents that are members of the
subgroup are registered as authors of this assigmnifkey all receive an email

4 Grades are never stored in .LRN at UiB. All thelshis grades are registered and stored in a
database called Felles studentsystem (FS).
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notification about the submission and they casedl the submitted file in the folder
as well as the timestamp for the submission.

2.5 Documentation

The documentation for the students and the administ is available in a

MediaWiki®. Implemented in the right corner of each portedt small question mark.
Clicking this question mark leads the administrairectly to the documentation for
the portlet in question. The students are led éosthdent documentation for the same
portlet. The documentation is available in both listhgand Norwegian and depending
on the personal language setting in .LRN theyramsferred to the correct language
version of the documentation.

3 Integrations

In the customizing process there was a need taemsproper archive for the
electronic submitted assignments. It was also iapprtant to make sure that the
students submitting their Master’s thesis were &blmake their thesis electronically
available in Bergen Open Research Archive (BO®R#jugh the University Library.
Furthermore it was necessary to offer the teacheray of controlling submissions in
a text recognition system.

3.1 The Electronic Exams Archive and BORA

Integration from Assignment is made to the Uniugisielectronic Exams Archive
and the Exams Archive has integration to BORA. Whglomitting a Master’s thesis
in Assignment the student has an option to chamsesaike their thesis available in
BORA by accepting the terms that apply for this.

The teachers can send files directly from Assigrinethe Exams Archive by
checking the relevant files and then clicking adnutrequesting this transfer. The
transfer is executed each night and the status ifiehssignment shows the status for
the transfer, who requested it and when the requastmade. When the transfer is
requested for Master’s thesis the thesis will dlssent to BORA if the student has
agreed to this.

5 The MediaWiki and documentation for .LRN (My Spat&JiB:
https://wikihost.uib.no/uawiki/index.php/My_Space
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3.2 The Text Recognition System

Ephorus is a web service that checks student’s ssions for plagiarism and this
system is currently in use at UiB. Assignment hesrbintegrated with Ephorus.

In the adminpage for Assignment the teachers oguneist access to Ephorus in one or
more classes. If a teacher requests this servigevtiil get an Ephorus account and a

“Send to Ephorus” button will appear in the assignifolders in the relevant classes.
The responsible teacher for Ephorus will be postede adminpage for the class.

The teachers can check assignments and send tHepmdous for control. Ephorus
then sends the reports to the teacher’'s email.

The students must accept a personal declarativmpipears in the beginning of each
submission in order to proceed in the submissioegss. In the declaration text the
students are also made aware that all submittéginmssnts can be sent for an
electronic plagiarism check.

4  The Integration Package

There are other systems in use in various degheesghout the University of Bergen
with functions not supported by .LRN. A portlet/Agphtegration Package) for
jumping to other systems without the need for laggn again has been made
available in its own portlet. This integration gettenables the staff to easily choose
whether to use it in their classes and which systémay want to add. When a system
is added by the teacher or an admin, the membargadirectly from the portlet into
these other systems without logging in again.

In addition to Assignment in .LRN, Kdftls one of the most used systems for
submitting electronic assignments at UiB and theesy is available through the
integration portlet. Kark enables both studentstaadhers to make comments inside
student’s assignments online — a feature thattisuygported by .LRN.

5 Future Posting in the File Storage

After customizing Assignment according to the reguients from teachers and
administrative staff at UiB we received severaluesis from both teachers and staff
to enable future posting of exercises, handouts/éecare therefore working on
implementing this feature in the File Storage. Tii$ give the teachers and
administrators a greater flexibility when admirégiing their classes.

6 Kark is a system for technology enhanced leardengloped by the Kark Project at the
University of Bergen. Selettp://kark.uib.no/english/
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Abstract

The Content package is a simple and easy tool based on xowiki for content creation in the educational
context.

Going beyond the simple content creator, it is necessary to have more functionality to let the
professors take advantage of other resources available and to offer the user a better experience with
the content.

Content Glossary

A glossary is a very helpful tool for the teachers to provide a better learning experience for the users.
In every page of the content, words can be marked to have a glossary definition by an interface
provided inside the richtext editor.

Multiple Templates

The Content tool displays the content of every course with a template that is dynamically generated.
Multiple templates in content is an additional option for the teachers to change the way the content is
displayed to the users, there is a set of templates available to choose.

Linking Activities

A course in dotlrn has many tools available, to be able to link some of these tools will allow content to
be the base of the course and to help the teachers organize the course content using the current content
structure.
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1 Introduction

The Content package [1] is a simple and easy tool based on xowiki for content creation in the educational context. The
Content packages focuses on the teacher that wants to create the content of a course in a simple way with a navigation and
presentation that will be easy for the student to use. This tool helps the user focus only in the content and text rather than in
the presentation, order and navigation that is already done and organized.

Going beyond the simple content creator, it is necessary to have more features to let the teachers take advantage of other
resources available and to offer the user a better experience with the content.

2 Content Glossary
A glossary is a very helpful tool for the teachers to provide a better learning experience for the students.

In every page of the content, words can be marked to have a glossary definition by an interface provided inside the richtext
editor. A plugin for the xinha rich text editor was created to provide the interface where the terms and definitions are
inserted, updated or removed. This plugin has a main javascript file which handles the startup of the plugin and related
validations, a dialog is open when the plugin is activated, the dialog has 3 areas, the term, the definition and the existing
words.



The plugin works by selecting a portion of text to add a definition to it, the dialog opens with the text selected in the term
field in editable mode, a definition needs to be added to that text, all the current definitions in the course are shown in the
interface, depending on the selected text for the term, definitions are ordered in related and not related.

A new definition can be added to each word or the existing definitions in the course can be used as well, when a text is
selected to add a definition the term field is filled with the selected text in an editable mode but existing terms can be used
as well, when selecting an existing term, the term field turns not editable, this allows to use the full term as the ID. When
the editor saves a word in the glossary it adds a link tag to wrap the selected text, the link tag is created in the following
way:

<aid="$term__[0-9]+__ " class="glossary” href="glossary-list#term_$term"> $term </a>

In every page the glossary words are links with different color and a tooltip property, if the mouse is over a word the
definition is shown in a popup, if the link is clicked it will take the user to the glossary page with all the terms.

Each word with its definition is handled using xowiki FormPages, this allows to save specific information without creating
an external structure, fields and options can be changed at any time and more importantly allows to manage permissions on
definitions as objects.

In the content interface there is an entry for the glossary as an extra section in each unit, this glossary section has one page
that shows all the glossary entries, each entry has a counter that shows how many times the word is being used in all the
pages, an option to edit the word in a separate page and the option to delete individually or by groups. This page is related
to the unit where it was open from, the navigation tree is focused on the glossary of that unit and the template shows all the
sections of that unit.

2.1 Adding the Glossary Plugin to Xinha

To add a new plugin to xinha it is necessary to add a folder in the editor's section in the acs-templating package, this folder
must have a main javascript file that controls the dialog for the plugin and an icon to show in the editor's interface.

3 Multiple Templates

The Content tool displays the content of every course with a template that is dynamically generated. Multiple templates in
content is an additional option for the teachers to change the way the content is displayed to the users in each course, there
is a set of templates available to choose.

The content is displayed inside a template using xowiki PageTemplates, the template can be changed by modifying the
PageTemplate which will change the whole Pagelnstances related to it.

In order for the template to work with any template each object dynamically generated by this template needs to be
isolated, there is absolutely no style in any of this scripts included.

The whole template is divided in the following sections:

Sections: an unordered list with the links to the first page of each section.

Sub-sections: an unordered list with the links to the first page of each subsection.
Units: a combobox with all the units that redirects on change.

Navigation: three links with image to navigate left, right or to go to the unit's first page.
Order section: two links with image to move the page up or down in the list.

A new interface was created to select the template, each template is shown with a preview image, any template can be
selected at any time and this will automatically change the look of all pages in the content, the change is done by editing the
content of the main PageTemplate.

For all the templates there is a table that saves the following information about each template:

Template name

Template key

Template body

Template preview image name



Each one of these fields is used to make the template switching simple, the template name is the pretty name, template key
is a unique identifier that allows to locate the resources for that template, template body is the full HTML code for the
template with the includes of each script needed, this field is the one that replaces the content of the PageTemplate,
template preview image name is the name of the image that is used to preview the template before selecting it. All the
information about the templates is saved in a specific location, each template is a folder with the template key as the name
so the template will look for the resources in the following way.

/content/wwwi/resources/tempaltes/@template_key@/*

3.1 Adding New Templates

New templates can be added to content, each template needs to have a main CSS file named content-template-style.css,
more style sheets can be used but they need to be included from the main one, all the styles used for the templated need to
be defined inside a main ID, this will allow to keep the templated isolated from the rest of the site master. The images for
the template need to be in a folder named images, there are a few important images for the navigation options and should
be named: next.png, home.png, prev.png.

After the template is ready in HTML, the navigation areas need to be replaced with the includes of the scripts for each
specific action. The available scripts are: units, sections, subsections, title, navigation, order and should be included in
the following way.

{{adp /path/to/script {@parameters@}}}
4 Linking Activities

A course in dotlrn has many tools available, to be able to link some of these tools will allow content to be the base of the
course and to help the teachers organize the course content using the current content structure.

4.1 Linking Obijects to a Page in Content from each Package Interface

Every package object has a basic part as a system object, each of these objects can be linked from any package by its
unique identifier. The link between each object and content is done in the creation form for each object by linking the
object right after is created.

All the linking between the packages is done via callbacks, the implementation of the callback for each package is added in
the $package-callbacks-procs, there are two callbacks used for this process, one callback for extending the form to be able
to send the page_instance_id in the submit of the form and the other callback to link the object with the page after the
object has been created. The parameter page_instance_id needs to be added in the ad_page_contract of each page with the
specific form.

4.2 Activities Interface

In order to simplify the process of linking activities, a new interface was created to guide the teacher with the process. The
process of linking activities takes several steps, that is the reason why this new interface was designed to guide the user
through those steps, since a multi-step process can confuse the user. This interface works mostly with javascript using
visual effects for each step in order to make it more usable.

The interface is divided in two main steps with the option to go back and forth between both steps, when possible. The first
step is selecting the activity, there is a section with the information about all the activity types, after selecting select the
activity type, the current activities of that type along with the option to create a new activity of that type are shown in an
emerging section, after an existing or new activity is selected the third sections shows with the OK option to continue to the
next step. If another activity type is selected after the third section is open then the third step is closed, this will force the
user to select an activity from the type selected, the current selection is not lost is simply not shown until the same activity
type is selected again.

The second step is to set the details of that activity, a location for the page where the activity is going to showed, an
optional description for that activity to be displayed in the page. If the selection was an existing activity the interface will
redirect to the new page with the link for the activity selected, if the selection is to create a new activity then the interface
will redirect to the activity type context to create the new item, after the item is created it is automatically added to the
content page but the user will remain in the new activity context to be able to configure the activity.

The use of steps give the user the option to go back one step without having to start all over again. In this interface the user
can always know how long the process is going to be and focus only in the current action.



4.3 Displaying the Activities in the Content

Each activity is displayed inside a page in the content, the title of that page is the same title from the activity created and
the optional text is shown above the activity link, the link for the activity shows a message according to the type of the
activity, some validations are done before showing the link to be sure the activity is published, if is not the message has no
link. All the links redirect to /o/$object_id, this is a vuh file in the acs-subsite that resolves the url of the activity depending
on the type, this is done by callbacks defined on each package context.

A page with an activity is not treated the same way as a normal page, the edit link for the activities page is to the activities
interface where it shows the previously selected activity, another existing or new activity can be linked to that page. The
system knows the difference between these two types of pages by using a special table that saves the item_id of the page
and the object_id from the activity.

5 Automated Copy from Content between Courses

For content there is an automated version of the xowiki import/export functions. The export is done taking care of the
categories related to the content and the files from the file-storage linked inside the content pages. The import is done
normally, after the import each page is mapped to the category, for each activity page a new empty entry is added to the
activities table, this will allow to treat the pages as if they were activities and link a new activity to it, the glossary words
count entries are also added for the target content instance.

6 Content Moving Towards an OO Extension of Xowiki.

The content package was first developed customizing the xowiki package completely, this would leave the xowiki package
with a lot of unnecessary code and slightly different behavior in some areas.

Now the content tool is a package itself using the same xowiki structure by creating a new class ::content::Package from the
basic ::xowiki::Package, all the behavior that is needed to be changed for content was done via mixins in every proc. Using
content as an independent package comes with a lot of benefits like having specific parameters, prototype pages, policies,
etc.

Some of the changes needed for content are:

e Manage the glossary words count after saving or deleting a page.
e Adding different variables to send to the view method for pages.
e Manage the fields from the forms.

Each proc modified initially in xowiki has a mixin in the content procs to overwrite only the wanted behavior and then
continue with the default behavior of that proc in xowiki.

7 Conclusions and Future Work

A tool for creating educational content has proved to be very necessary for education, xowiki provides a set of
functionalities that through the Content Tool has been customized for e-learning purposes. A full integration into a course
can be now achieved, since activities and resources can be added and now only need a common navigation style to have it
fully integrated. Also, besides their own import / export facilities, it will be very helpful to make it possible to export and
import IMS-CP / SCORM [2] courses, integrate metadata edition defined in those standards. Finally, for instructional
design and e-Learning, will be very important to have features to help the process of creating courses, possibly through
templates and micro-templates for creating different type of content, activities and so on, something that still needs to be
defined in instructional design terms and processes in order to be implemented.
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Abstract. The purpose of the current paper is to present the Tracking and Audit Module (TAM)
developed for the OpenACS framework. The tracking and audit services of a software system provides
the means to record all the actions performed both by the direct users of a system and by the system
itself. Despite the importance of having a coherent common data model and API in order to gain access
to the tracking and auditing services, the support provided in the OpenACS framework is rather limited,
providing these services with the goal to solve specific situations, and lacking of a flexible architecture
that can be used to satisfy the different needs that may arise. The development presented here a offers
the tracking and auditing functionality embedded in OpenACS kernel, which make it stand out other
systems and stress its role in the collaboration and on-line software communities, extending also its
penetration in that market.

Keywords: Tracking, auditing, web development framework, OpenACS, dotLRN.

1 Introduction

The Open Architecture Community System (OpenACS) is a full featured web development framework used
by many big players in several important social areas, such as the NGOs world as their infrastructure
platform (Greenpeace, AIESEC, and others). dotLRN, an application for e-learning built on top of
OpenACS framework is also widely used (University of Heidelberg, the MIT Sloan School of Management,
Spanish National University for Distance Education, and many others). In those contexts, a key feature is
the tracking and auditing capabilities. It should be compliant with the standards required in each case and
facilitate the understanding of the software system (or subsystem) behavior. In particular, it should i) help to
evaluate the adequacy of the policies, procedures and other mechanisms implemented, ii) provide an on-
going feedback to the administrators, iii) assess the system for security, and iv) support the development of
new useful applications over the audit trails.

Despite the importance of having a coherent common data model and API to gain access to the tracking
and auditing services, the support provided in the OpenACS framework is rather limited. There exist
services to solve specific situations, but the framework lacks of a generalized and flexible architecture that
can be used to satisfy the different needs that may arise. OpenACS offers two ad-hoc solutions: the
ClickStream [1], [2] and the User Tracking [3] packages, both of them with the aim to resolve specific needs
and problems. Those packages are very good at resolving the concrete situation for which they were
designed, but they do not offer a flexible architecture to solve any situation where the tracking and auditing
services may be required.

This paper presents the developed Tracking and Auditing Module (TAM) that embeds in the OpenACS
kernel the tracking and auditing services with the aim to solve the deficiencies described above. First, a
brief theoretical introduction to the tracking and auditing services is given. Next, the TAM architecture is
presented. Then, the TAM implementation is shown. Finally, the benefits of the developed module and its
open issues are discussed.



2 Introduction to Tracking and Auditing Services

As is detailed in the previous article of the aDeNu research group, A General Tracking and Auditing
Architecture for the OpenACS Framework [4], the tracking and auditing services of a software system, as is
described in the Fig. 1, provide the means to record all the actions performed both by the direct users of a
system and by the system itself; where an action is defined as a specific piece of functionality of the system.
The execution of an action implies some kind of processing to be applied over an object, or a set of objects
on a dataset. An object in this context is defined as a set of attributes, where an attribute is a unique name-
value pair [5]. We are not referring here to the OpenACS objects.

Objects
Eotors Definition <
- Users
Data necessary
B to track -
Berfarms l Semantic Processing
A
Specific system| Objects
functionality Belongs
l Belongs
Records
data

Fig. 1. Tracking and auditing processes

It is important to separate the responsibilities of the tracking and the auditing services, as is specified in
Fig.1. The auditing service is in charge of the definition of the objects that need to be audited, the definition
of the necessary data to be recorded in order to audit the defined objects, and the performing of the
semantic processing over the recorded data, in order to extract the objects and the meaning of the interaction
between those objects. The tracking service is in charge of recording the data defined by the auditing
service.

3 Tracking and Auditing Module Architecture

The main goal of the TAM architecture is to offer a coherent common data model and API that the
applications can use in order to access to the tracking and auditing services. With the proposed architecture,
a new application only needs to hook to the meta data model offered in order to gain access to the TAM
services, avoiding or minimizing the amount of code repetition. The components of the TAM’s architecture
and the relationships between them are diagrammed in the Fig. 2 as follow:
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Fig. 2. The TAM Architecture

The architecture’s components are:

— Auditing Service: It offers a centralized access and administration to the TAM, allowing the
permissions administration, the definition for a package instance of the objects' to be tracked, and the
registration of a package instance to the TAM.

— Tracking Service: 1Tt collects through AOLserver filters the data (raw and meta data) of the events
defined by the package instances registered to the TAM.

— JASPER Server: 1t offers a high performance Java TCP/IP server that is in charge of the report
creation and visualization through the JasperReports® tool.

— Service Contract PackageEvents (SCpe): The service contract allows the definitions of the commands
that are able to generate meta data. Each OpenACS package that would like to take full advantage of
the tracking and auditing services can provide an implementation for the SCpe. It must also provide its
own semantic processing functions in order to do the meaning extract from the Tracking Service’s
recorded data.

1 The EVENTS in the TAM language.
2 The Java leader open source tool for reporting (http://jasperforge.org).



4 Tracking and Auditing Module Implementation

The main details of the TAM implementation are described in the following sections.

4.1 Data Model

The key concept in the TAM package is an event, this is the object® that a package instance registered to the
TAM wants to be tracked. An event has a regular expression® as its definition, the package instance
associated to the event, the command collection associated to it, and its state. Each command associated to
the event is related to a command template and a context. A command template belongs to a package type
and is available to all the package instances of the same type. A context has a regular expression as its
definition and it is a sub expression of the regular expression that defines the event, if the URL requested
matches the context, then all the commands associated to it are executed by the tracking service.

An event is modeled as a collection of OpenACS objects and relations’® belonging to the OpenACS
Content Repository, as is shown in the Fig.3.

TAM_CR_EVENTS_DEF
- event def
- package id
- state

“ T

TAM_CR_CMDS_DEF TAM_CR_CTXS_DEF
- state n 1 - context def
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1
TAM_CR_CMD_TMPLS_DEF
- command def
- package type
- command id

- meaning
- state

Fig. 3. The TAM data model

The Content Repository use offers several benefits, the first and more important is that is possible to keep
track of all changes over the TAM configuration. The other advantage is that the event is composed by
several OpenACS objects and then is possible, for example, to use the system permissions in order to set
special permissions over the commands associated to the event.

4.2 Tracking

When a user interacts with the OpenACS framework, he goes through the AOLserver web server, so all the
user performed actions® are going through the AOLserver. For this reason, the AOLserver’s filters have
been selected as the method to gatherer the data for the tracking service. The TAM implements two filters
to track the events data, the tam_preauth as a pre-authorization filter, and the tam_trace as a trace filter, as
is shown in the Fig. 4.

3 In the sense of the tracking and auditing definitions and not as an OpenACS object.
4 That will be matched against the URL requested.

5 That are also OpenACS objects.

6 The exception is a direct modification of the OpenACS database.
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Fig. 4. The TAM tracking filters

With the two filters, the whole life cycle of an URL request is covered, but is the fam_trace filter that is in
charge to set the event data associated to the URL request. This data is later saved to the TAM log file by
the scheduled procedure tam_events_write.

4.3 Auditing

The auditing service allows to define for a package instance the event (audit object) to be tracked. An event
definition is composed by raw and meta data. The raw data is the regular expression that will be used by the
TAM filters to match the requested URLs. The meta data are the commands associated to the package
instance and that will be executed by the TAM filters. Those commands represent the package knowledge
domain and when are executed they will produce the data associated to the action that wants to be tracked.

In order to associate to a package type the command templates, a package must implement the Service
Contract PackageEvents, then when the TAM is initialized or its configuration is refreshed, those templates
are converted to a Content Repository object with a pending state, later, when the templates are approved,
they are available to the package instances of the type associated to the template.

Through the GUI offered by the auditing service, a TAM administrator (an auditor admin) is able to
create the event associated to a package instance. The event creation involves the definition of the regular
expression related to it, the selection of the commands to be executed (from the command templates
available to the package), and the definition of the contexts associated to them. An event is created with a
pending state.

A TAM user (an auditor) is able through the auditing GUI to register a package instance to the TAM, for
this he needs to select the pending event associated to the package instance and register it. When an event is
registered it goes to the registered state, and it is possible to run from the GUI the reports created in order to
analyze its recorded audit data.

4.4 JASPER Server

The JASPER Server is a high performance Java TCP/IP server that allows to invoke the JasperReports tools
from the OpenACS framework through a socket connection. The high performance is obtained through the
use of a work thread and database connection pools.

When an user ask for a report, the JASPER Server attends the request with a thread from the work thread
pool, if not thread is available in the pool a new one is created. The thread that is in charge of the report
generation uses a connection from the database connection pool in order to retrieve the necessary data to
generate the report, if not connection is available in the pool a new one is created. The JASPER Server
architecture is shown in the Fig. 5.
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Fig. 5. The JASPER Server

An additional benefit of the JASPER Server is that it can be used by another OpenACS package that needs
a report generation service.

5 Conclusions and Future Work

The TAM system developed intends to resolve an open issue in the OpenACS framework, which is the
lacking of a proper tracking and auditing service, which make it stand out other systems and stress its role
in the collaboration and on-line software communities, extending also its penetration in that market.

The TAM offers an architecture fully open and very flexible, in which different packages instances can be
added or removed, depending of the diverse audit needs that may arise. The TAM also provides a very
powerful mechanism to be used as a base to develop adaptive functionality for the end-users, as for example
to provide support for recommending users in dotLRN [6].

In order to assure a scalable and secure tracking and auditing service, there are still some open issues to
solve. One is to determine if there is a better way to the use of commands to incorporate the package
knowledge domain without knowing it beforehand. The other open issue is the record process itself. More
specifically, it is necessary to determine an efficient way to mark and process the TAM log file.

Future work is focused in improving the TAM performance and functions, especially by adding it
artificial intelligence techniques that enable a better understanding and use of the event data recorded.
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Abstract. IMS Learning Design (IMS-LD) specifies how to combine
a set of resources and the interaction among different users, but when
a UoL is deployed, certain additional problems arise that hinder the
effectiveness of the approach. Based on empirical observation, authors,
tutors and teaching staff in general usually require to change a UoL
while is being used. These changes may range from trivial corrections, to
more complicated modifications. In this document an enhanced version
of GRAIL (Gradient RTE for Adaptive LD in .LRN) is presented. The
changes follow two directions. The first one is the enhancement of an the
space called the cockpit where teaching staff and administrators not only
may change any of the properties, but now may edit certain components
of the UoL. The second one is the deployment of all HTML and text
resources as XoWiki pages. Combined with a permission management
system in the cockpit, the flexibility of a UoL is significantly increased.

Key words: IMS Learning Design, authoring, .LRN, flexibility, edition

1 Introduction

The trend observed in e-learning scenarios during the last years is to increase the
variety of resources and interaction patterns. Scenarios have moved from simply
making available a set of resources in the net, to the creation of virtual com-
munities where collaboration takes place among different actors. As an answer
to capture the structure and facilitate the deployment of these scenarios, Edu-
cational Modeling Languages appeared. In 2003, the IMS consortium released
the first version of the Learning Design Specification [1] (henceforth IMS LD, or
simply LD). A Unit of Learning (UoL) is a compressed file containing a set of
resources and the instructions on how it needs to be deployed in a learning envi-
ronment. GRAIL is the run-time environment embedded in .LRN that interprets
UoLs and makes them available to communities or courses.
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las Comunicaciones”, project TSI2005-08225-C07-02 and by “Plan Nacional de
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2 Basic Resource Edition in GRAIL

Although the use of a clearly structured learning scenario has multiple ad-
vantages, one drawback observed in several experiences is that poor integration
with the so-called “authoring cycle”. In our experience, during the whole life
cycle of a learning experience, both resources and the learning scenarios are
constantly changing. The changes may range from major reorganizations at the
early stages, to small adjustments while the experience is being enacted. So far,
the paradigm used to create and deploy UoLs had a strict and clear separation
between the authoring and the execution phase. This separation was such that
the resources of a UoLi could not be modified once uploaded in a server.

In this paper a set of functionality is described aiming at relaxing this restric-
tion. By combining the use of modules already available for .LRN, resources can
be easily modified. When combined with the permission management facilities,
the approach allows a wide range of new learning scenarios where content can
be modified not only by the teaching staff, but also by students.

2 The relevance of Run-time course edition

For the purpose of the discussion in this document, we define “flexibility”, in the
context of pedagogical design, as the capability of changing the course behavior
or resources while being enacted. A deeper analysis of this desired feature is
explained in detail in [2]. In the context of the run time state, the LMS providing
the execution environment should be able to provide this functionality in order
to be able to react to situations not foreseen while the Unit of Learning (UoL)
was created in the authoring stage.

There is a significant level of difficulty to predict how students will respond
to the design of the course. This is due mainly to the intervention of external
factors that may change the students disposition or state of mind. It is in these
cases where flexibility plays a very important role in the run-time environment.

The IMS LD specification [3] provides a generic and flexible language to
model a wide range of learning methodologies [4], but its purpose is to bundle
this learning model and the resources attached to it into a content package that
can be reused in any other run-time environment. While one of the implicit
main targets LD tries to reach is resource reuse, basic edition functionality can
be provided in the LD player in order to provide a increased level of flexibility.

The basic functionality for editing a learning object can be applied in two
contexts: the unit of learning structure and the resources attached to either an
activity or the environment associated to an activity. Tackling both problems at
a run-time level provides a higher level of flexibility in the enactment stage of
the course.

The ability to modify the structure or the learning object within the run-
time stage allows course staff to adapt the original course design to unpredicted
changes in the course environment:students performance being different to the
estimated, term length modifications due to external factors, etc.

IMS LD states that activities are conducted within an environment which
consists of a set of typically external learning objects and services. The addi-
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tion/removal /change of resources in this environment is an basic (and desirable)
edition capability.

The other desired functionality is the edition of termination conditions of
an activity. An activity is finished according to a condition set in the authoring
phase. Available choices are: let the student decide, a time limit condition, when
a specific property value is assigned, or when a condition is true. This termination
condition is directly related to the temporal duration of the course. It is therefore
required to manipulate also these conditions during the execution phase.

The structure of a UoL consist of a method, which may contain one or many
plays, which contain acts and these acts contain role-parts, defined as the par-
ticipation of a person role in an activity or set of activities. This set of activities
is known as an activity structure. It is also highly desirable to be able to add a
learning or support activity to an already existing activity structure. Further-
more, the order in which these activities are deployed to the students should also
be available to be modified.

Finally, the set of resources included in the content package of the learning
unit may contain mistakes introduced during the authoring phase. Without a
simple edition features in the LD player, the incorrect resource would have to be
fixed outside of the LMS, the content package would have to be generated again,
imported into the player and re-instantiated. Aside from being an unnecessary
complex task, a new instantiation implies loosing the progress made by the
students in the UoL, the statistics and other information gathered by the player.
As a consequence, as of now, fixing this type of errors is delayed until a new
experience is deployed.

3 Implementation in GRAIL

GRAIL (Gradient RTE for Adaptive LD in .LRN [5]), in its role as solely a
player, it does not allow any interaction with the course staff besides of the ones
defined explicitly in the “staff” role by the UoL author. This interaction may
consist of providing support through support activities or changing property
values in order to modify certain directions in the course flow, but it is highly
unlikely that the author conceives and defines all possible interactions or changes
in the UoL. A detailed description of the design and implementation of GRAIL
is available in [6]. This section describes the approach taken in order to enhance
its functionality and provide the required flexibility and adaptability.

Structural changes

IMS LD allows the specification of a monitor service mainly used to review the
current status of the UoL at run-time and keep track of the progress made by the
students throughout the course enactment. Our approach with GRAIL has been
to instantiate this functionality by default and extend it to provide some basic
edition capabilities. This new interface including the support of the monitor
service and basic structural edition capabilities is referred to as the cockpit.
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Through the cockpit (shown in figure 1), course staff can, for example, add,
modify or remove a URL from an activity environment. This implies manipulat-
ing the learning object resource which belongs to the activity environment and
contains the URL as a resource item. This allows to easily modify the URLs
included at the authoring phase, which could have been changed lately or are
no longer be available for the students.

The edition of the activity termination condition allows the complete con-
figuration of this feature. Thus, the course staff can modify the length of the
duration of an activity in a way completely transparent to the student.

The next step to increase the needed flexibility and adaptability is achieved
by allowing activity management within an activity structure. The addition of
new activities and the possibility to change the order in which they appear
provides a simple way to enrich the learning object throughout it is enacted.

Run(UoL) Name:

" User aotivity rsports @ [User activity || Complete activity

= Resource Permissions

—Complete Activit
El UoL Environments

+ actividad! (No users) @ None

+ actividad1-b (1 user) O User choice

+ actividad2 (1 user) O Tirme limit

* actividad?2 (1 user) ¥rs  Mons Days Hrs Mins Secs

+ actividad3 (No users)

» actividad3-b (1 user) > wh
— ) When a property is set

+ actividad4 (No users)

- Property
Environment

sala de discusion valus

test (No users) [EDIT] [DEL |

foro01 (1 user) [DEL |
—
(]
URL
L

Fig. 1. Edition of activity termination condition in GRAIL cockpit.

Although far from a fully fledged editor, these three key actions have been
identified as to cover most of the changes that are usually difficult to anticipate
during the authoring phase, yet they need to be addressed by the RTE.

Resource Edition

For the sake of the following discussion, by “Resource” an HTML or any other
format suitable for edition is assumed. In the presented enhanced version, the
edition of resources is achieved through the integration of the XoWiki applica-
tion already present in .LRN. GRAIL processes of parses these resources when
deploying the UoL and uploads the content in an XoWiki instance. Thus, all
resources are treated as wiki pages with the management capabilities offered by
XoWiki (see figure 2).

During the parsing stage, the content of textual files, HTML, XML, etc. is
extracted and imported into an XoWiki page. The IMS LD global elements —tags
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that allow to include property values inside content— are handled as HTML tags,
these are not affected by the wiki import process.

During the UoL deployment phase the wiki page needs to be rendered into
its HTML equivalent and is obtained simply invoking the proper URL. This
generated page contains the usual links to manage the wiki content and the
XoWiki functionality is used to edit, revision control, etc. The possibility to
edit these wiki pages relies on the permissions set by the course staff within
the cockpit, where a permission management interface is provided to determine
what roles have access to edit the UoL resources in a very granular way.

When used in a learning scenario and combined with a comprehensive per-
mission management functionality, there are multiple new scenarios that are
now easily implemented. For example, a UoL may include certain documents
partially created (or empty) and let students complete the content as another
activity within the UoL.

Scope of the resource modifications

In order to understand the scope of the modifications made in the structure and
content of a Unit of Learning, it is important to know how this learning object is
treated within an IMS LD player. The learning object, packaged in a compressed
file with a special structure known as a content package, is imported into the LD
player system, this learning object performs as a template and is used on the
next step when a new instance of the object is generated, thus creating a run.

In our approach, the activity structure and the resources are not instanti-
ated for each run; the only objects that are instantiated in a per-run basis are
the property-values, due to the support to personal properties (locpers in LD
terminology), which are properties attached to a local and individual context.
Thus, even though the modifications of the activity structure and resources are
done within the cockpit which is related to a single run, as of now, the changes
affect every all runs instantiated from the UoL as the modified one. This allows
the course the staff to make corrections in every single instance of the UoL at the
same time. If an old version of the instance is required, it needs to be imported
from the original content package.

4 Conclusions

This paper describes the strategy followed to improve run-time flexibility in IMS
Learning Design. The described actions has been implemented as part of GRAIL,
the IMS Learning Design run-time environment in .LRN.

As it was designed before, once deployed, an instance of a IMS LD course
could not be modified, with the consequent flexibility reduction. The proposed
simple edition functionality available at run-time provide certain degree of flex-
ibility to the course. The proposed improvements can be divided into two cat-
egories: content and structural changes. Changes in content allow teachers to
correct possible mistakes in activity descriptions or to provide additional re-
sources to facilitate the activity completion. Structural changes, on the other
hand, allow the inclusion of new steps in the activity tree.
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Fig. 2. Edition of activity content with XoWiki in GRAIL.

To provide the functionality to edit resources GRAIL relies on the XoWiki
module already existing in .LRN. Every resource included in the IMS LD package
is imported and managed by XoWiki. Structural changes are performed by using
a new interface to the UoL called cockpit, which allows to include new activities
and to modify the sequence within an activity structure, completion conditions
and property values.

The changes created with this new functionality affect all existing course
instances derived from the same UoL at once. The only exception are IMS LD
properties, which are modified only in the scope of a single instance of the Unit
of Learning.
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Abstract. This paper describes a new adaptive functionality developed
for the learning management system dotLRN, which is based on us-
ing evaluation tests within the learning process described by means of
the specifications defined by the IMS Consortium. Nowadays, there ex-
ist some challenges for providing standard-based large-scale adaptation
processes in learning management systems. Evaluation tests represent an
interesting alternative to support adaptation to the student interaction
flows. In particular, dotLRN includes accessibility features and standards
support. It has two different packages that we have integrated to pro-
vide that adaptive functionality: the assessment package for publishing
evaluation tests and the IMS-LD player, called GRAIL.

Key words: Adaptation, learning management system, dotLRN, spec-
ifications, IMS-LD, IMS-QTI, grail, assessment

1 Introduction

Nowadays, distance education cannot be understood with systems that only offer
information through the Internet and communication channels. These systems
also have to be able to guide the student’s interaction to educational goals clearly
specified and learning tasks that can measure those goals success and, therefore,
encourage learning in an effective way. Furthermore, the most relevant educa-
tional specifications insist on focusing on learning activities beyond the contents.
The learning activities facilitate a better utilization of the resources used in every
learning process such as materials, tools and the course configuration. Under this
new approach the contents are not isolated and become part of a real distance
learning process [1].

A variety of research work has already been done in adaptive learning process
to students and groups of learners. The aDeNu (Adaptive Dynamic online Edu-
cational systems based oN User modelling) ! research group is researching how to

! http://adenu.ia.uned.es/adenu/
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provide adapted responses to the students needs in Learning Management Sys-
tems (LMS) in order to improve the effectiveness of the learning process. aDeNu
began this research with the alFanet project [2], which seeked to build a LMS
with adaptive functionality to learners and tutors in instructional design, in the
interaction and in the presentation layer. Related to this, the EU4ALL (Euro-
pean Unified Approach for Accessible Lifelong learning) 2 project is defining and
developing an extensible architecture to support real distance education for all
and the ADAPTAPlan (Adaptation based on machine learning, user modelling
and planning for user oriented complex tasks) 3 project is trying to reduce the
design effort, which is proven as a bottleneck in adaptive standard-based LMS.
It is not possible to design all different situations that can occur in a learning
process such as evolving learner’s needs and knowledge, preferences, etc.

To cope with these issues, ADAPTAPlan and EU4ALL rely on an intensive
use of educational specifications (IMS family) and standards (IEEE-LOM). In
particular, two IMS specifications have been specially relevant for this job: IMS
Learning Design (IMS-LD) and IMS Question and Test Interoperability (IMS-
QTI). IMS-LD formalizes the design of learning processes in Units of Learning
(UoL). The specification IMS-QTT provides a data model suitable for represent-
ing evaluation tests and its results using XML language. The most interesting
related to adaptation is the use of both specifications IMS-LD and IMS-QTI
together, so that a learning process can be addressed to different objectives and
goals depending on different evaluation tests and the student’s results.

Next, this paper presents the new adaptive functionality developed differen-
tiating between design time, publication time and runtime. Then it presents the
application of this work to ADAPTAPlan and EU4ALL Projects and it finishes
with some conclusions and future work.

2 New Adaptative Functionality

The specifications IMS-LD and IMS-QTI are implemented in dotLRN LMS, a
full-featured application for rapidly developing web-based learning communities
built on top of OpenACS framework. dotLRN architecture is made by different
packages; the grail package implements learning process publishing according
to IMS-LD and the assessment package implements evaluation test publishing
according to IMS-QTI. These two packages can be used separately and people
can either publish learning processes using grail package through Units of Learn-
ing (UoL) or publish evaluation tests using assessment package or together in
dotLRN.

Authors may want to design learning processes according to both specifi-
cations in order to take advantage of all the features they offer. For example,
using IMS-QTTI, authors can define different activities depending on the student
test results. This is still an open issue in dotLRN, the use of IMS-LD learning
processes and IMS-QTT evaluation tests together in order to exploit the benefits

2 http://www.eudall-project.eu
3 http://adenu.ia.uned.es/adaptaplan
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that provide both specifications. Actually it is possible to import an IMS-QTI
evaluation test inside an IMS-LD learning process, but it is not developed yet the
return of the score obtained in an assessment back to the learning process. We
will explain next how is this issue resolved in the different stages of the learning
process.

2.1 Design Time

Our purpose is to use IMS-QTT assessments to control de learning process flow
defined according IMS-LD. The IMS Question and Test Interoperability Integra-
tion Guide * describes how the properties in an IMS-LD course and the variables
of the IMS-QTTI evaluation test have to be defined, in order to synchronize both
of them and be able to continue a learning process depending on the student’s
score (figure 1). This issue has to be known previously by the teacher at publi-
cation time.

Unit of Learning

QT
processor

<locpers-property
identifier="VPROP "/>

<decvar varname="VPROP*
vartype="Integer"
defaultval="0"/>

| Design time Run time

Fig. 1. IMS-LD and IMS-QTT integration

Introducing a practical example, in the IMS-QTT evaluation test, the author
has to define the variable that saves the score and will synchronize with the
property defined in the IMS-LD. We can see it in one item definition of the
IMS-QTT assessment:

<item title="begining” ident="QUE_1003">
<presentation>
<material>
<mattext texttype="text/html”>
<! [CDATA[Where did Impressionism begin?]]>
</mattext>
</material>
<response_lid ident="QUE_1004_RL” rcardinality="Single” rtiming="No">
<render_choice>
<response_label ident="QUE_1004_A1">

* http://www.imsglobal.org/question/qti_v2p0/imsqti_intgv2p0.html
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<material>
<mattext texttype="text/html”><! [CDATA[Rome]]></mattext>
</material>
</response_label>
<response_label ident="QUE_1004_A2”>
<material>
<mattext texttype="text/html”><! [CDATA[Spain]]></mattext>
</material>
</response_label>
<response_label ident="QUE_1004_A3">
<material>
<mattext texttype="text/html”><! [CDATA[Paris]]>/mattext>
</material>
</response_label>
<response_label ident="QUE_1004_A4”>
<material>
<mattext texttype="text/html”><! [CDATA[London|]></mattext>
</material>
</response_label>
</render_choice>
</response_lid>
</presentation>
<resprocessing>
<outcomes>
<decvar vartype="Integer” defaultval="0" varname="score” />
</outcomes>
<respcondition>
<conditionvar>
<varequal respident="QUE_1004_RL”>QUE_1004_A1l</varequal>
</conditionvar>
<setvar varname="score” action="Add”>0</setvar>
</respcondition>
<respcondition>
<conditionvar>
<varequal respident="QUE_1004_.RL”>QUE_1004_A2</varequal>
</conditionvar>
<setvar varname="score” action="Add”>0</setvar>
</respcondition>
<respcondition>
<conditionvar>
<varequal respident="QUE_1004_RL”>QUE_1004_A3</varequal>
</conditionvar>
<setvar varname="score” action="Set”>1</setvar>
</respcondition>
<respcondition>
<conditionvar>
<varequal respident="QUE_1004_RL”>QUE_1004_A4</varequal>
</conditionvar>
<setvar varname="score” action="Add”>0</setvar>
</respcondition>
</resprocessing>
</item>

In the IMS-LD learning process definition, the author has to create two prop-
erties. The property resource-test4.score which will get the student test score and
the tmpeval-good-enough property is defined to pass to the next activity depend-
ing on the resource-test4.score property.

<imsld:locpers —property identifier="resource—test4.score”>
<imsld:datatype datatype="integer” />
<imsld:initial —value>0</imsld:initial —value>
</imsld:locpers—property>
<imsld:locpers —property identifier="impeval—-good—enough”>
<imsld:datatype datatype="boolean” />
<imsld:initial —value>false</imsld:initial —value>
</imsld:locpers —property>
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Then, the author defines a learning activity, related to the IMS-QTI evalua-
tion test:

<imsld:learning —activity identifier="LA—task41”>
<imsld:title>4.1. Impressionism Evaluation</imsld:title>
<imsld:activity —description>
<imsld:item identifierref="resource—test4” />
</imsld:activity —description>
<imsld:complete—activity>
<imsld:when—property —value—is —set>
<imsld:property—ref ref="impeval—good—enough” />
<imsld:property —value>true</imsld:property —value>
</imsld:when—property —value—is —set>
</imsld:complete—activity>
</imsld:learning —activity>

The real potential of using IMS-QTI and IMS-LD together is found in the
definition of the conditions. With this definition we can guide the student’s
learning process to specific goals, according to the assessment score achieved.
The next code shows how the properties are updated and the assessment activity
can be completed:

<imsld:conditions>
<imsld:if>
<imsld:greater —than>
<imsld:property —ref ref="resource—test4.score” />
<imsld:property —value>5</imsld:property —value>
</imsld:greater —than>
</imsld:if>
<imsld:then>
<imsld:change—property —value>
<property—ref ref="impeval—good—enough” />
<property—value>true</property—value>
</imsld:change—property —value>
</imsld:then>
</imsld:conditions>

Finally, there is a definition in the IMS-LD of the resource that calls the
IMS-QTT evaluation test:

<resource type="imsqti_item_xmlv2p0” identifier="resource—test4”
href="resources/imsqti—impeval.xml”>
<file href="resources/imsqti—impeval.xml” />
</resource>

As shown before, the property identifier in the IMS-LD has to be defined
with the rules described in the IMS-QTI Integration Guide: the name of the
resource in the left side and the variable of the score in the IMS-QTI assessment
in the right side.

2.2 Publication Time: Properties Synchronization

The first development solves the functionality of properties and variables syn-
chronization. This functionality works in publication time and when an author
tries to publish a learning process and there is a problem with the definition,
dotLRN warns the author with a message (figure 2):
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Uploading IMS LD

Uploading and processing your course, please wait...

W wil continus sutomaticaly when processing s complete

Uploading new IMS Learning Design

== WARNING --
Properties and QTl-Resources definition does not match the IMS Question and Test Interoperability Integration Guide.

The resource identifier is: resource-testd and it doesn't match any property defined.

Fig. 2. Warning message: Resource and Property do not match

dotLRN shows a warning message, that something is not well defined accord-
ing to the IMS Question and Test Interoperability Integration Guide. dotLRN
does not show an Error message, because the IMS-LD and IMS-QTI can be well
defined according to both specifications and they can be used separately.

2.3 Runtime

If the author published the learning course without any problems, it is time for
the students to use it. A student running a course in dotLRN accesses to an
IMS-QTT assessment. In that moment, dotLRN opens the assessment package
and the student fills the evaluation test. Now, when the student finishes the
assessment and clicks on submit, the score is returned from assessment to grail
package, is saved in the property defined in the IMS-LD learning process and
the student can continue the learning process. According to the score and the
conditions defined in the IMS-LD, the student learning process can be guided to
different activities in order to achieve different goals.

3 Application to ADAPTAPIlan and EU4ALL projects

Related to ADAPTAPLIlan, aDeNu group defined some learning processes ac-
cording to IMS-LD specification, the Felder-Silverman learning styles model and
the Bloom’s Taxonomy. With this new adaptive functionality we are redefin-
ing the course assessments following IMS-QTI. In particular, we are redefining
assessments in an online course about basic concepts in object oriented program-
ming - OOPC [3] using IMS-QTT and thanks the new functionality we will be
able to use the course in dotLRN LMS.

Related to EU4ALL, the objective is to influence the universities to offer
accessible and usable learning services to attend the most people needs. Actu-
ally, there is a growing number of students in Spain who have diverse needs
in accessibility and functional diversity to enjoy the resources offered in higher
education and nearly the half are learning at the Spanish National University of
Distance Education (UNED). The new functionality presented in this paper can
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offer very valuable results and therefore we are defining real scenarios that take
into account the daily needs in UNED and try to take advantage of evaluation
tests to offer personalization processes to the students [4].

4 Conclusions and Future Work

We presented the develop of new functionality in dotLRN, that consist in the real
integration between grail and assessment packages. Moreover, we presented how
it is being applied to ADAPTAPlan and EU4ALL projects. This development
represents an important improve in the evolution of dotLRN in its way offering
more functionality, better features and continue being a reference system in the
world of distance education. It also represents an improvement in the adaptabil-
ity of the learning process, as every adaptive functionality needs a previous work
of evaluation on behalf of the LMS, that now can be defined following IMS-QTI
within a learning process designed following the specification IMS-LD and all of
this be published on dotLRN.

We will continue researching in the evolution of dotLRN system in order to
continue improving its adaptability to the individual preferences of each stu-
dent, to increase the number of people who can use the learning management
system in a useful, simple and efficient way and considering their accessibility
needs. We will do it defining real scenarios in the virtual LMS used by teachers,
students and staff in the UNED to acquire usefull results. Furthermore, we will
extend the assessment package by implementing question selection and ordering
functionality in order to offer adaptive tests, to collect traces and improve the
adaptation response that now is reflected in the recommendations presented in
[5].
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learning technologic standards to specify and t@ratterize important
elements of the learning process, and also, igeiti agents for developing an
independent multiagent platform. The models wenglémented upon dotLRN
and because of its open source feature we cannpriesglementation details.
The work implemented will contribute to ADAPTAPLaroject (TIN2005-
08945-C06-00).

Keywords: Learning styles, collaborative competency levelchirze learning.

1 Introduction

The technological advances have generated greatgekain educative process,
obtaining this way the technology getting invohiadhe pedagogical context. These
changes require all elements (students, professordents and tools) to adapt their
self to this new context where the e-learning plaifs development growth takes an
important place.

In this work we present some contributions to teeelbpment of these e-learning
platforms. In this case, the dotLRN platform beesnin our environment work to
show the results. Therefore we developed someriesathat suggest improvements
in the learning process as follows:

1) The delivery of resources ordered according to the user learning profile. To
define this profile a dotLRN package has been wsmbrding to the learning styles
defined by Felder [1]. The identification of leargistyles to each student contributes



greatly to improve the quality of education, beeaiisould offers dynamic teaching
materials adapted to individual preferences.

2) The delivery of recommendations according to user participation profile in
collaborative activities. This profile is obtained from the user interactionith the
collaborative tools presented in the platform. @wing to this, we extracted the
information of the user participation from log fleand a database that could be
managed in dotLRN.

In order to give the ordered resources and to gémehe recommendations, we
used machine learning techniques to decide theeptation order of the resources
and to identify suitable recommendations accordiogthe student collaborative
competence level.

In the first part the resources delivering proagsiag machine learning techniques
into dotLRN is presented. The second part presth@scollaborative competence
level model using machine learning techniques. Iireome conclusions and future
work are presented.

2 Dedlivering Resources using Machine Learning Techniques into
DotL RN

One of the main functionalities of the e-learnifgtiprms is the learning resources
distribution. In this work we propose a content@dtion model based on the learners
learning profile, and the tests and results weraiobd using the dotLRN platform.
The reasons to select this platform are explaingd more detail in [2].

To develop the adaptation model, we first desigth develop a user model based
on the learning styles definition proposed by Felled Silverman [3]. Furthermore,
we consider the experience of thematic expertglfera at the University of Girona)
and we define a measure of the preferences ofetlmédrs about different learning
resources, as we present in table 1.

Tablel. Preference measure by resource types.

Preference measure Description

Indifferent (1) The student does not worth that teacher presents this
resource type, because she feels that it is nadedkeer it
does not contribute in her learning process.

Good (G) The student likes this resource type ashmas others
resource types, she appreciates that the teachsemnis them
and she thinks that she can achieve her learniras.go
However she does not prefers them specifically.

Very Good (VG) The student love to learn with thésource type and she
prefers it more than other types. In fact, whenghaent is
learning, she likes to begin analyzing the themptaposed
in these resource types, this means why she coasigey
important that teacher take into account this resmotypes.




In this paper we describe three processes needsthieve the implementation of the
adaptation process upon dotLRN: 1) tagging of learmesources following the
IEEE-LOM standard [4], 2) using of machine learniteghniques to classify the
presentation order of the resources and 3) delieémesources adapted to learners
using the dotLRN platform.

2.1 Tagging of learning resources

To implement the adaptation model we were based itest teaching course
elaborated in [5] that counts on 144 resourcessifiad in exercises, simulations,
graphs, slides, texts, readings, examinations esalution of problems.

These resources were tagged according to the sthdahe IEEE-LOM, and
published in Fedora (Flexible Extensible Digital &t Repository Architecture), a
free distribution and open code digital repositotlyat allows the creation and
manipulation of different digital courses. The séilen of this software was made
based on the analysis and evaluation developefl]jmhere was analyzed software
programs of this type that have been implantedimilar contexts. Using this
repository, the resources will be consulted frortLBN according to the presentation
order obtained by means of applying the machinenieg process.

2.2 Machine Learning Process

When the student begins the learning process, semts Felder's test using ILS
package upon dotLRN [7]. According with the reswltdained in the test, the system
defines which is the user learning profile basedtenuser learning styles proposed
by Felder. Identified this profile, to define thelidering order, machine learning
techniques were applied based in the following fisem 1) it is possible to define the
learning style of a student like a set of fourihtites, 2) it is possible to relate each
attribute associated to the style, to the degra@beofesource type preference, and 3) it
is possible to create a specific attribute to re@né a quantitative measurement of the
existing relation between the attributes. The pseidescribe the characteristics of a
classification task, that is conformed by differatitibutes and one of these attributes
corresponds to the class that identifies the peefex or not to a resource. In table 1,
the classes considered are presented. Accordinbet®e premises, are created the
training examples to feed some automatic classifinaalgorithms in order to
generate a decision tree that supports decisionchiese the algorithm that allowed
us to obtain the minimum error in the classificatand the highest precision.

In order to use the algorithm with the charactmssthat better fit to our needs, we
made tests with the software Weka, which is a saiwof free distribution,
multiplatform, easy to use and open code that altovapplied different machine
learning and data mining techniques. Weka allowetbumake tests with the ID3 and
J48 algorithms. The best result was obtained wighalgorithm.

With the training examples set up and the learailggrithm selected, is generated
the decision tree that will be used to search #sailts of the resource presentation
order. In [3] is presented how applying intelligegent’'s technology we obtain the



order. Then, this multiagent system generates x4 file with the resource
presentation order, that is sent to the dotLRNfpiat where will be shown to the
learner the resources adjusted to her learning.styl

2.3 Délivery of the Resour cesusing DotL RN

The architecture of the delivery process is madefupvo integrated elements, the
first corresponds to the interaction components dotLRN and the second
corresponds to the external components to be weginto the platform.

The interaction components in dotLRN receive retjusem both the teacher and
learners, and according to the request source, satiens are implemented, which
have been defined on dotLRN by means of developQif packages: “Import” and
“Adapter”.

In terms of the integrated elements, on one sidd~#dora repository receives and
processes requests generated by teachers usimmadkage "Import" to recover the
resources of a given course to modify it, updateptoad more resources, etc., and on
the other side, the requests made by learnersexait with the resources available in
a course, where the specified agents accordingpisoréquest use the information
supplied by dotLRN about the learning style of ks@ner to define the presentation
order of resources and deliver it by means of udiegpackage "adapter”.

3  Modeling Collaborative Competence Level using Machine
L earning Techniquesinto DotL RN

The learning process based on competences bedatsigtting and characterizing

those attributes that guarantee an adequate penficamsuch as knowledge, attitudes,
values and skills. The European Higher EducatioeaAdivides these competences
into two dimensions, the generic or transversal metences and the specific

competences. Generic competences are those thatasferable to a multitude of

functions or formation programs. The specific ormee directly related to each

thematic area [8].

Our interest is based in research works that stiglyasa higher effectiveness in a
learning process is achieved when students cobidbd@nd learn from other students
and teachers, questioning ideas and creating rmlgiprspectives [9]. Due to this
reason, our approach is focused on transversal emmges, in particular on
collaborative competences.

E-learning platforms, in this case, offer a settadls to generate collaborative
activities in courses. The most common are foruchsts, shared files, comments,
and e-mail services, among others. The question;how to define user's
collaborative competences level through user iotemas and behaviour on
collaborative tools in e-learning platforms? In erdo answer this question, we
propose a user model to describe user’s collab@eratmpetence.



The proposed model consists in two sub models:racgation model inferred
through student participation with collaboratioml®and an access model inferred
through student register of platform access.

We modelled these aspects separately to get ar mtl@aborative competence
profile definition of each student. In this mannee guaranty that a student with high
collaborative profile is the one that keeps thartigipation level throughout the
entire course. Likewise, with this approach is puesto detect strangeness in the
student collaborative behaviour.

In order to make the participation model we consitiece different collaboration
categories of the six levels defined in the logitameworks approach [10]. These
levels are: Non_Collaborative, Participative anafius The first corresponds to low
level, the second to medium level and the lasidb kevel.

Otherwise, in order to implement access model, \® g@roposed a model
composed of three levels based on the user namigatrformance. The levels are:
Pasive_learner, which represents low level, Inteliate_Learner, which represents
medium level and Active_Learner which represenidestt with high level access.

Now the collaborative competency levels that weppsed result of join those
models mentioned above. Table 2 presents this join.

Table2. Collaborative competency level.

Collaborative  CompetencyDescription

Level

High collaborative If a student log-in often and participate activeter profile

competency level is clearly collaborative.

Medium collaborative If student log-in and participate moderately, hempetence

competency level level is medium. Likewise, if she participates madely and
log-in actively, her profile is medium. These stdecan
improve their participation actively.

Low collaborative If a student log-in and participate rarely her peofs non

competency level collaborative and requires to participate. If adstut has

many participations and low level of access, shebaloly
may not have a collaborative profile, it requieaétgntion.

The information to build models are obtained fromo trepositories: database and
access logs. The data necessary to perform patimip model are: student id,
community_id, forum_participation_number, forum_swges__number,
forum_responses__number, and chat_participatiormbeu Furthermore we define
ratios to each involved attribute. These attributata correspond to those extracted
from database because dotLRN stores user intenactioth previously mentioned
tools, such as forum, chat, file storage in it@atase. The logical Framework Package
was used to implement this data structure.

On the other hand, data necessary to perform aooeds| are: average number of
visits, average number of visited pages, averagebeu of viewed hits (daily, day of
the week and hour of the day) and average durafiaisits. Furthermore we define
ratios, variation coefficient and variation coeiffiet ratio to each involved attribute.
These data are extracted from access logs. TheTdaeking package was used to
collect and store information into dotLRN database.



3.1 MachineLearning Process

We have considered the problem of the student'atitnt at a given level of
collaborative competence as a grouping problems dbcision was taken because it
is impossible to know previously, in which clase gtudent belongs [11]. Clustering
techniques allow grouping students in subsets gels according to their
participation level and access similarities.

The clustering algorithm used to implement the n®deas Expectation-
Maximization (EM). This is an algorithm used in t&tics for finding maximum
likelihood estimates of parameters in probabilisticdels.

To obtain an adequate model, we realized a conmpavidth other algorithms such
as simple Kmeans algorithm. EM algorithm performeetter according to the
location in the clusters. The Algorithm’s performarwas tested using Weka.

Since Weka is an open source tool, it offers thesiidity of handle its Java code
and to establish a direct communication with platfaatabase and to extract from
the database information to build participation aadcess models. Additional
incorporated functionalities to Weka EM class ameclass to connect Weka and
dotLRN database, to generate files .arff automiioaith information extracted
from database to apply to the EM algorithm to palgorithm results into a txt file
and read this file to save the result into the &MLdatabase. Due to EM is a
clustering algorithm it generates results as aguercr his percent gives us an idea of
the course or the community, but we couldn’t deteemwhich student belongs to
each cluster. We were able to pass the adequaiepter to EM algorithm to display
the 1d user and the belonging cluster.

3.2 Communication between WEKA and DotL RN

A package to generate, to organize and to savenecgssary data was developed
on dotLRN to apply the machine learning EM algorittBesides to relate the results
saved into the database for the participation amdraction models according to
considerations showed on table 2, in order to abthé collaborative competence
level for each learner.

With the model obtained we can create working pspupropose different
activities, analyse their specific competence leagiong other things. We wanted to
offer recommendations to the students accordinthéar collaborative competence
level to stimulate to improve in this aspect. Wsoawanted to give the tutor
possibility to create, to edit, to delete theseonemendations to interact during the
process. No one else that the tutor to know whrehtlze adequate recommendations
to their students.

Additionally, to proportionate a complete transpérecommunication since
dotLRN to Weka we used Web Services through XML-R#*@tocol. To implement
it was necessary to get online the apache tomeatrséds in every web service there
is a client and a server. In this case, dotLRN astthe protocol client and the servlet
Apache Tomcat as the server. That is, communicagi@stablished through a remote
call that dotLRN makes to a service available angarver, in this case it is the EM



algorithm. XML-Openacs package must be previoussyalled so dotLRN can act as
XML-RPC client and Apache Tomcat as server.

Conclusions and Future Work

As future work we will analyze the mechanisms tal alynamism to the user
model, this means, we want that the data includatie classification algorithm will
be collected through the interaction of a user liMes.

We have presented an approach to support the hgapiocess in an open LMS,
which is based on user modelling and provides adagéatures. Our proposal is
supported technically by means of intelligent ageichnologies, machine learning
techniques and web services. The adaptation praizéssed on three characteristics:
competence level and learning style.

We are working on adding dynamism to user profésdal in the user learning style
and also for improving the collaboration profilenstdering the quality of the content
of the user participation, and not only quantitg &requency of contributions.

The implemented model upon dotLRN open source gratfwill be proved in
some courses at University of Girona.
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Abstract. Nowadays, Web Inaccessibility is one of the problems that have
caused more interest in the European Union due to ethical, economical and
social factors. One solution to this problem comes from the “Access for All”
standard of the International Organization for Standardization (ISO). This
initiative promotes the use of the strategy of personalization by using the
adaptation process as a universalizing element. The idea of this approach is
twofold. First, allow the user to define her preferences with respect to the
content, display and control of the information. Second, describe the
relationships between resources and their transformation possibilities. In this
way, it is possible to select, modify or transform a resource to make it
accessible to every person at the time of access.

This paper describes a proposal for implementing the "Access for All" initiative
by ISO in dotLRN being developed in the context ADAPTAPLAN project:
“aAdaptation based on learning, modeling and planning for complex tasks

oriented to the user”. As a result, dotLRN will be able to match access
individual learner preferences and needs with the appropriate user interface
tools and digital learning resources. This will involve the following
developments. First, some graphical user interfaces to allow the user to define
1) her accessibility preference in terms of 1SO Personal Needs and Preferences
standard, and 2) the accessibility features of the contents provided (both those
provided by the course designer at design time and a course member who wants
to share her contributions at runtime) in terms of 1SO Digital Resource
Description standard. Second, a set of web services to allow dotLRN retrieve
this information (users’ PNP attributes and contents” DRD metadata) in order to
select the most appropriate contents for the user. Finally, the required logic to
manage it will be implemented in dotLRN.




Keywords: Web Accessibility, dotLRN, Educational Standards, Web Services,
Learning objects, User Models.

1 Introduction

Nowadays, Web Inaccessibility is one of the problems that have caused more interest

in the European Union due to ethical, economical and social factors. Nowadays, Web

Inaccessibility is one of the problems that have caused more interest in the European

Union due to ethical, economical and social factors. One solution to this problem

comes from the “Access for All” standard of the International Organization for
Standardization (ISO). This initiative promotes the use of the strategy of
personalization by using the adaptation process as a universalizing element. The idea
of this approach is twofold. First, allow the user to define her preferences with respect
to the content, display and control of the information. Second, describe the
relationships between resources and their transformation possibilities. In this way, it is
possible to select, modify or transform a resource to make it accessible to every
person at the time of access.

In October 2003, the European Union launched the Plan “Equal opportunities for
people with disabilities” [1] to increase awareness on disability issues and established
networks through different projects. It introduced a multi-annual action plan running

until 2010. One of the key objectives of this plan is to improve accessibility for
everyone. This included the need to remove all barriers that impeded the full
participation of disabled people in the information society. The current proposal was
developed in the context ADAPTAPLAN project: "aAdaptation based on learning,
modeling and planning for complex tasks oriented to the user” [2].

. In the same vein, Web accessibility aims that people with disabilities can perceive,
understand, navigate, and interact with the Web, and that they can contribute to the
Weh. Different approaches have been developed for achieving this objective. One

comes from the “Access for All” standard of the International Organization for
Standardization (ISO) [3]. This initiative promotes the use of the strategy of
personalization by using the adaptation process as a universalizing element. The idea
of this approach is twofold. First, allow the user to define her preferences with respect
to the content, display and control of the information. Second, describe the
relationships between resources and their transformation possibilities. In this way, it is
possible to select, modify or transform a resource to make it accessible to every
person at the time of access.

In the same vein, Web accessibility aims that people with disabilities can perceive,
understand, navigate, and interact with the Web, and that they can contribute to the
Web. Different approaches have been developed for achieving this objective. In
particular, One of them, called the “Access For All” of the International Organization
for Standardization (1SO) [3], employs a personalization strategy whereby metadata is
employed for labeling aspects of the resources related with its accessibility by
allowing the selection of variants of them which are best suited to the user needs at
access time.

The Adaptive Hypermedia Systems (AHS) [4] aim to improve the usability of
hypermedia applications by making them personalized. The Web services support the



creation of dynamic and shareable frameworks for automated adaptation. In this paper
we propose to implement the 1ISO “Access For All” Standard in the dotLRN [5]
Learning Management System. The idea is to design and implement each of the
components proposed in the “Access For All” Standard in light of the Adaptive
Hypermedia Systems framework, and decouple the implemented models through Web
services.

The background of key topics such as: 1SO “Access For All” Standard, Adaptive
Hypermedia Systems and Web Services are briefly described in the section two.
Then, a proposal overview is presented, focusing on key elements for its
implementation. Finally, a discussion about the effectiveness of education
technologies related with this proposal is presented.

2 Background

2.1 The ISO "Access For All'" Standard

The 1SO "Access For All" Standard [3] aims to facilitate the discovery and use of the

most appropriate content for each user. At the time of writing this article the standard

consists of eight parts, of which the first three form the basis of current proposal. The
first part describes a framework and reference model for accessibility for everybody

[6]. The second part defines the information model to describe the personal needs and
preferences (PNP) [7] for accessing digital resources, and the last part defines the

information model to describe digital resources (DRD) [8] according to their access

modes.

In Figure 1 we can see a representation of an abstract model of the parts described in
the ISO "Access For All" Standard. In this model a person or agent declare their
access needs and preferences to digital resources through a PNP statement. The

resources are characterized by defining its access modes through a DRD statement. In
the Figure 1 we can also note that a PNP statement is made up of control and
presentation preferences and of contextual and accessibility descriptions of digital
resources. For its part, a digital resource DRD statement comprises a description of
accessibility to itself and relationships to other alternative resources. We can see that
the PNP and the DRD use the same abstract model for defining their accessibility
features.
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Fig. 1. Access For All Abstract Model [6]

The 1SO “Access For All” Standard attempts to facilitate the correspondence between
the needs and preferences of individual users and the educational resources. This
standard is designed to address the nonconformities between personal needs and

preferences caused by any circumstance including requirements related to the
customer’s devices, environment, knowledge and language skills.



2.2 Adaptive Hypermedia Systems (AHS)

The core strategy in an AHS is to know the specifics of who uses the system and thus
be able to offer a material according to their characteristics in a specific domain. Paul
De Bra in [9] defined a reference architecture for developing AHS, called Adaptive
Hypermedia Systems Architecture (AHA). AHA has three models: the User Model,
the Domain Model and the Adaptation Model. Using these models plus a mechanism
for adaptation, an AHS can be developed.
- User Model (UM): Stores the user characteristics that the system |
takes into account to make adjustments. Often includes user awareness on
concepts in the domain model.
- Domain Model (DM): Describes how to link and to structure the |
domain information in terms of fragments, pages and concepts which can be
abstract or not.
- Adaptation Model (AM): Defines how the stored information in
user model affects the adaptation of the system. It also specifies how and
when to update such information.

2.3 Web Services

Web Services are software systems which provide standard ways to interoperate
between various existing applications run on heterogeneous resources or frameworks
[10]. They have been designed to wrap existing applications and expose them using
an interface described in machine-processable format such as Web Services
Description Language (WSDL)[11]. Other systems can interact with web services
using Simple Object Access Protocol (SOAP) [12] messages. Web Services can be
described as loosely coupled, reusable software components, which can be
orchestrated on the fly.

3 Proposal Overview

The proposed system has basically three goals on the dotLRN system. The first goal is
providing dotLRN users a way to define their access needs and preferences through
the 1SO PNP standard. The second one is giving dotLRN content producers a form for
characterize and structure the access to digital resources using the 1ISO DRD standard.
Finally, the proposed system will also allow dotLRN to deliver its users resources
tailored to their access needs and preferences through the Web services. Figure 2
illustrates the proposed system architecture.
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Fig. 2. Proposed System Architecture

In order to promote reusability and sharing of information models, the proposed
system will be composed by three services based on an AHS framework:
- User Model Service: Rresponsible for structuring, linking and
storing the various PNP of a user on a specific repository (in our case we use
Fedora Commons Repository [13]). This service allows making queries
about managed PNP of a specific user.
- Domain Model Service: jlust like the previous service, it is
responsible for managing the various DRDs of a resource on a specific
repository (also Fedora Commons Repository). It also provides an query
interface for a specific resource.
Web “Access For All” Service: lit is the core service of the
proposed system. Through an adaptive engine, this service selects,
configures, or transforms digital resources to match the access needs and
preferences of a specific user. To accomplish this task this service relays on
the other services before defined and some extern format transformation
services.
Format transformation services: it is any service that offers the possibility to
change some characteristics of a digital resource through specialized
algorithms. They can be grouped according to the resources formats that are
able to apply the transformations.
In Table 1 we show the key elements for the implementation of our system, their
origin and related UML! artifacts that will be used at each development stage.

1 Unified Modeling Language (UML) is a standardized general-purpose modeling language in
the field of software engineering.



Table 111. Key elements of proposed system

Key element Origin related UML Development
artifacts stage
“Access For All” ISO “Access For All”  Use case diagram Analysis
abstract model standard and selected  and abstract class
scenarios diagram
AHS architecture AHS Components Design
diagram
Model of the ISO “Access For All”  Activity diagram Design
adaptation process standard
Adaptation methods  1SO “Access For All” Sequence Design
and techniques standard and AHS diagram
Information models  1SO “Access For All” Entity- Implementation
of PNP and DRD Standard relationship
diagram
Selected Fedora Commons Deployment Implementation
technologies for Repository, Tomcat diagram

implementation of
Web services

Server, Axis2

Defining test cases Selected scenarios Use case diagram Testing
Design and Selected scenarios XML files Testing
characterization of and 1SO DRD
learning resources standard
Design personal Selected scenarios XML files Testing
access profiles and 1SO PNP
standard

The information model defined in the ISO PNP sStandard allows declaring access
needs and preferences of any user beyond the causes that generate them. With the aim
of validating the proposed system, and taking into account the above, we have
selected three test scenarios, all of them in the context of learning through dotLRN.
The first scenario is setup for an older person with vision impaired, the second for a
person in a noisy environment and the third for a person using a mobile device. This
indicates that we can define a PNP statement for a user with a specific disability, in
the same way we would do for users in learning situations that require alternative
access modes.

4 DiscussionDiscussions

The current Internet specifications and Web technologies, though they are evolving
rapidly, have been insufficient to achieve the objectives of learning, education and
training for everyone. This is mainly because each learning experience involves a
unique person and environment and much more than simply content delivery and
Internet connectivity. The use of technologies to define architectures based on Web



services has made progress on the goals of standardization and interoperability of
learning resources between environments but has yet to overcome many
implementation features of different types of applications that comprise the Web.
With the development of this proposal we take a further step towards the desired
universal access.
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Abstract. La produccion de contenidos e-Learning conlleva diversas partes y la
participacion de un equipo multidisciplinario, en el presente trabajo exponemos las
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1 Introduccion

La implementacion de e-Learning conlleva una produccion previa de objetos de
aprendizaje, los cuales contienen usualmente una diversidad de elementos y
recursos tales como animaciones, graficas, videos, audios, etc. Y por otra parte una
serie de actividades a desarrollarse dentro y fuera del LMS. El modelo expuesto es
el de la Universidad Galileo, y que ha sido utilizado y perfeccionado
continuamente en mas de 35 cursos durante los Gltimos 2 afios (2007-2008),
produciendo mas de 250 unidades didacticas y 750 animaciones interactivas,
videos o similares. La utilizacion del LMS de cddigo abierto .LRN ha sido tanto en
la produccion de los cursos como en la implementacién de los mismos.

2 El modelo ADDIE en .LRN

El proceso que conlleva la realizacion de un programa o un curso, se ve apoyado
en el Modelo ADDIE el cual hace énfasis en las fases del Analisis, Disefio,
Desarrollo, Implementacion y Evaluacion, de donde se deriva este nombre. El
modelo ADDIE es un modelo muy simple, este modelo puede crear una vision
general del proceso que se debe seguir y muestra las relaciones entre cada una de
las fases. [1]

La fase de Andlisis constituye la base para las deméas fases del DI (Disefio
Instruccional), en ésta fase, se define el problema, se identifica la fuente del mismo
y se determinan las posibles soluciones, es aqui donde se analiza el publico
objetivo.

En la fase del Disefio se utiliza el producto de la fase de Analisis para planificar
una estrategia y asi producir la instruccion, es aqui donde se hace un bosquejo de
cémo alcanzar las metas instruccionales.



En la fase de Desarrollo se elaboran los planes de la leccion y los materiales que se
van a utilizar.

En la fase de de Implementacion se divulga eficiente y efectivamente la
instruccion y por Gltimo en la fase de evaluacidn se evalla la efectividad de la
instruccion.

2.1 Unacomunidad para el Analisis, el Disefio y el Desarrollo

El area de e-Learning trabaja con varias entidades académicas de la Universidad
Galileo, ademas de proyectos externos a través de convenios con diferentes
entidades privadas o publicas del pais, lo que trae como consecuencia tener un
flujo de trabajo continuo desarrollando varios cursos en forma simultanea con
volimenes considerables de informacion de todo tipo, documentos Word, pdf's,
flash, imagenes, ppt, etc., como resultado de la etapa de andlisis y disefio. Lo
anterior ha requerido desarrollar procedimientos y formas de almacenar la
informacion con la ayuda de .LRN que nos permita manejar de una forma eficiente
y centralizada la informacion.

Actualmente se manejan tres formas: por comunidades, curso por grupo Yy cursos
de pruebas individuales:

Comunidades:

Se crea una comunidad por proyecto, por entidad, o grupo de trabajo afin, en ésta,
usando el file storage, se crea una carpeta con el nombre del curso o del experto
que esta desarrollando el material asignandole los permisos necesarios para que
suba sus archivos en forma ordenada, siguiendo una estructura de carpetas definida
previamente por el equipo de DI de GES.

Curso por grupo:

Los cursos al igual que las comunidades hacen uso del file-storage ademas de
brindar la posibilidad de compartir informacién para todos, uso de foros, y todas
las herramientas que ofrece un curso.

Cursos individuales:

Se crean cursos de prueba que les permiten a los expertos almacenar sus
materiales, usar la herramienta de contenido, manejar el calendario etc., incluso
pueden configurar el curso de tal manera que les permite simular el
funcionamiento del curso a la hora de implementarlo con los alumnos. La
caracteristica principal de esta opcidn es la posibilidad de usar la herramienta de
contenido.
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3 Herramienta para produccion de contenidos en .LRN

Se utiliza para la produccion de contenidos la herramienta de creacion de
contendidos de .LRN [2], la cual es una herramienta siempre y sencilla que ayuda
al autor a crear contenidos, enfocandose en el contenido y dejando a la herramienta
la creacion automatica de plantillas y elementos de navegacion. Adicionalmente
permite un mantenimiento facil del contenido y su consecuente publicacién, lo que
facilita todo el proceso de creacion de material de una forma progresiva.

3.1 El Desarrollo de materiales en .LRN

La utilizacion de la herramienta de contenidos para produccion de materiales ha
sido esencial, como parte de la etapa de Desarrollo del modelo ADDIE. Esta
herramienta se utiliza como elemento central para toda la etapa de desarrollo.
Puede ser tanto el profesor como el ensamblador quien ingresa los contenidos que
seran publicados, organizando en unidades didacticas segun este disefiado el curso.

Al tener listo el material en la herramienta, se traslada al area de disefio grafico, en
donde se trabaja la parte visual del contenido, desarrollando una linea de disefio
que se utilizard a lo largo de todo el curso, donde incluye disefio de infografias,
elementos multimedia, iconos, etc. Como paso previo se considera el uso de estilos
por parte de los ensambladores, los cuales pueden ser utilizados para ambientar el
material con recursos graficos.

3.2 Material multimedia

El proceso de creacién de material multimedia estd a cargo del DI (Disefiador
instruccional) y el DG (Disefiador grafico) los cuales en conjunto desarrollan los
primeros bosquejos para la creacion de elementos audiovisuales. Dentro del
proceso de creacién de recursos existen diferentes categorias, caracterizadas por el
nivel de interaccidn que estas requieran.

Conscientes de que los estudiantes tienen diversos estilos de aprendizaje [r1], se
desarrollan diferentes elementos multimedia, desde las simples animaciones
secuenciales, hasta los elementos interactivos que permiten el ingreso de valores
por parte del usuario final; ésto impacta enormemente en la estrategia de disefio
instruccional que se haya decidido tomar. Como resultado de crear este tipo de
elementos se obtiene una mejor estructuracién, reduccién de cantidad de material
de lectura (presentado de la forma tradicional-blogues de texto) y brinda una gama
extensa de opciones para realizar actividades en linea (asociacion de términos,
arrastrar y pegar, complementacion de frases, etc.)

3.3 Implementacion

Al terminar las etapas de andlisis, disefio y desarrollo se procede a la etapa de
implementacion, la cual consiste en montar el curso completo dentro de .LRN, un
curso posee tres secciones importantes: Salén de clase, Docente/compafieros,
Calificaciones, en el primero encuentran la bienvenida, tablén de anuncios,
material de aprendizaje y foros de discusién, en la segunda seccién tienen el
calendario, los datos del equipo docente y comparfieros de clase y finalmente en la
seccion 3 tienen la ponderacion del curso y ahi pueden ir monitoreando las notas
que el docente ingresa conforme va avanzando el curso.



Cada semana de acuerdo a la dosificacion del contenido del curso, se publica una
unidad de estudio la cual posee contenido escrito, multimedia, tiene actividades de
diferentes tipos, ejercicios interactivos, tareas individuales y grupales,
comprobaciones de lectura, lecturas complementarias, y cada semana se abre un
foro de discusion referente al tema de estudio de la semana en el cual el docente y
los estudiantes intercambian ideas, conceptos e informacion.

En el salén de clases se debe hacer mencién especial en cuanto a que existen tres
foros que se colocan siempre aparte de los foros de discusién de cada semana, los
cuales son:

Foro Técnico: Es un espacio en el cual se puede consultar cualquier problema
técnico que se le presenta al estudiante con el uso de la plataforma.

Foro General: Aqui el estudiante puede consultar cualquier duda relacionada a los
temas del curso o problemas con la entrega de tareas.

Foro de Cafeteria: Este foro tiene como objetivo crear un espacio alterno al
Ccurso, que nos permite crear un ambiente agradable para la discusion de temas que
sean de interés al estudiante, no precisamente relacionados al curso.

Los foros son el principal medio de comunicacién entre el Docente y sus alumnos,
asi como entre los mismos compafieros de clase.
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4 Evaluacion en .LRN

Nuestra experiencia en e-Learning nos convence que la evaluacién rigurosa de los
cursos virtuales, docentes y plataforma tecnol6gica es una herramienta
fundamental para generar informacion adecuada y valida para la planeacién y toma
de decisiones. La retroalimentacién que tanto docentes como estudiantes nos
proporcionan nos permite identificar areas de reto y acciones correctivas o
innovaciones que se traducen en mejoras en el desempefio global del



curso/proyecto de e-Learning, comprendiendo mejor las necesidades de nuestro
publico objetivo y de esta manera mejorar el servicio que brindamos.

Como instrumento de medicion y retroalimentacién hemos formulado dos tipos de
encuestas / evaluaciones: una version dirigida a evaluar el curso con un enfoque
fuerte en si se alcanzaron o no las metas instruccionales planteadas y al
desempefio del docente y la segunda encuesta que evalla la plataforma.
Dependiendo de los cursos que tomo el estudiante asi serd el nimero de encuestas
que debera responder.

Al final se generan reportes por curso, docente, plataforma, comparacion entre
cursos con datos estadisticos como media y desviacion estandar, comentarios,
sugerencias, aspectos positivos, negativos. Etc.

5 Conclusiones

El proceso ha demostrado ser eficiente, aunque todavia existen mejoras que se
pueden realizar, tales como una automatizacion de la carga de contenidos en el
caso de que estén producidos en un procesador de palabras como Word, también
tener elementos graficos / didacticos para poder ser utilizados y personalizados y
asi proveer elementos adicionales para representar en los cursos. Adicionalmente
simplificar el uso de la herramienta de creacion de contenidos a través de brindar
patrones y plantillas de disefio instruccional en conjunto con elemento didacticos
interactivos y visuales que puedan ser configurados por cualquier profesor. Por
Ultimo, es necesario contar con una herramienta que apoye la gestion de proyectos
de e-Learning y su seguimiento dentro de un ambiente colaborativo y de alta
interaccion.

Aln representa un reto para muchos participantes acoplarse a un ambiente de
colaboracién de este tipo y requerird mas experiencias para incrementar la
adopcidn de estos procesos.
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RESUMEN

Los repositorios institucionales se han convertido en el medio empleado por las universidades para la
preservacion y difusién de la literatura cientifico-técnica y docente generada por los profesionales
universitarios. En esta comunicaciéon se presenta el Repositorio Institucional de la Universidad de Alicante
(RUA), el contexto en el que surgio el proyecto, la eleccion de un sistema de gestion de repositorios basado
en software libre, las caracteristicas técnicas del mismo y su adaptacién a las necesidades de la Universidad
de Alicante. Como conclusion se da cuenta de los resultados del proyecto y del trabajo a desarrollar a corto y
medio plazo.

Palabras clave: Repositorios institucionales; Archivos digitales; Software libre; DSpace; Open Access

RESUM

Els repositoris institucionals s'han convertit en el mitja que utilitzen les universitats per a preservar i difondre la
literatura cientifico-técnica i docent generada pels professionals universitaris. En aquesta comunicacié es
presenta el Repositori Institucional de la Universitat d'Alacant (RUA), el context en el qual ha sorgit el projecte,
I'eleccié d'un sistema de gestid de repositoris basat en programari lliure, les seues caracteristiques técniques i
la seua adaptacio a les necessitats de la Universitat d'Alacant. Com a conclusio es déna compte dels resultats
del projecte i del treball que esta previst desenvolupar a curt i a mitja termini.

Paraules clau: Repositoris institucionals; Arxius digitals; Programari lliure; DSpace; Open Access

ABSTRACT

Institutional repositories have become the means used by universities for the preservation and dissemination of
scientific and technical literature and teaching generated by the academics. This communication presents the
Institutional Repository of the University of Alicante (RUA), the context in which emerged the project, the choice
of a repositories management system based on free software, their technical characteristics and its adaptation
to the needs of the University of Alicante. In conclusion, we present the results of the project and work to
develop the short to medium term.

Key words: Institutional repositories; Digital archives; Free software; DSpace; Open Access



DSPACE EN LA UNIVERSIDAD DEALICANTE

1. INTRODUCCION

Son cada vez mas las instituciones que toman conciencia de la importancia de la documentacién generada
por sus miembros y de la necesidad de dar a conocer esa documentacion como uno de sus valores
estratégicos y de servicio. En los ultimos afios, gracias a las nuevas tecnologias desarrolladas con este fin,
han surgido distintas herramientas capaces de satisfacer las necesidades de las distintas instituciones en
materia de almacenamiento, preservacion y difusion de su documentacion. En este contexto, surgen los
llamados repositorios institucionales, siendo las universidades las organizaciones mas activas e interesadas
en su creacion y desarrollo. Los repositorios institucionales se han convertido en el medio utilizado por las
universidades y centros de investigacion para almacenar, organizar y dar visibilidad a la produccion cientifica y
docente desarrollada por su personal (investigadores, docentes y personal de administracion y servicios), en
formato digital a través de Internet. Segun Clifford A. Lynch (Lynch 2003), “a university-based institutional
repository is a set of services that a university offers to the members of its community for the management and
dissemination of digital materials created by the institution and its community members. It is most essentially
an organizational commitment to the stewardship of these digital materials, including long-term preservation
where appropriate, as well as organization and access or distribution.”

2. CONTEXTO

La creacion de un repositorio institucional en la Universidad de Alicante (UA) parte de una idea desarrollada
por el Vicerrectorado de Tecnologia e Innovacion Educativa en colaboracién con la Biblioteca Universitaria,
dentro del proyecto COPLA (Coneixement Obert i Programari Lliure a la Universitat d’Alacant). El proyecto
COPLA es una iniciativa que “nace con la idea de impulsar iniciativas para promover el conocimiento abierto y
el software libre en el entorno de la universidad”. En este sentido, la UA se compromete en el aifo 2006 a
contribuir al acceso abierto al conocimiento firmando la Berlin Declaration on Open Access to Knowledge in
the Sciences and Humanities.
A su vez, el repositorio de la UA se enmarca dentro de la iniciativa www.ua.es 2.0, “denominacién bajo la que
se agrupan una serie de nuevos proyectos y portales caracterizados por estar inspirados en la filosofia y
principios de la web 2.0, es decir, basados en las comunidades de usuarios, las redes sociales, la
interactividad, la participacién y colaboracion, el contenido multimedia y las herramientas de edicion sencillas y
faciles de usar”.
El proyecto de creacion de un repositorio institucional comienza en mayo de 2006 con el estudio y evaluacién
de los distintos sistemas de gestion de repositorios existentes en el mercado (Open Society Institute 2004). En
la seleccion del software se establecieron dos condicionantes:

1. Software libre: el sistema de gestion de repositorios, siguiendo las directrices del Proyecto COPLA,

debia usar una licencia open source.
2. OAI-PMH: el sistema debia soportar el protocolo OAI-PMH (Open Access Initiative-Protocol for
Metadata Harvesting), para asegurar la interoperabilidad del repositorio.

En esta primera fase se seleccionaron tres sitemas de gestion de repositorios: DSpace, Eprints y Fedora.
Después de realizar un estudio de las caracteristicas técnicas de los tres sistemas, se eligié DSpace, en base

al numero de instalaciones en todo el mundo, el nivel de desarrollo del software y su facilidad de instalacion,


http://fedoraproject.org/
http://www.eprints.org/
http://www.dspace.org/
http://www.ua.es/es/web20/index.html
http://copla.ua.es/es/

uso y adaptacion a las necesidades especificas de la UA.

3. DSPACE

DSpace es un software creado por el MIT (Massachusetts Institute of Technology) y HP Labs. Es una
plataforma de codigo abierto (licencia BSD) que permite capturar items en cualquier formato (texto, video,
audio, datos...) y sus metadatos, distribuir los items archivados por la red, indizar, buscar y recuperar la
informacién y preservar a largo plazo los contenidos digitales. La ultima version estable liberada es la 1.5.1.

En la UA, actualmente se utiliza la version 1.4.2.

Algunas de las razones principales para usar DSpace son:

— Tiene una gran cantidad de desarrolladores y usuarios en todo el mundo.

— Es software libre.

— Se puede adaptar para ajustarlo a nuestras necesidades.

— Utiliza y almacena todo tipo de contenidos digitales (texto, imagenes, videos, etc.).

— Usado por instituciones educativas, gubernamentales, comerciales, etc.

DSpace permite a los autores poner su trabajo inmediatamente despues de su creacién a disposicion de los
usuarios y motores de busqueda mediante el autoarchivo, permite almacenar material docente que puede
reutilizarse en gestores de contenidos (ej. OpenCourseWare UA), crea un lugar “referencia” para archivar
materiales que en otro caso se archivarian en paginas personales, blogs, etc. y permite seguir la pista de los

trabajos propios y ajenos mediante referencias duraderas en el tiempo y estadisticas de uso.

DSpace también presenta algunos inconvenientes, como son su menor compatibilidad y cédigo desarrollado
para otras bases de datos (Oracle), no incluye un moédulo de estadisticas avanzado y presenta ciertas
limitaciones en cuanto al manejo de signos diacriticos y multilenguaje (DSpace 1.4).

3.1. Dspace. Generalidades

DSpace usa una interfaz web de facil navegacion basada en una estructura jerarquica para almacenar y

recuperar la informacion en 5 niveles:

1.- Comunidades: conjunto de colecciones y subcomunidades. Ej: Departamentos, Laboratorios, Centros de

Investigacion...

2.- Colecciones: conjunto de items.



3.- items: es € elemento basico. Se compone de bundles o paquetes de archivos.

4.- Bundle: compuesto por bitstreams o archivos.

5.- Bitstreams (archivos). Ej: ORIGINAL, THUMBNAIL, TEXT, LICENCE, CC_LICENSE

6.- Bitstreams (informacion técnica. ej. formato). Ej: PDF, JPEG, etc.

El autoarchivo se hace mediante un sencillo formulario web personalizable para cada repositorio que guia a
los investigadores paso a paso para facilitar y animar a que archiven sus trabajos. Esta estructura
normalmente reproduce la propia estructura de la organizacidon en la que se ubica. En RUA existen tres
comunidades principales: Docencia, Investigacion y Revistas.

3.2. Comunidades y Colecciones

Cada comunidad contiene informacion adicional en forma de metadatos que describen a la comunidad y a las
colecciones incluidas en ella. A su vez, cada coleccion tiene sus propios metadatos que nos dan mas
informacién sobre los items que contiene y sobre si misma (Ej. Titulo de la comunidad/coleccioén, descripcion,
texto introductorio, informacién de copyright, texto de la barra lateral, logo, licencia, procedencia). Ademas,
cada comunidad/coleccion tiene unos permisos para determinar quién puede ver, modificar y borrar la
comunidad/coleccion y sus metadatos. Dado que cada comunidad o colecciéon tiene distintos metadatos, el

formulario web usado para autoarchivo es diferente en funcion de la coleccién donde se realice el archivado.

3.3. items

El item es un concepto fundamental en DSpace. Es la union de archivos de datos y sus metadatos que forman
un objeto atdmico. Un item esta compuesto por metadatos, bundles y archivos. Los metadatos son necesarios
para describir el item, para entender qué es. Un bundle es una coleccion de archivos, algunos enviados por el
investigador y otros afiadidos por el repositorio (Ej. ORIGINAL, contiene los archivos enviados; LICENCE
contiene informacién con la licencia aceptada en el proceso de envio; CC-LICENCE, contiene informacion
sobre la licencia Creative Commons; TEXT, contiene el texto usado para ser indexado obtenido a partir del
original; THUMBNAIL, contiene una miniatura). Un bitstream es cada uno de los archivos enviados o

generados por DSpace, es decir, una mera sucesion de ceros y unos sin informacion adicional.

Para enviar un item los pasos habituales son: Elegir la coleccién; Introducir los metadatos obligatorios; Subir

ficheros; Comprobar el envio; Aceptar las licencias (Universidad y Creative Commons). [FIGURA 1]

3.4. Metadatos

En DSpace poseen metadatos las comunidades, colecciones, items y bitstreams. Existen dos tipos de
metadatos: administrativos y descriptivos, que se codifican mediante esquemas de metadatos. En DSpace se
usa el esquema de metadatos Dublin Core por defecto, el cual puede modificarse afadiendo, borrando o

editando los metadatos.



En RUAno se permite el archivo de un item sdlo con metadatos, necesita al menos un bitstream original.

La siguiente tabla detalla los metadatos usados en RUA asociados a un item. [TABLA 1]

3.5. Identificadores URI (Uniform Resource Identifier)

Son una parte fundamental para asegurar la identificacion de recursos y la preservacion de los materiales a
largo plazo. Resuelven el problema de los URL (Error 404-Not found) puesto que su identificacién no depende
del lugar fisico en que se encuentre. En RUA se usa el sistema de identificadores mediante HANDLE, que se
divide en dos partes. Una parte es resuelta en un servidor externo (prefijo handle) y la parte local en el
servidor de RUA (identificador local). El identificador base de RUA es: http://hdl.handle.net/10045 (Ej:
http://hdl.handle.net/10045/174, resuelve en el servidor RUA a http://rua.ua.es/dspace/10045/174).

Cuando se haga referencia a un item de RUA debe hacerse mediante su URI. Por ejemplo, en el
OpenCourseWare de la UA se organizan los materiales docentes publicados en RUA en forma de asignatura y

se referencia a los materiales con el URI. [FIGURA 2]

El sistema Handle no utiliza DNS, por tanto, cualquier cambio en el dominio o0 nombre del servidor no influye a
la hora de resolver los handles, siempre que no cambie la IP del mismo. (Ej.: el dominio de RUA cambié de

rua.ua.es:8080 a rua.ua.es sin ser necesario notificarselo al sistema Handle.net).

Para comprobar que el handle server redirige al lugar correcto, hay una herramienta llamada Handle System

Proxy Server que nos dice a donde redirige: http://rua.ua.es:8000/.

4. EI SERVIDOR RUA

El servidor RUA usa el motor de DSpace 1.4, cuya arquitectura fundamental esta compuesta por:

— Una interfaz web basada en Java Servlet Pages y Java Servlets (proxima migracion a 1.5 con interfaz web
Manakin-XMLUI).

— Un contenedor de aplicaciones web, Apache Tomcat 5.5.

— Un servidor web, Apache HTTPD, 2.2.

— Un almacén de archivos en disco, assetstore, con capacidad actualmente para 80 GB, escalable en
funcién del crecimiento del repositorio.

— Una base de datos (Oracle 10) en un servidor dedicado a base de datos.

Todo ello corriendo bajo un sistema operativo Debian Linux 4 (excepto la base de datos).

4.1. Infraestructura Hardware


http://kb.osu.edu:8000/
http://rua.ua.es:8000/
http://rua.ua.es/dspace/10045/174
http://hdl.handle.net/10045/174
http://hdl.handle.net/10045

— Servidor con CPU Intel Xeon de 3,2 Ghz

- HD RAID 146 GB SCSI 10.000 rpm

- 2GBRAM

— Fuente de alimentacion redundante

— Copias de seguridad integradas con el sistema de copias de seguridad corporativo. Biblioteca de cintas
con robot y almacenamiento de las copias en armario ignifugo. En caso de catastrofe, el tiempo de
recuperacién del assetstore seria entre 45 y 60 minutos.

— Grupo electrogeno de apoyo en caso de interrupcién del fluido eléctrico.

La combinacion de software y hardware elegida ha demostrado ser muy robusta a lo largo de los meses que

RUA esta funcionando con una disponibilidad del 99,9%.

La disponibilidad del sistema se comprueba mediante un sistema de monitorizacién de aplicaciones mediante
el software NAGIOS, de forma que si se produce alguna caida en el servicio RUA o en la infraestructura de
red, se desencadena un protocolo para resolver el problema, que incluye el envio de mensajes de correo y
SMS al administrador del mismo.

4.2. Mantenimiento de usuarios y seguridad

e Autorizacién: Lo que un usuario puede y no puede hacer. Cada administrador de coleccion determina
los permisos de los usuarios.

e Autentificacion: Identificar al usuario. Normalmente se autentifican los usuarios con password-login; en

RUA se utiliza LDAP para la autentificacion.

De esta forma, todo usuario perteneciente a la UA puede registrarse automaticamente en RUA Unicamente
con su nombre de usuario y password de email corporativo. Ademas, las contrasefias no se almacenan en la
BD de DSpace. Estas credenciales se utilizan también en otros servicios de la UA para no tener que usar
multiples contrasefias. No obstante, para los usuarios no pertenecientes a la UA se sigue usando el tradicional

mecanismo de usuario/contrasefa.

El software DSpace incorpora en su codigo fuente la autentificacion por LDAP. En teoria, segun la

documentacion, para que funcione este mecanismo hay que:

1) Modificar el archivo de configuracion de DSpace [dspace]/config/dspace.cfg

2) Importar el certificado del servidor LDAP



3) Recompilar DSpace y reiniciar Tomcat

En la practica, el funcionamiento no ha sido el esperado y ha habido que modificar el cddigo fuente para que
el médulo LDAP de DSpace se adapte a nuestras necesidades.

4.3. Interoperabilidad con OAI-PMH

RUA proporciona soporte para el protocolo OAI-PMH (Open Archives Initiative-Protocol for Metadata
Harvesting v2.0) y sirve sus metadatos en formato Dublin Core a cualquier recolector que cumpla con ese
interfaz a través de su URL http://rua.ua.es/dspace-oai/request. Sin embargo, en ocasiones puede ocurrir que
se necesite proporcionar metadatos en otros formatos. Aunque DSpace no soporta todos los esquemas de
metadatos existentes, hay herramientas que nos permiten exportar a otros esquemas. Por ejemplo, MarcEdit,
de Terry Reese, permite importar metadatos Dublin Core de cualquier servidor OAI-PMH y exportarlos a
formato MARC.

4.4. Estadisticas de acceso

Una de las carencias de DSpace es que no incorpora unas estadisticas detalladas y que se integren bien con
el entorno. Para incentivar el autoarchivo y para un mejor seguimiento de los trabajos publicados en RUA se
considerd necesario afiadir unas estadisticas que nos permitieran saber los accesos y descargas de los
trabajos y desde donde se efectuaban. Para ello RUA ha adaptado el médulo de estadisticas de ePrintStats
para DSpace de la Universidad de Tasmania (Suzuki 2008).

Caracteristicas:

— Datos a nivel item.

— Datos almacenados en la base de datos (datos reusables).

— Provee informacion de origen de los accesos.

— Se exluyen robots y recolectores de busqueda.

— Las estadisticas se actualizan diariamente de forma automatica.

La implementacion de este mddulo permite que las estadisticas proporcionadas por RUA sean reutilizadas en

otras paginas web de la UA (ej. Journal of human sport and exercise. http://www.jhse.ua.es/).

El mdédulo recoge las estadisticas de uso del repositorio desde el 13 de septiembre de 2007. En la vista
general, la informacién se divide en ‘Total general’, ‘items mas visitados’ e ‘items méas descargados’. La
diferencia entre estas dos Ultimas es que en items mas visitados se contabilizan los accesos a la descripcion
(metadatos) del item, mientras que en items mas descargados se contabilizan los accesos al fichero o archivo
propiamente dicho. [FIGURA 4]


http://www.jhse.ua.es/

Dentro de estas dos secciones se recogen los 50 items mas visitados o descargados en el ultimo mes, el
ultimo ario, el afio anterior o en todos los anos. A su vez, se pueden consultar estadisticas por cada item, tanto

de visitas como de descargas, por mes y afio, asi como la localizacion geografica de las mismas.[FIGURA 5]

5. CONCLUSIONES

El Repositorio de la Universidad de Alicante se puso en produccion hace menos de dos afos y en este tiempo
se han obtenido unos resultados muy satisfactorios.

Hasta octubre de 2008 se han dado de alta 100 Grupos de Investigacion de la Universidad de Alicante, 19
revistas editadas por alguna unidad perteneciente a la Universidad, mas de 600 materiales docentes en
acceso libre y mas de 6.000 materiales de investigacion. Al mismo tiempo, a finales de octubre de 2008, se
contabilizaban mas de 173.000 visualizaciones y 214.000 descargas (desde septiembre de 2007, fecha en
que se empezaron a registrar los accesos), con mas de 1.400 personas registradas.

RUA esta siendo recolectado por los principales harvesters y buscadores de objetos digitales a nivel mundial,
como Google y Google Scholar, OAlster, Scientific Commons, etc., y a nivel espafol, como Recolecta o el
Directorio y Recolector del Ministerio de Cultura.

Por estas razones, RUA se ha consolidado como el quinto repositorio por volumen de documentos, el segundo

segun el Ranking Web de Repositorios Mundiales de Webometrics, entre las universidades espafiolas.

La eleccién del software DSpace es una pieza clave en todo este proceso debido a su flexibilidad y capacidad
de adaptacion a las necesidades concretas de nuestra institucion, aunque somos conscientes del esfuerzo
extra que supone el seguimiento dia a dia del proyecto. No obstante, esto nos permite tener el control del
cédigo fuente y responder en un corto espacio de tiempo a las demandas que requiere el repositorio.

Estos logros nos animan a continuar mejorando cada dia, y ello implica algunas acciones que deben facilitar y
agilizar el trabajo de nuestros investigadores y docentes, entre ellas la migracion a DSpace 1.5, la adaptacion
al nuevo protocolo OAI-ORE (Object Reuse and Exchange), la integracion del Repositorio con el Campus
Virtual de la Universidad de Alicante, etc.
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8. ANEXOS

[FIGURA 1]. Control de flujo en DSpace
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[TABLA 1]. Metadatos en las colecciones de RUA

VISTA SIMPLE METADATOS COLECCIONES RUA
COLECCION

METADATO REVISTAS |TESIS| DOCENCIA | INVESTIGACION
DC.CONTRIBUTOR 5
DC.CONTRIBUTOR.ADVISOR 4]
DC.CONTRIBUTOR.AUTHOR 3 3 3 3
DC.CONTRIBUTOR.OTHER 5 4 4
DC.DATE.CREATED(DATE) 5 8 10 8|
DC.DATE.ISSUED(DATE) 6 9 11 9
DC.DATE.SUBMITTED(DATE) 10|
DC.DESCRIPTION 10 15 16 14
DC.DESCRIPTION.ABSTRACT 9 14 14 13|
DC.DESCRIPTION.SPONSORSHIP 11 16 15| 15|
DC.IDENTIFIER 22 21
DC.IDENTIFIER.CITATION 8 12 13 11
DC.IDENTIFIER.DOI 15 20 19
DC.IDENTIFIER.ISBN 13 18| 18| 17|
DC.IDENTIFIER.ISSN 14 19 19 18|
DC.IDENTIFIER.OTHER 16 21 7 20
DC.IDENTIFIER.URI(LINK) 12 17| 17 16|
DC.LANGUAGE 17 23| 20| 22|
DC.PEERREVIEWED 25|
DC.PUBLISHER 7 11 12 10|
DC.RELATION 6
DC.RELATION.ISPARTOF 5
DC.RELATION.ISPARTOFSERIES 13| 12|
DC.RIGHTS 19 25 22 24
DC.SUBJECT 4 6| 8 6|
DC.SUBJECT.OTHER 7] 9 7]
DC.TITLE 1 1 1 1
DC.TITLE.ALTERNATIVE 2| 2 2|




[FIGURA 2]. Referencia a materiales de RUA desde OCW-UA
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[FIGURA 4]. Estadisticas de uso de RUA (nivel general)
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Abstract

Today there is a whole series of e-learning platforms available in both the open source and proprietary
software fields. However, choosing the right option in every situation raises many doubts, since many factors
are involved in. This paper will focus on the use of standards to facilitate e-learning tools and platforms
integration.

The Campus Project, promoted by the Government of Catalonia, grew out of the agreement signed by the
majority of Catalan universities in order to have an open source virtual campus, which make it possible for

them to provide higher education, both online and semi face-to-face.

Resumen

En la actualidad, un gran ndmero de plataformas de aprendizaje se hallan disponibles en los ambitos del
software libre y del sofware propietario. No obstante, la eleccién de la mejor opcién en cada situacion
genera dudas por los muchos factores a tener en cuenta. Este articulo se centra en el uso de estandares
gue permiten la integracion entre herramientas de aprendizaje y plataformas.

El proyecto Campus, promovido por el Gobierno de Catalunya, nace del acuerdo suscrito por la mayoria de
universidades catalanas para disponer de un campus virtual basado en cédigo abierto y que permita impartir

la ensefianza superior tanto en linea como en semipresencial.

Keywords

OKI OSID, Open Source, interoperability, Learning Management Systems, Service Oriented, moodle, sakai.

Palabras clave

OKI OSID, Software libre, interoperabilidad, plataformas de aprendizaje, orientacion a servicios, moodle,
sakai.
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1 Introduction

The choice of platform has taken up significant efforts in e-learning projects. Typically, choosing a platform
represents a future commitment, as its high installation, configuration and learning costs need to be offset.
The type of doubts raised by the choice of platform has evolved as the e-learning sector has evolved.

To solve that problems, an evolution in e-learning products has been taking place in recent years towards e-
learning frameworks. The majority of products not only offer a certain functionality but allow this to be
expanded by the addition of new tools, reprogramming or adapting parts, or accessing a programming API.
For example, Moodlel offers an entire API for programming new activities or changing certain behaviour,
such as the Authentication service. In such a changing and diverse environment as that of e-learning, the
advantages of a framework with regard to a product are evident. So why a specific framework? Why not a
abstract and generic e-learning framework? OKI2 is a commitment to providing e-learning services with a
standard interoperability layer, a layer that allows connections to many tools and systems like academic
management, repositories and others.

The Campus Project3 comes under the Digital University program fostered by the Catalan government STSI
department. The Open University of Catalonia (UOC)4 is in charge of coordinating and leading the project,
which is carried out using the knowledge and experience of each associated university. Each member,
therefore, contributes tools and resources to the project, which is organised according to a development
community in open source. Today, the project has over 15 partners who share the development functions of
the Campus Project and the observation and monitoring tasks. The project officially began on 1 April 2006
and delivers its results to the community in 2008.

The aim is to develop a technological infrastructure with open source tools to provide online training. The
project requirements are: open source and open standards, user-centred design, interoperability between
tools and with other systems, scalability of the solution, high concurrence of users and processes, OKI
OSIDs5 as a mechanism of interoperability, which can be executed and integrated into Moodle and Sakai6
platforms and with a service-based architecture solution.

On a functional level, Campus Project is a solution designed for virtual learning that contemplates the
common functions of an LMS7, but which also offers tools that can be executed and integrated into the
Moodle and Sakai platforms (through OKI) bringing added value to the functionality offered by such
platforms. In particular, tools are added to the project if they are not present in Moodle and Sakai, they are

similar tools but with different pedagogical approaches, or contribute to another type of differential value.

Moodle. http://www.moodle.org
OKI. Open Knowledge Initiative. http://www.okiproject.org
The Campus Project. http://www.campusproject.org

Open University of Catalonia. Translated from the original name (in catalan): Universitat Oberta de Catalunya — UOC.
http://www.uoc.edu

OKI OSIDs. Open Knowledge Initiatve Open Service Interface Definitions.
Sakai. http://www.sakaiproject.org
7 LMS. Learning Management System.
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2 OKI based Architecture and interoperability

The software and educational institution infrastructures have been historically very heterogeneous, which
has been a disadvantage for the interoperability among institutions, even inside their own organisations.
When it comes to selecting an e-learning product, institutions not only consider the installation and training
needed for its utilisation. It is also important for them to carry out a number of developments in order to
integrate the e-learning platform into the software of the institution. Thus, if institutions have an academic
management tool at their disposal for the student registration process, it will be then necessary to build a
bridge that helps them transfer the information relating to the courses and students registered in each course
to the e-learning platform.

Therefore, choosing an e-learning platform will determine the roadmap to the development of an institution to
a large extent, and will often compel to maintain a clear direction with regard to the tools and resources to be
used.

As a response to this situation, e-learning products are not a product any longer but have evolved in
frameworks. A framework offers a set of APIs, mechanisms to incorporate plug-ins, and other elements that
enhance both the extensibility and personalisation of the platform. Frameworks can solve the problems about
integration with third party tools. With this approach, the loose coupling degree (Constantine 1968)
(Constantine et al.1974: 115-139) is still not enough to facilitate a fine interoperability between systems and
tools. In fact, a framework does not allow to break certain dependencies, such as the programming language
that is to be used, and the utilisation of specific code libraries, programming and design rules. To put an
example, let's assume an e-learning Java framework platform. The integration solutions should be Java
programs and follow the guidelines set by the platform. Using frameworks, the achievement of
interoperability often needs time and in-depth knowledge.

The Campus Project started under the assumption that the next step to achieve a real interoperability would
rely on adopting a service oriented model. OASIS® defines Service Oriented Architecture (SOA) as a
“paradigm for organizing and utilizing distributed capabilities that may be under the control of different
ownership domains. It provides a uniform means to offer, discover, interact with and use capabilities to
produce desired effects consistent with measurable preconditions and expectations” (OASIS 2006). In SOA,
the system is modelled around a set of modules with a public functionality and responsibility and a set of
mechanisms that allow interaction between the services. When these services implement a very clear-cut
interface, then it is possible to isolate the interaction mechanisms in a unique layer (see OKI Bus layer
further on), facilitating the control of the loose coupling across the systems. If a loose coupling is pursued,
the layer can be implemented using web services. This is the case with the Campus Project, in which
heterogeneous tools (Java and PHP) interact with some services of an also heterogeneous platform: moodle
(PHP) or Sakai (Java).

The best way to illustrate the above is to think about a system of blocks or pieces that fit together, see Fig. 1.
Each piece is a black box that performs an activity within its limits and is invisible to the others (The Open
Group 2005: Chapter 32).

The tools connect to the system using the base services, which act as a bridge and a link. Each tool has its

8 OASIS. The Organization for the Advancement of Structured Information Standards. http://www.oasis-open.org
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own internal architecture and the most appropriate technology to solve its business logic. In turn, the learning
platform tools want to use should have an OKI Gateway. An OKI| gateway is an adapter that translates the
requests of the base services using the tools into calls to the specific platform’s API. Each platform has its
own gateway. To integrate a new platform, the corresponding OKI gateway must be used. One final piece to
take into account is the OKIBus. This component is a middle layer that resolves all of the problems relating to
the communication between tools and platform.

This architectural model has been constructed with the objective to allow the use of any e-learning platform
as the central system basis. The current implementation about moodle and sakai has to get along with
technologically very different platforms as an evidence of the capacity of interoperability of the system. The
decision to choose very different platforms is not arbitrary — moodle is a PHP program with a very clear-cut
and directed architecture; sakai is a Java product with an architecture based on J2EE, hibernate and Spring.
The adaptation carried out during year 2008 so that UOC's LMS may have OKI OSIDs defined services, is
another sample of this concept. The UOC's LMS is a self made product and has been used as e-learning
platform at UOC for more than 10 years. At present, the UOC has over 45000 students, an average level of
concurrence over 2500 users connected simultaneously and 6000 users maximum connected
simultaneously at peak times like delivery of activities and the beginning of semester.

In favour of this architecture the UOC pursues two objectives: to share its e-learning tools with other
institutions and to integrate and use e-learning tools from other institutions at UOC. For the time being, it is
already possible, using the Campus Project middleware, to deploy UOC's e-learning tools in moodle and

sakai while integrating the Campus Project developed tools into UOC.

2.1 Basic services

Specifications such as OKI OSIDs and IMS Abstract framework (IMS 2003) define in detail the services that
an e-learning platform should offer. In spite of this, it has been decided to use quite a reduced set of these
services. This is because the project focuses on:

e Simplicity
e Developing in a distributed teams
e Reducing lines of code
¢ Keeping the timeline (less than 2 year) and the investment (2 million euros)
Furthermore, a limited number of services facilitates the integration of external tools. It has been estimated

that the average development time needed for tool integration programming through such a set of services is

roughly a month.
The criteria to decide the basic services are as follows:
e The minimum set of services
o All of them must be OKI OSIDs
e Those mandatory for the system to work (authentication and authorization)

e Those enabling the system to be administered and managed as though it were a single product

(logging, locale and configuration)

Therefore, the tools developed can communicate with the base platform using a maximum of five services:
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authentication, authorization, logging, locale (internationalisation) and configuration.

e The authentication service not only allows the user to log into the system but also finds out if the

user is logged in. This is a mandatory service in any computer program with user registration.

e The authorization service allows to know if the user is authorised to act on certain resources and

contexts. This is mandatory in any system in which the users play different roles.

e The logging service allows program activity data to be stored. It is very useful for finding out what is

happening in a system and how it is working.

e The internationalisation service permits the language of a program to be changed and new

languages to be added.

e The configuration service allows to create and change the configuration parameters of a computer
application.

These services implement the following OKI OSIDs: all Authentication osids, all Authorization osids, all
logging osids, all dictionary osids (used to implement the locale and configuration services), Agent, Id and
Group.
In the following sections it is detailed how some of these services have been implemented and what they
allow to make. However, it is necessary to make one more remark before.
The OSIDs are interface to a service layer, they are not programming APIs in the application layer (Coppeto
2007). This means a certain number of inconveniences for using OSIDs from a application. The OSIDs imply
a series of hardly justifiable mechanisms from the API point of view as: the OSIDs initialization procedure
and the OSID context and type agreements. So, it is advisable to create a component library to be used as a
programming API that isolates the programmer of all this complexity, and that encapsulates all the semantics
and the implementation decisions (to be explained in the following sections). The Campus Project's
components library consists of the following classes: AuthenticationComponent,
authenticationAdminComponent, AuthorizationComponent, AuthorizationAdminComponent,
ConfigurationComponent, ConfigurationAdminComponent, LocaleComponent, LocaleAdminComponent and

LoggingComponent.

2.2 Users, Courses and Tools

LMS basically allows to manage users, courses, resources and tools. The users are assigned to a course to
play a specific role and so are tools and resources. These elements become available as a means for the
users to attain the competencies related with such a specific course.

OKI have three elements that should be used to represent the information managed by LMS: Qualifiers,
Agents and Groups. Fig. 2 shows the mapping between the basic elements of a LMS and OKI structure.

All the tree elements are Qualifiers and some of them are also Agents and Groups. The fact that all of them
are qualifiers denotes the possibility of any element of the hierarchy able to potentially be used as an object
of authorization rule. The elements on the left part represent a hierarchy of system agents.

Navigating along the middle branch of the tree, the academic taxonomy is followed through the course. A
course also represents a OKI Group with roles as members. The roles are Groups too and have users

(Agents) as members. Moreover, a tool and resource in a course is a Qualifier child to the course Qualifier.
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Each type of Group in the system is identified by an OKI Type. The used types are: COURSE, USER,
TEACHER, STUDENT, ADMIN and GUEST. The four last ones correspond to user course roles.

2.4. Tool Management

From the platform’s point of view, the Campus Project tools are seen like an internal tool. The objective is
that the platform users do not notice significant differences in case that a external tool is incorporated into
the platform. This is especially important for the administrators, who are to a large extent responsible to carry
out the most complex tasks in a platform. Let's consider the following situations:

e An administrator wants to configure a tool, for example indicating in which language the tool
interface needs to be shown.
e The teachers use a tracking tool that shows the use the students have been making of the tools
available in the course.
e An administrator wants to translate the tool language tags to another language.
These users know already the way to do these tasks with the e-learning platform they have been using for a
long time, therefore the incorporation of new tools into the platform, even if they are external tools, should not
change the way these tasks are done. It is very important that the users perceive the system as unique from
both the administration and the management'’s view. The Configuration, locale and logging services are the
key to achieve this goal.
Let's consider the lifecycle of a tool in an e-learning platform:
e Installation: registering the application in the platform.
e Configuration: Adjusting the parameters needed for a fine tool functioning in the platform.

e Activation: making a tool instance visible to a group of users. Typically to the users registered to a

course.
e Use: The authorized users make use of the tool functionality.
o Delete: tool deletion and all of its instances.

The mechanisms enabling an external tool to be managed in the same way as internal tool is done are
based on the interoperability model described by the “IMS Tools Interoperability Guidelines” document (IMS
2006).

The idea is about generating a "proxy tool" which represents the external tool into the platform. Thus, when
users want to install a Campus Project tool, the gateway component will provide an installation screen in
which the tool name, an initialization URL and an execution URL will be specified. With this, the gateway
generates a "proxy tool", a platform internal tool acting as proxy to the external tool. The proxy tool is then a
real e-learning platform tool and is managed as such. For instance, it is possible to display this proxy tool in
a course. Combined with the use of OKI configuration and authorization services, this allows the parameter

interchange and the transfer of necessary data between the external tool and the platform.

2.4.1. Installation
Fig. 3 and Fig. 4 show the Campus Project installation tool. This page is a part of the OKI platform gateway.
Their purpose is allowing to register the external tools in the platform.
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The initialization URL allows to execute the tool in initialization mode. The Campus Project tool developers
have to provide an URL that allows to execute whatever is needed to initialize the application. For example,
a tool describes here all the parameters needed via the Configuration service —i.e. the user language and
the CSS look and feel. Via the authorization component it is possible to declare the functions that the users
will be able to execute upon the tool, or through locale component, to define all the language tags that the
tools uses.

The execution URL is the link to the tool. Once the data are introduced, a call to the initialization link is

performed in order to execute the tool initialization code. After that, the "proxy Tool" is created in the platform.

2.4.2. Configuration

Once atool is registered in a platform it is often necessary to get it configured. Moodle, for example, shows a
full list of available tools and a link going to a form that contains all the tool configuration parameters. Sakai
does the same yet the configuration is not based on a form but on a XML document. The OKI gateway
should enable the Campus Project tools’ configuration parameters to be introduced in the same way, so the
administrator does not need to learn to do it in a way other than the one offered by every platform. The
configuration parameters have been defined previously via Configuration service in the tool initialisation
code. In the configuration phase are configured and when the tool is executed their values are consulted

from the code via Configuration service.

2.4.3. Activation

A registered tool can be activated to be used by the platform users. In an e-learning platform, the most usual
situation is that a tool be activated in a course. A "proxy tool" allows the activation to be produced in the
same way as it is done by the platform internal tool, as the "proxy tool" is an internal tool of the platform.
When a tool is displayed in a course, it is often necessary to introduce more configuration parameters. These
parameters, unlike the those ones referring to the tool, make reference only to the specific tool instance
displayed in the course. They are parameters like "the course tool screen language”. The proxy tool offers a

mechanism to register and make them all available on the tool via the Configuration Service.

24.4. Use

When a user executes the "proxy tool" displayed in a course, this executes the execution URL introduced at
the time of installing the tool. This URL does not have parameters, since the parameters correspond actually
to the configuration parameters. The tool can reach them from the Configuration service with no need to get
them from the URL. In fact, it is not true that the "proxy tool" performs the execution URL directly; in fact it
calls a Launcher service (IMS 2006: 3.2.7). This service must ensure that any all information needed for a
correct communication between the tool and the platform is transferred properly.

The launching mechanism is just but a small tool responsible to store the needed data into the new session
of the application server and just after make the call to the real tool keeping the same session on. The real
tool loads the OKI Managers adding the session to the Manager Context. OSIDs implementations can
retrieve the session parameters previously stored by the launcher without the tool being aware of its
existence. With this information, the components can make requests via OKI Bus with what is needed so that

the gateways may be able to identify which execution each request makes reference. This mechanism is
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transparent for the tool and allows a re-implementation of this entire infrastructure without changing any line
of the tool code.

3 Applicability and evolution

The Campus Project commitment is to open all the developments to the community in the form of an open
source project. Therefore, the success of the project will be measured by the use that the community makes
of these products and components. A great deal of effort has been invested in ensuring that the
developments will be of interest to the educational community and also in providing a sufficiently modular

structure that enables everyone to use what strictly interests them.

Another important factor is the desire for international projection. To achieve this, from the start we have
been committed to open standards and to integrating everything possible and respecting the work lines and
objectives of everyone. In this sense, the mechanisms for integration with Moodle and Sakai have been
planned and discussed with the managers of these projects. We have worked closely with the MIT OKI
working group to transform the project into a benchmark implementation of its specifications and have

promoted the incorporation of education standards in the tools of the project.

The future plans are to develop the use of the project components, to initiate a set of pilot trials to validate
developments and to secure more financing to continue working together. In this sense, UOC is working on a
solution for its Virtual Campus based on these components and the architecture and principles set out by the
project. In addition, many of the universities involved are interested in working on evolving tools and
integrating them into their organisations.
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Resumen:

El caracter 100% online de la Universidad Internacional Valenciana (VIU) convierte el
disefio de infraestructura tecnoldgica en un gran reto, donde la VIU ha marcado una linea
orientada hacia la implantacion de software libre. Para cada uno de los sistemas de la
Universidad se ha abierto un proceso de investigaciéon de las mejores soluciones disponibles,
tanto comerciales como libres. Esto engloba principalmente soluciones para: plataforma de
elLearning, repositorio de objetos docentes, portal corporativo, comunidades de aprendizaje,

webconference, ePortfolio, directorio de alumnos y mensajeria instantanea.

A lo largo de la ponencia se describe el proceso de seleccion de soluciones para cada uno
de los sistemas: las premisas de partida, dificultades encontradas, etc. y se concluye con un

corolario que esperamos pueda ser de utilidad para otras universidades.

Palabras clave:

SOFTWARE LIBRE, ELEARNING, PORTFOLIO. LMS, CMS, REPOSITORIO
CONTENIDOS, UNIVERSIDAD, WEB 2.0
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1. Introduccién

La Valencian International University (VIU) es un proyecto impulsado por la Generalitat
Valencia para la creacion una nueva Universidad en la Comunidad Valencia, que puede ser

definida mediante tres cualidades principales: 100% online, consorcial e internacional.

La Ley de Reconocimiento de la VIU fue aprobada el 4 de junio de 2008, y sera en 2009
cuando comiencen a funcionar los primeros programas docentes de la Universidad. La VIU
tratard de aunar el importantisimo trabajo realizado por el resto de universidades de la

Comunidad Valenciana con los nuevos retos de la sociedad de la informacion

El nacimiento de una nueva universidad es una labor a afrontar con la vista en el largo
plazo, y que abarca muy diferentes niveles: pedagdgico, organizativo, financiero, tecnoldgico y
social. El equipo de la Fundacion C.V. Universidad Internacional de Valencia esta trabajando
junto diferentes entidades en plasmar, para cada uno de los niveles, los objetivos estratégicos
de la VIU.

Dentro del plano tecnolégico, en el que se centra esta ponencia, la VIU se enfrenta al reto
de disefiar un modelo de sistemas de informacidn que permita trasladar al entorno online las
garantias y el rigor de la educacién superior de caracter presencial. Los sistemas de
informaciéon no dejan de ser simples herramientas que facilitan la puesta en practica de un
modelo pedagdgico, y en este sentido la VIU esta haciendo un gran esfuerzo en la elaboracién
del Libro Blanco Pedagogico de la Universidad que regira las relaciones entre docentes y
discentes.

A lo largo de la ponencia se describe el proceso de seleccion de las diferentes soluciones
por las que ha optado la VIU, justificando en cada caso porqué se ha optado por soluciones de

software libre o soluciones comerciales.
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2. Meétodo/ Datos y analisis

El primer paso adoptado para disefiar el parque de aplicaciones de la Universidad fue la

aproximaciéon conceptual de partida:

REPOSITORIO
CONTENIDOS

Produccion
. Contenidos :

Data
Warehouse

.
L
-
AN
- Repositorio
| oventes. | SISTEMA SISTEMA
| b DE GESTION DE GESTION
EXTERNOS
. Personal
Application
UNIVERSIDADES (AR Provider

CONSORCIADAS

Las necesidades derivadas de los plazos de arranque de los programas de la Universidad
obligan a centrar los esfuerzos de implantacion en las aplicaciones directamente relacionadas
con la docencia: Portal, VIUSpace (area privada del alumno), Comunidades de Aprendizaje,
Campus Virtual, Repositorio de Objetos Docentes y CoreVIU, para después continuar con la

implantacion de los sistemas de gestion: ERP, CRM y Datawarehouse.

Portal, VIUSpace y Comunidades de Aprendizaje

La vision inicial de las necesidades a nivel del Portal de la VIU son compartidas con el uso
tradicional de portales en las organizaciones, pero tiene mas importancia por el caracter 100%
online de la Universidad. EI objetivo es ofrecer una completa informacion a nuestros alumnos,
pero al mismo tiempo dotar de herramientas que equiparen un entorno online a uno presencial.
Esta es la justificacién del VIUSpace y de las Comunidades de Aprendizaje. Podemos
entender el VIUSpace como el espacio privado de los alumnos donde pueden hacer
seguimiento de sus programas formativos, pero al mismo tiempo disponer de un &rea de

trabajo con materiales, acceso a recursos de la Universidad, etc. lo que podriamos llamar la
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“mochila” y el “despacho” del alumno. Las Comunidades de Aprendizaje estan orientadas a
facilitar la colaboracion entre los alumnos, equipos docentes, licenciados y profesionales del
ambito relacionado. Se organizan por areas de conocimiento y ofrecen foros de debate,

espacios de ayuda, fuentes de documentacion, etc.

El mercado ofrece muchas soluciones en el &mbito de los portales, tanto comerciales como
de libre distribucion, y es precisamente la madurez de este tipo de productos lo que ha llevado
a la seleccion de un producto de software libre como es LifeRayi. En este caso, es de destacar
que las herramientas necesarias para la construccion de portales pueden ser compartidas por
organizaciones tan dispares como la VIU y una compafia aérea como Lufthansa (que también
ha apostado por LifeRay). LifeRay estd disefiado para aportar una base sobre la implantar
infinidad de complementos (portlets) que pueden ser desarrollos por terceros o por la propia
organizacion. Estos serviran para dotar al VIUSpace de un area de almacenamiento de
informacion personal, crear foros de debate en las comunidades de aprendizaje o implantar en

un futuro las novedades que la web 2.0 pueda ofrecernos.

También se han considerado otras cualidades irrenunciables como son la escalabilidad, la

seguridad y la fiabilidad.

Campus Virtual

La seleccion de la solucién de Campus Virtual ha sido compleja porque existen infinidad de
iniciativas en todo el mundo compitiendo para ofrecer servicios de formacion online de calidad.
Para poder focalizar la seleccidon se marcaron las siguientes premisas basicas: implantaciones
de referencia en universidades de prestigio internacional, garantias de crecimiento y
actualizacion futuras, implantaciones con gran nimero de alumnos, cumplimiento de
estandares de elearning, capacidad de personalizaciébn y experiencias en universidades

cercanas.

Pudimos comprobar que gran parte de las soluciones disponibles se desarrollaban dentro
del marco del cédigo abierto, junto con varias soluciones comerciales con muchos afios de
evoluciéon y demostrada capacidad. Las universidades estan demostrando un claro interés por
la formacion online y esto se plasma en muchos proyectos colaborativos. Para la VIU, como
universidad de reciente creacion, es importante participar en estas iniciativas y tomar un papel
activo en ellas, por lo tanto se orientd la decisién hacia soluciones de cddigo abierto

participadas por universidades tanto nacionales como internacionales.

La solucién finalmente seleccionada fue Sakai’. Actualmente es posible que otras

soluciones sean mas completas, pero la vista de la Universidad esta en el medio y largo plazo,
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y la participacion de grandes universidades en el proyecto, junto con la colaboracién directa de
la VIU, nos hace ser optimistas en cuanto a las posibilidades que SAKAI podra ofrecer en el

entorno universitario.

La VIU se ha adherido a la Fundacion Sakai, poniendo de manifiesto su intencion de
participar activamente en la evolucion del producto. Los contactos con las universidades
adheridas a la fundacién son ya constantes, especialmente en el caso de las dos universidades
gue en Espafia ya han implantado SAKAI: Universidad Politécnica de Valencia y Universidad

de Lleida mas otras internacionales.

Repositorio de objetos docentes

Las diferentes iniciativas de formacion online estudiadas para la puesta en marcha de la
VIU han puesto de manifiesto que los contenidos digitales de soporte a la accion formativa
requieren de un sistema de informacién dedicado que dé soporte al proceso completo de
produccién de contenidos. Ademas tiene que ser capaz de gestionar terabytes de informacion,

asegurando las capacidades de escalabilidad y disponibilidad de la informacion.

Tradicionalmente los contenidos digitales se han almacenado dentro del propio Campus
Virtual, lo que es una solucién adecuada cuando la cantidad de contenidos es pequefa, pero
este disefio conlleva dificultades cuando la cantidad de contenidos a tratar crece. Desde la VIU
se ha apostado desde el inicio por la implantacién de un repositorio avanzado de contenidos

docentes.

En los estudios de las alternativas de cddigo abierto disponibles para cubrir los
requerimientos de la VIU hemos descubierto que la tendencia a crear repositorios no esta
todavia asentada en las plataformas que se estan construyendo. Existen diferentes iniciativas
que estan tratando de cubrir las carencias de algunas plataformas de aprendizaje, pero sin
ofrecer todavia una solucién robusta. Este es el motivo por el que se ha optado por un
producto comercial para la implantacion del repositorio, que en este caso se trata de
iii

HarvesRoad Hive" de la empresa Giunti Labs.

En cualquier caso la seleccion de este motor de repositorio se ha realizado con el
conocimiento y soporte de la comunidad de desarrollo de Sakai, si bien la VIU se erige en este
caso como pionero en la implantacién, y el resto de universidades de la comunidad se

beneficiaran de la experiencia.

CoreVIU
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En el CoreoVIU identificamos todos aquellos sistemas que contribuyen transversalmente
con el resto de aplicaciones. Este es el caso del Centro de Comunicaciones formado por un
compendio de utilidades para permitir la comunicacion entre los usuarios de la Universidad. Se
ha seleccionado el protocolo abierto Jabber y su implementacion de codigo abierto OpenFireiV
para ofrecer funciones de mensajeria instantanea. También se ha seleccionado una
herramienta para videoconferencia, pero en este caso tras un estudio detallado de alternativas
se ha optado por la solucién comercial DimDim" (que si bien ofrece una licencia limitada open

source, se ha optado por su licencia comercial con servicio de hosting incluido).

Para la gestion de usuarios se ha seleccionado el producto de cédigo abierto OpenLDAPVi,
junto con la herramienta abierta de control de sesiones de usuario (SSO-Single Sign On)

viii

CAS". Y el motor de envio de correos electrénicos SMTP sera el producto abierto PostFix"".

También es de destacar que el sistema operativo sobre el que se desplegaran todas las
aplicaciones sera la distribucion de Linux Red Hat, y como servidor web se empleara Apache
junto con el servidor de aplicaciones Tomcat. La tecnologia de desarrollo preferida sera Java,
que se empleara para los desarrollos a medida que también es el motor tecnoldgico de LifeRay

y de Sakai.

La Universidad también ha adoptado herramientas de cédigo abierto para uso interno como

dotProjectix y FlySpray”* como soporte para las labores de gestion de proyectos.

Como resumen se puede apreciar que la Universidad ha seleccionado productos de codigo
abierto porque ofrecen una potencia, fiabilidad y escalabilidad en la linea de los productos
comerciales, excepto en casos especificos donde las comunidades de desarrollo todavia no
ofrecen soluciones de alto nivel, como ha sido el caso de la videoconferencia y del repositorio

de objetos docentes.
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3. Conclusién/ Resultados

Como resultado de los trabajos descritos anteriormente, la VIU extrae las siguientes

lecciones:

- El marco ideal para implantar una solucion de cddigo abierto, y ademas participar
activamente en su evolucion, es aquel ambito que podemos considerar como el nucleo de
la actividad de nuestra organizacién. Para la VIU: el Campus Virtual donde se desarrolla

la accién docente.

- Antes de adentrarse como participante activo en una comunidad de desarrollo es necesario
asegurar que la comunidad es extensa y se encuentra razonablemente activa. La decisién
sera mas acertada cuando se cuente con alguna de las siguientes circunstancias: alguna
organizacién cercana también participa en la comunidad o si se identifican empresas

colaboradoras con experiencia en el desarrollo.

- En otras circunstancias puede ser positivo emplear los desarrollos de las comunidades
pero sin participaciéon activa en su evolucién. Esto se ha decidido asi en la VIU para el
caso de las herramientas que no son tan criticas, y en aquellas areas especificas donde
existen desarrollos maduros que encajan adecuadamente en las necesidades de la

organizacion.

- La implantacién de productos comerciales se ha planteado cuando aparecen fundados
riesgos de posibles problemas de fiabilidad y escalabilidad, o simplemente cuando no
existen soluciones de codigo abierto para areas especificas de la organizacion. Otra razon
para la adopcion de productos comerciales es simplemente beneficiarse de las condiciones
ventajosas que en algunos casos se ofrecen a instituciones educativas. En el caso de la

VIU, la licencia del gestor de base de datos Oracle.
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Como resultado podemos concluir lo siguiente:

- Existen grandes oportunidades en implantacién de productos de cédigo abierto, donde
ofrecen una solucibn muy competitiva frente a productos licenciados. EI entorno

universitario es pionero en este sentido.

- La participacion en las comunidades de desarrollo implica una constante coordinacién entre
los diferentes agentes, y no siempre los objetivos de la comunidad seran los mismos que

los de la organizacion. Es necesario ser flexibles y pacientes.

- Inequivocamente las comunidades las forman personas, mas alla de las organizaciones, es
fundamental establecer contactos personales con la comunidad y demostrar implicacion

continua.

- Es preciso velar para que las contribuciones de la propia organizacion a la comunidad sean

incorporadas las versiones finales para facilitar las labores de actualizacion de versiones.

- Las labores de pruebas funcionales y de carga son siempre criticas para asegurar el éxito

en cualquier tipo de implantacion, pero en el caso de productos de cAdigo abierto mas aun.

- La seleccién de herramientas libres no implica obligatoriamente una reduccion de costes,

pero si asegura una enorme capacidad de evolucion.

- Evitar en lo posible las dependencias interproyecto, ya que las comunidades de desarrollo
pueden disolverse abruptamente y esto no debe suponer un riesgo para el resto de

aplicaciones de la organizacion.

La VIU se enfrenta en los proximos meses a la puesta en marcha de los sistemas de

informacion y esta labor se alargara durante los proximos cuatro afos.

El éxito del proyecto de la VIU se podra valorar en el futuro en la medida en la que
contribuyamos a socializar el acceso a la formacion equiparandola literalmente con cualquier

otro suministro, tal y como se describe en la siguiente cita:

"La Formacién no se basa en objetos y contenidos almacenados como si de una biblioteca
se tratase, sino que es una utilidad (como la electricidad o el agua) que fluye a través de una

red y de la que podemos tomar cuando queremos. "*

! Roberto Bardolet (La segunda estrella a la derecha- Educacién y Mundos Virtuales 3D)
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" http:/iwww.liferay.com
" http://sakaiproject.org
" http:/Avww.giuntilabs.com/HarvestRoad_Hive/index.php
" http://www.igniterealtime.org/projects/openfire/index.jsp
Y http://www.dimdim.com/

Y http://www.openldap.org/

"I http:/iwww.ja-sig.org/products/cas/
VI http:/Avww. postfix.org/

* http:/iwww.dotproject.net/

* http://flyspray.org/
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Reslimen

Considerando el alto crecimiento [0] e impacto del internet en el area de aprendizaje a través de lo que
conocemos como e-Learning, es necesario analizar/revisar los procesos de visualizacion e interaccion
con el contenido para el e-Learning.

Este documento es un analisis enfocado hacia la usabilidad [1] (utilizando tecnologias RIA [2]) que
debe poseer cualquier sistema de aprendizaje, permitiendo que el usuario trabaje de manera natural o
transparente con el contenido mientras se esté aprendiendo.

La mejora en la interaccion con el contenido se logra a través de la integracion de un sistema de
aprendizaje (LMS) con una Rich Internet Application (RIA), la cuédl permite configurar
completamente la forma de manipular el contenido y la interfaz en la que se muestra.

Palabras clave

crecimiento, internet, aprendizaje, escritorio, visualizacion, interaccién, natural, contenido, e-learning,
tecnologia, estudiante, ria, Ims.

1 Introduccion

La necesidad de tener una mejor interactividad de la forma mas natural posible con los contenidos e-Learning, es
primordial para el aprendizaje de los usuarios. Se busca mejorar la rapidez con la que el contenido e-Learning es
desplegado actualmente por los navegadores web, ya que muchas ocasiones con una navegacion / conexién lenta en el
contenido formativo, se pierde un elemento primordial en el aprendizaje, la atencién del usuario. De igual manera se
pretende que el usuario interactde con el contenido por medio de anotaciones y asociacién de archivos locales.

2 Estado Actual de la Tecnologia
2.1 e-Learning

Los sistemas e-Learning tienen su base en dos componentes esenciales, los LMS[3] (Learning Management System, por
sus siglas en inglés), que ayudan con la automatizacion de actividades como registro, permisos y asignacion de cursos para
usuarios, y de los CMS[4] (Content Management System, por sus siglas en inglés) que proveen toda la estructura necesaria
para crear facilmente los contenidos formativos. Los dos anteriores componentes forman el LCMS[5], que tiene como
tarea ayudar a la creacién, aprobacion, publicacidn y administracién de los cursos formativos que pueden ser accesados a
través de internet. Del lado del usuario, este interactia con los contenidos formativos hasta donde se lo permiten las
interfaces de los Navegadores web.

2.2 Rich Internet Applications

Las Rich Internet Applications (RIA) son aplicaciones web que tienen funcionalidades y caracteristicas de una aplicacion
de escritorio. Las RIAs ofrecen una rica experiencia que mejora la satisfaccion del usuario y aumenta la productividad,
transfiriendo el procesamiento necesario para la interfaz del usuario del lado del cliente y sélo se obtiene la informacion del
servidor.

Existen multiples herramientas actualmente para desarrollar RIAs, entre ellas estan: Adobe AIR[6], Google Gears,
Microsoft Silverlight, entre otros.



3 Solucién Propuesta

Se propone una Rich Internet Application que abarque principios fundamentales de usabilidad, que tenga las ventajas de la
web y que posea una interfaz amigable para el usuario de manera que interactie de la forma mas natural con el contenido y
que pueda hacer las siguientes tareas: subrayar contenido con diversos colores, agregar comentarios al contenido, agregar
enlaces para referencia, y realizar tachones sobre el texto. Ademas, poder obtener el contenido de manera asincrona del
sistema para evitar perder la concentracidn del usuario en las constantes recargas de las paginas en un navegador web.

Dentro del area de e-Learning existen ciertas desventajas con los manejadores de contenido que son vistos desde un web
browser, ya que para el usuario puede ser muy lenta la interaccion con el contenido dependiendo de su conexion a internet,
el constante recargo de toda la interfaz y los distractores dentro del browser .

3.1 Rich Internet Applications (RIA)

Este tipo de aplicaciones aprovechan al maximo la funcionalidad en la interfaz para el usuario de las aplicaciones de
escritorio con la facilidad de produccion de los sitios web y tiene la ventaja de ser multi-plataforma. Como resultado se
tiene una aplicacién que provee al usuario una experiencia mas intuitiva, interactiva y efectiva.

3.1.1 Trabajando Offline

Debido a que el contenido es almacenado localmente, la aplicacion trabajara transparente aunque no exista conexion a
internet, de esta forma no se afecta la interaccion del usuario con el contenido.

3.1.2 Descargas Asincrénicas

Aprovechando el acceso local hacia los recursos se puede obtener el contenido por medio de descargas asincronicas y
almacenarlo localmente para luego poder accesarlo mas rapidamente. Esto reduciria los tiempos de espera y la distraccion
del usuario.

3.1.3 Como RIA se Selecciona Adobe AIR

Es un entorno de ejecucion multi-plataforma utilizado para la construccién de RIA (Rich Internet Applications), utilizando
Adobe Flash, Adobe Flex, HTML, y Ajax, las cuales pueden usarse como aplicaciones de escritorio. Adobe lo posiciona
como un entorno de ejecucion sin navegador para que las RIA se puedan desplegar en el escritorio, en lugar de una
plataforma de aplicaciones.

Los usuarios interactlian con las aplicaciones de AIR de la misma forma que interactlan con aplicaciones nativas de
escritorio. El entorno es instalado una vez en la computadora del usuario y luego las aplicaciones AIR son instaladas y
ejecutadas como cualquier otra aplicacion de escritorio.

3.1.4 Ventajas de Adobe AIR

e Balance de carga entre Cliente/Servidor: La demanda de cdmputo entre el cliente y el servidor estd mejor
balanceada.

e Comunicacion asincrénica: Permite descargar contenido asincronamente, guardarlo temporalmente para
mostrarla mas adelante.

o Eficiencia en la red: El cliente puede ser méas inteligente que un explorador browser tomando decisiones en
cuanto a cuando es necesario obtener informacién del servidor y cuando no.

o Certificados: Permite que el proveedor de cada aplicacién firmada digitalmente para mayor seguridad.

3.1.5 Aplicacion de Escritorio

Después de haber analizado las ventajas que poseen las aplicaciones de escritorio y las aplicaciones web, se ha decidido
utilizar una aplicacion de escritorio para el manejo del contenido e-Learning ya que se presentan las siguientes ventajas:

e Aplicacién estable: en la interaccion entre el usuario y el browser pueden existir multiples ventanas
simultaneamente y mucha carga para el browser por lo cual puede fallar, y en una aplicacion de escritorio es de
proposito especifico y tiene una buena estabilidad.

e Interaccion con los recursos locales: se aprovecha la interaccion de cada sistema operativo con los recursos
locales.

o Interfaz especializada: es posible manipular la interfaz completa de la aplicacion sin tener las limitaciones de la
interfaz de un web browser.



3.2 Usabilidad para Contenidos e-Learning

Es un tema que va cobrando mas relevancia cada dia, destacandose como un atributo fundamental para el éxito del sistema.
El proyecto esta orientado a cumplir con ese aspecto importante, no se trata solamente de mejorar la interfaz del usuario, se
extiende a principios[7] que rigen al sistema para hacer satisfactoria la interaccion sistema-usuario. Por tanto, es muy
importante construir un sistema que sea facil de usar[8] y atractivo para el usuario final. EI proyecto prototipo esta
orientado a cumplir con objetivos importantes relacionados a la usabilidad, la cual involucra cumplir los siguientes
principios [9]: Velocidad de Desempefio, Facilidad de Aprendizaje, Robustez, Satisfaccién Subjetiva, y Flexibilidad. Una
de las bases fundamentales de la usabilidad es trabajar para que los sistemas cumplan su objetivo primordial, de esa
manera el proyecto prototipo esta disefiado en centrar de manera eficaz la atencion del usuario en el contenido e-Learning
sin ninguna distraccién como la que presentan los web browser, para poder concentrarse eficazmente el el contenido. Desde
la interfaz del proyecto prototipo hasta la interaccion con el contenido e-Learning, se trabaja bajo la persepectiva de la
usabilidad, hacer facil y natural la interaccion del sistema con el usuario.

3.2.1 Atencion del Usuario

Es importante evitar la distraccion del usuario en las recargas continuas de paginas completas como sucede normalmente en
el navegador, perdiendo el enfoque del el usuario por unos segundos en el contenido y aunque no haya cambiado toda la
interfaz, la vista del usuario toma unos segundos adicionales en volver a ubicar el contenido.

3.2.2 Interaccion Natural con el Contenido

La aplicacion provee una interaccion con el contenido por medio de anotaciones hechas por el usuario, dando una
experiencia mas natural con el manejo del contenido.

3.2.3 Aplicacion Prototipo

La aplicacién como propuesta de solucidn esta basada en Adobe AIR, una herramienta para construir RIA"s que utiliza
tecnologias web actuales, para poderlas implementar como aplicacion de escritorio.

4 Integracion del LMS con una Rich Internet Application de Escritorio

Por medio de Adobe AIR se logra una integracion de la herramienta para manejo de Contenido de .LRN con una aplicacién
de escritorio. Adobe AIR provee todas las herramientas para construir una interfaz que pueda manipular toda la
informacién de un servicio web por medio de requests asincrénicos. La herramienta de contenido trabaja dentro del entorno
de la plataforma de .LRN por lo cual son necesarios ajustes para que pueda devolver la informacién en un formato XML.
La aplicacion prototipo posee la capacidad de trabajar offline por medio de una base de datos local que permite crear el
modelo de datos en tiempo de ejecucion. Esto permite una mejor interaccion con el usuario dandole la posibilidad de
modificar y almacenar localmente el contenido.
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4.1 Base de Datos Local

Se utiliza la Base de datos local que provee Adobe AIR para guardar el contenido obtenido para luego poder interactuar con el
mismo sin depender de la conexion a internet. Se ha creado un modelo de datos con el que se pueda interactuar localmente de la
misma forma que en el servidor.



4.2 Comunicacién con el Servidor

Se han hecho modificaciones en los archivos en la herramienta para manejo de contenido de la instalacion de .LRN[10], para que la
aplicacion pueda obtener solamente la informacién necesaria sin ningln formato o contenido visual adicional.

La informacién sobre el arbol del contenido es obtenida del servidor en un formato XML[11] a partir del cual se empieza a obtener
la informacion de cada pagina usando requests asincronicos y la informacién es guardada en la BD local.

4.3 Disefio

El principal interés para la interfaz de la aplicacion prototipo es que posea un disefio facil, intuitivo y que no posea ninguna
distraccion para el usuario, centrando toda su atencion en el contenido desplegado. Basicamente, la aplicacion se divide en 3
grandes areas, siendo las siguientes:

Arbol de Contenido: Esta seccion se encuentra del lado izquierdo de la aplicacion y ayudara al usuario a poder navegar en todos
los subtemas que posee el contenido.

Area de Contenido: Esta area permite visualizar el contenido al usuario previamente seleccionado en el &rbol de contenido.
Menu: Esta seccion permite al usuario poder seleccionar otras funcionalidades del sistema.

La Interfaz grafica ha sido construida con archivos CSS[12] y posee el siguiente esquema como base:
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5 Conclusionesy Trabajo Futuro

La implementacién de una RIA para contenidos e-Learning es muy prometedora, ya que aun se pueden explorar campos tales
como la edicién de los mismos, y la utilizacién del contenido, ambos con herramientas y facilidades de colaboracién alrededor del
contenido, y a su vez contar con la robustez de una aplicacién local para manipular los elementos. Adicionalmente, el poder contar
con un contenido facilmente transportable, permite su utilizacién en una diversidad de dispositivos, en especial los méviles.
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Resumen

En este articulo se presenta FAVS, una herramienta que facilita el uso docente de blogs. FAVS es una
aplicacion pensada y disefiada para que cualquier docente, sin apenas conocimientos informaticos, pueda
crear, mantener y gestionar un sitio web, el planeta, donde aparezcan los articulos escritos por sus
estudiantes en sus bitacoras. Los alumnos podran inscribirse en el planeta de la asignatura, leer los escritos
de sus compafieros, votar las historias mas interesantes -de manera que, si asi lo deseara el docente, pudiera
utilizar esta informacion para evaluar esta actividad (heteroevaluacion)- y consultar las estadisticas de votos

emitidos y recibidos.

Abstract

This paper introduces FAVS, a tool that makes teaching of blogs easier. FAVS is a web application designed
and developed with the aim that teachers, even with barely some computer knowledge, can create, keep and
manage a web site, the planet, where posts written by students in their blogs are shown. Those pupils may add
their blogs to the planet of the course, read their classmates' documents, vote for the most interesting stories
-so the teacher could use this information to evaluate the activity (heteroevaluation) - and check the statistics

about emited and received votes.
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FAVS, una herramienta para la creacion y gestion de planetas de blogs docentes

1. Introduccién

Las bitacoras (o blogs) han supuesto una revolucion en Internet, y también en las aulas de todo el mundo [2,
6, 7]. Blogs institucionales, profesionales, de estudiantes o de aula son una herramienta utilizada en todos los

niveles educativos [1].

En los Ultimos tiempos han surgido sitios web que enlazan historias de varios blogs, popularmente
denominados planetas, y otras herramientas que permiten que aparezcan articulos, noticias e historias
publicadas en diferentes bitacoras en una Unica pagina web. De esta manera, se pueden encontrar planetas
de las mas diversas tematicas (p.ej., sobre la crisis financiera) o de colectivos (p.€j., personas que trabajan en

la misma empresa).

Profesores de todo el mundo han comenzado a utilizar estas aplicaciones para sus clases, intentando
aprovechar las posibilidades que ofrecen como herramientas didactica. Sin embargo, todas estas aplicaciones
presentan ciertas limitaciones para ser usadas en un aula docente, ya que no se crearon pensando en esta
labor. Algunas requieren conocimientos sélidos de informatica, otras exigen mucho tiempo para su puesta en

marcha y mantenimiento, e incluso, algunas de ellas, requieren contar con un servidor web.

FAVS es una aplicaciéon pensada y disefiada para que cualquier docente, sin apenas conocimientos
informaticos, pueda crear, mantener y gestionar un sitio web donde aparezcan los articulos escritos por sus
estudiantes en sus bitacoras. Los alumnos podran inscribirse en el planeta de la asignatura, leer los escritos
de sus compafieros, votar las historias mas interesantes -de manera que, si asi lo deseara el docente, pudiera
utilizar esta informacion para evaluar esta actividad (heteroevaluacion)- y consultar las estadisticas de votos

emitidos y recibidos.

Los aspectos relacionados con la propiedad intelectual y el conocimiento libre entraran en el aula de forma
natural, ya que cuando los alumnos se inscriban en el planeta de la asignatura se les explicara la situacién
legal actual y seran invitados a utilizar una licencia Creative Commons para los contenidos publicados en sus

bitacoras.

Esta aplicaciéon puede ser usada en cualquier asignatura de cualquier disciplina, ya que propiciara la creacion
y el intercambio de conocimiento, potenciard las habilidades escritoras de los estudiantes y motivara una sana
competicion por escribir los articulos mas interesantes.

2. Experiencias docentes con blogs

Los blogs permiten [5] llevar a cabo actividades de e-learning que pueden desarrollarse en asignaturas de

titulaciones técnicas y no técnicas en cursos universitarios de grado y post-grado, en las que los propios

estudiantes participan en la evaluacion de los contenidos aportados por los comparieros [3, 4].



El funcionamiento de la actividad es el siguiente [6]: cada estudiante se creara un blog donde escribira
entradas relacionadas con la tematica de la asignatura (aclaraciones, comentarios de noticias, anécdotas...).
Todos los blogs seran enlazados desde el planeta de la asignatura. Los estudiantes podran puntuar

positivamente las entradas de los compafieros que consideren mas interesantes.

El alumnado debera escribir periddicamente en el blog (semanal o bisemanalmente), de forma que al final del
cuatrimestre se tenga al menos una docena (o media docena) de articulos por alumno. Los blogs han de tener
contenidos propios, y no se permitiran las entradas sin valor afiadido que simplemente copien noticias de

Internet.

Para la evaluacion de la actividad se tendra en cuenta los votos recibidos por los compafieros en el blog (por
escribir) y los votos emitidos (por leer); por tanto, los estudiantes estaran motivados para escribir buenas
entradas y para leer y votar las historias publicadas por el resto de alumnos. Los profesores de la asignatura

podran valorar positivamente otros elementos adicionales.

3. FAVS, un agregador de blogs docente

FAVS es una aplicacién que ha sido disefiada con el objetivo de ser usada por docentes de cualquier
disciplina sin grandes conocimientos informaticos, y, por tanto, la usabilidad ha sido una prioridad desde el
comienzo del desarrollo. Al comenzar a disefar la aplicacion se estudiaron las alternativas libres que podian
ser utilizadas, y se decidié que Feevy - un agregador de blogs personal, licenciado bajo los términos de la GPL
y programado en Ruby on Rails - seria la base de nuestra aplicacion.

Para crear un planeta con FAVS, el profesor tan sélo debe registrarse en la web, eligiendo un nombre de
usuario y una contrasefia y proporcionando su direccién de correo electrénico. En ese momento FAVS genera
una etiqueta HTML que el profesor colocara en su blog o en su pagina web. A continuacion, el planeta puede
personalizarse, eligiendo el idioma (inglés o espanol), los articulos mostrados (decidiendo si se mostraran
todos los post de cada alumno o sélo el ultimo) y el estilo y los colores.

Una vez que el docente ha pegado la etiqueta HTML en su sitio web, los estudiantes de la asignatura podran
darse de alta en el planeta, introduciendo la URL de su blog, su nombre y su correo electronico. Al registrar su
blog, FAVS pregunta al alumno si ha elegido una licencia para los contenidos de su bitacora, y lo anima a
utilizar una licencia Creative Commons. A partir de ese momento, en la web del profesor aparecera un
resumen de los articulos que escriba cada estudiante en su bitacora, junto con su fecha de publicacién, un
enlace para leer el post completo y un enlace para votar esa historia.

Cuando un estudiante decide votar una historia, FAVS solicita su correo electrénico y comprueba que el
alumno pertenece a esa asignatura, que no ha votado ya por ese articulo y que no se esta votando a si
mismo. Con el objetivo de detectar posibles votos falsos, la aplicaciéon envia un comprobante por correo
electronico en el que se indica que se acaba de votar una noticia y se insta a contactar con los profesores en

el caso de que no sea asi.



Tanto los estudiantes como el docente pueden consultar en cualquier momento las estadisticas de votos
acumuladas. Estas estadisticas muestran los votos recibidos por cada blog, los votos recibidos por cada

articulo y los votos emitidos por cada alumno.

4. Conclusiones

Los bitacoras y los planetas de blogs son herramientas que permiten la creacién y el intercambio de
conocimiento y que presentan grandes oportunidades como herramienta didactica. FAVS es una aplicacion
web que permite que cualquier docente, sin apenas conocimientos informaticos, pueda crear, mantener y
gestionar un planeta que enlace las historias publicadas por sus alumnos en sus bitacoras, y que los

estudiantes valoren positivamente los articulos mas interesantes de sus companieros.
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ABSTRACT

Estilistica del inglés es la asignatura en la que he puesto en marcha una parte de nuestro
programa de TIC Disefio y creacién de materiales multimedia y profundizacién en la ensefianza
semipresencial de la Facultad de Filologia Inglesa de Valencia. Es una asignatura optativa de
segundo ciclo con alrededor de 100 estudiantes y en la que hay un 75% de asistencia a clase,
debido a este programa de innovacion a través del aula virtual. La base de esta asignatura esta
compuesta por tres ejes fundamentales: Innovacion, motivacion y desarrollo sostenible.
e |nnovacion porque he usado portafolio electrénico, relato digital, y test auto correctivos
— a través nuestra plataforma aula virtual- y presentaciones multimedia como parte del
programa de la asignatura
e Motivacion porque casi todos los estudiantes se sienten atraidos por sistemas de
docencia nuevos sobre todo si tienen algo que ver con ordenadores, como es el
trabajo en proyectos por medio de portafolio electrénico que hemos utilizado en clase.
e Desarrollo sostenible porque no usamos papel para imprimir exadmenes, ni para
entregar trabajos. No usamos tinta para imprimir, ni la energia que hace falta para ello.
Queremos colaborar con el medio ambiente.

PALABRAS CLAVE

Aula virtual, portafolio electrénico, relato digital, trabajo en proyectos, escritura creativa
desarrollo sostenible.



EXPERIENCIA EN FILOLOGIA INGLESA: PORTAFOLIO ELECTRONICO Y RELATO
DIGITAL

1. INTRODUCCION

La transformacion tanto en los fines como en los métodos es imprescindible para equiparar
nuestras universidades al Espacio Europeo de Educacion Superior y ademas
internacionalizarlas, segun el acuerdo al que se llegé en Bolonia en 1999. La ensefianza no
puede permitirse el lujo de quedarse atras a la hora de ofrecer alumnos bien preparados a las
empresas, no so6lo nacionales, sino también internacionales, inmersas en una imparable
carrera tecnolégica y en las cuales aspiran nuestros estudiantes a trabajar. Esta
transformacion, representada en parte por el uso de las TICS (tecnologias de la informacion y
de la comunicacién), que incorpora nuevos programas informaticos a la docencia, reporta
muchos beneficios tanto para los estudiantes como para profesores: para los estudiantes, en
primer lugar, en forma de motivacién afiadida, que deriva directamente de la innovacién, puesto
que es sabido que todo lo nuevo llama la atencién. En segundo lugar en forma de una mejor
preparacion de cara al mundo laboral, como he mencionado, un mundo laboral que es ya una
realidad internacional. El profesorado, por su parte tendria la opcion de mejorar la calidad de la
ensefianza y, por supuesto, obtendria mas posibilidades de innovacion pedagégica.

Por otro lado, es sabido que el sistema de créditos europeos (ECTS) valora el trabajo, ya sea
individual o en grupo del alumno tanto dentro como fuera del aula. El trabajo con el portafolio
electrénico cubre los requisitos exigidos por ECTS vy, al mismo tiempo, es un factor de
motivacion indiscutible para el alumnado. En la asignatura de Estilistica del inglés, asignatura
optativa de segundo ciclo en la Facultad de Filologia Inglesa de Valencia, hemos ofrecido una
experiencia practica con este fin: basandonos en la ensefianza mixta (blended learning), es
decir, méas trabajo para los alumnos fuera del aula metodologia que, a priori, parece mas
impersonal, pero que hemos demostrado que tiene a los estudiantes mucho mas en contacto
con nosotros, los profesores, ya que ese contacto no termina cuando el estudiante sale por la
puerta del aula. Ademas del portafolio electrénico es la estrella de nuestra asignatura, realizado
Unicamente con software libre, he incluido el relato digital y un foro de colaboracion entre
estudiantes para que puedan realizar sus proyectos electronicos con mayor calidad, ambos
cubren los requisitos exigidos por ECTS en cuanto a innovacion pedagdgica pero ademas, son
un factor de motivacion afiadida: cuanto mas involucrado esté un estudiante en un proyecto,
mas probabilidades hay de que lo lleve hasta el final y de que obtenga un beneficio de él. En
mi opinion, el profesor esta en el aula no sélo para impartir clases magistrales, sino también
para proponer, ayudar, ser consultado, revisar y corregir.

2. METODO

La asignatura Estilistica del ingles es una asignatura con un total de 100 alumnos matriculados,
de los que alrededor de un 80% son parte del programa de innovacion que les ofrezco,
programa que requiere mas participacion de los estudiantes tanto en las horas de contacto con
ellos, en el aula y tutorias como desde casa, biblioteca o cualquier otro lugar desde el que
puedan trabajar. La asistencia a clase en las facultades es considerablemente inferior, por lo
que este alto porcentaje de asistencia se debe a nuestra metodologia de ensefanza, basada
en tres pilares basicos: innovacion, motivacion y desarrollo sostenible.

Estilistica del inglés ha sido disefiada de la siguiente manera:

A. Parte de teoria por medio de test auto correctivos (realizados con demos de
Respondus y Aula virtual). 40% de la nota final.

B. Portafolio electronico compuesto por 10 proyectos de escritura creativa, usando
software libre (Aula virtual, Power Point, Word, Internet...). 40% de la nota final

C. Relato digital sobre histérias de detectives usando software libre (Photo story 3, Flash
Media Player, Audacity, Internet...) 15% de la nota final.

D. Asistenciay participacion en clase 5% de la nota final.



A. Test auto correctivos

Los estudiantes han realizado cinco test, cada uno de ellos sobre una parte de teoria de
nuestra asignatura. Cada test se realizd con el programa “Respondus” y luego se cargé en la
seccion de cuestionarios (por medio de la pestafia de administracién) del Aula Virtual (ver
figura 1). Fueron disefiados como controles de lectura con diez preguntas y con respuestas de
opcién multiple. Los test estaban programados para activarse durante 24 horas, los estudiantes
tenian el dossier con toda la parte de teoria en el servicio de reprografia de nuestra facultad, lo
leian y respondian a los test dentro del plazo previsto desde cualquier ordenador que tuvieran a
mano. Ellos podian encontrar los test en la seccion de actividades del aula virtual.

B. Portafolio electrénico

La base fundamental de nuestro portafolio electrénico ha sido el trabajo en proyectos de
escritura creativa. En mi opinion, el trabajo en proyectos es el “puente” que puede unir el
aprendizaje de lenguas y el uso diario que los estudiantes van a hacer de dicho aprendizaje.
Estudios recientes sobre el aprendizaje de lenguas, como los realizados por Community
Language Learning, han resaltado la importancia de este sistema de trabajo como factor de
aprendizaje y motivacion adicional. El trabajo con el portafolios electronico hace que los
estudiantes sean mas independientes, mas capaces de investigar y de poner en practica lo
aprendido en clase. La metodologia ha sido la siguiente: En la seccion de actividades el aula
virtual, he cargado 10 proyectos con el nombre “Project 1, Project 2...” (Ver figura 2), Dichos
proyectos tienen como finalidad elaborar una revista electrénica compuesta por 10 proyectos
de escritura creativa cuya base central son los siguientes temas:

1. Realizar la portada de la revista y una noticia siguiendo las pautas de
“Newspaper reporting” visto en clase

Blurb

Advertising slogans

A sonnet

Figurative language: Sime and metaphor in Dickens
Womens poetry, same or different?. Sylvia Plath
The effect of education and the nature of Comedy
How to write a dialogue

. Characterization through dialogue

10.Lexical repetition

CoNOOA~AWN

La mecénica era la siguiente: los estudiantes hacian su primer proyecto en algin programa
como Power Point, Word,etc, y lo subian al apartado de actividades correspondiente a Project
1 (en este caso la portada de la revista y la primera noticia). Cuando tenian que hacer el
siguiente proyecto, debian hacerlo en el mismo documento que el anterior, en la pagina
siguiente, y subirlo todo junto a Project 2 (en este caso la realizacion de una resefia de un
libro”, y asi sucesivamente, de manera que cuando subieron el Project 10 la revista estaba
completada y toda en un documento. Habia un periodo de quince dias para realizar cada
proyecto, cuando finalizaba el plazo correspondiente, la casilla correspondiente se bloqueaba
automaticamente, por lo que los alumnos no podian dejarse todo el portafolio electrénico para
el final. Yo, como profesora, sélo les iba a corregir el Project 10, es decir, el proyecto acabado,
con lo que les permitia ir mejorando y corrigiendo sus portafolios. Esta metodologia tiene las
siguientes ventajas

B Trabajo acumulativo: Tan s6lo un documento de Word (o de cualquier otro programa)
con todos los proyectos. Los estudiantes estaban autorizados a corregir, mejorar o
modificar los proyectos anteriores,

B Seguimiento individualizado de los proyectos, que los estudiantes han trabajado de
forma individual con lo que hay un mayor contacto con profesor, sobre todo porque
todos los sistemas nuevos generan muchas dudas.

B Trabajo pautado: Cada proyecto tenia fecha de inicio y final , de esta manera, el trabajo
se extendia a lo largo de todo el cuatrimestre, no sélo la noche de antes de la fecha



C. Relato digital

Otra parte de nuestra signatura ha sido la incorporacion del relato digital que se define como la
combinacion de los medios tradicionales de contar relatos o historias, es decir la escritura, con
el regalo de una voz y el poder del sonido por medio de las nuevas tecnologias, es decir,
digitalizacion de fotografias, seleccion y manipulacion de imagenes y video Con este sistema,
los estudiantes combinan algunas herramientas multimedia béasicas: Graficos y animacion, con
destrezas tales como investigacion, escritura, presentacion oral tecnologia, entrevistas....
(Gregori 2008). En esta ocasion, los estudiantes tenian que trabajar en equipo y poner en
practica los conocimientos referentes a “Detective novel” para planear y crear un relato digital,
escribir los guiones para la voz en off, seleccionar imagenes y musica apropiadas que mejoren
los relatos, demostrar su habilidad para comunicar ideas visualmente y luego exponerlo en
clase. Para este fin han usado software gratis: Microsoft photo story 3, Windows Movie Maker,
Apple iMovie, Adobe Photoshop element. Para iniciarlos en esta metodologia, se les organiz6
en el aula un taller de aprendizaje de Digital Storytelling

D. Desarrollo sostenible

Unos de nuestros objetivos ha sido colaborar con el cuidado del medio ambiente. Hemos
conseguido colaborar con el desarrollo sostenible ya que los test se han realizado on line y los
portafolios de los estudiantes han sido digitales, y la mayor parte de la bibliografia aconsejada
se puede encontrar en las paginas de consulta de la biblioteca de nuestra universidad o
simplemente en internet, lo que elimina la posibilidad de tener que imprimir o fotocopiar textos.
Por todo esto usamos muy poco papel, nada de tinta y muy poca energia lo que nos permite
colaborar modestamente con la preservacion del medio ambiente.

3 CONCLUSIONES

Desde el punto de vista de la ensefianza, este proyecto ha merecido la pena no sélo porque los
estudiantes han mejorado su conocimiento practico de Estilistica del inglés y sus competencias
en cuanto al uso del ordenador. Los alumnos han estado completamente involucrados en la
asignatura, tal y como el alto porcentaje de asistencia y participacién en el proyecto (sobre
75%) puede certificar. También han estado en contacto con la profesora durante sus horas de
tutorias y por correo electrénico mas de lo habitual.

Al existir una actividad constante del alumno a lo largo del cuatrimestre, los trabajos han sido
de una mayor calidad, con una mayor profundizacién en los temas y un menor indice de
fracaso en la asignatura.

Al haber aplicado la teoria de a la practica de manera innovadora, los estudiantes se sienten
mejor preparados para el mercado laboral, estan mas motivados debido a las nuevas
tecnologias
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La implantacién de planes de innovacién educativa ligados a la convergencia europea, y la
introduccién de plataformas universitarias de aprendizaje virtual, imponen andlisis exhaustivos
de su utilizacion. El caso de estudio de la Universitat de Valéncia, y su LMS, AulaVirtual,

analiza los cursos académicos 2004-05/2005-06.

El objetivo es conocer como se contribuye a mejorar procesos de ensefianza-aprendizaje,
planes de innovacién y el acercamiento a objetivos del EEES. Asimismo, plantear bases y
procedimientos para la automatizacion del analisis inicial de innovacion ligada a calidad
educativa y al uso de TICS en cualquier universidad en la fase de implantacién de estas

plataformas.

La implantacié de plans d'innovacié educativa lligats a la convergéncia europea, i la introduccié
de plataformes universitaries d'aprenentatge virtual, imposen analisis exhaustives de la seva
utilitzacio. El cas d'estudi de la Universitat de Valéncia, i la seva LMS, AulaVirtual, analitza els
cursos academics 2004-05/2005-06.

L'objectiu és conéixer com es contribuix a millorar processos d'ensenyament-aprenentatge,
plans d'innovacié i l'acostament a objectius del EEES. Aixi mateix, plantejar bases i
procediments per a l'automatitzacié de l'analisi inicial d'innovacié lligada a qualitat educativa i a

I's de TICS en qualsevol universitat en la fase d'implantacié d'aquestes plataformes.

The implantation of plans of educative innovation tied to the European convergence, and the
introduction of university platforms of virtual learning, impose exhaustive analyses of his
utilization. The case of study of the Universitat of Valéncia, and his LMS, AulaVirtual, analyses
the academic courses 2004-05/2005-06.

The aim is to know as it contributes to improve processes of education-learning, plans of
innovation and the acercamiento to aims of the EEES. Likewise, pose bases and procedures for
the automatizacién of the initial analysis of innovation tied to educative quality and to the use of

TICS in any university in the phase of implantation of these platforms.
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Analisis del uso universitario de plataformas de gestidon del aprendizaje y su relacién con
la innovacion educativa y la calidad docente en el marco del EEES. Resultados en la

Universitat de Valénciay procedimientos para la generalizacion.
1. Introduccién

La creciente implantacién de planes de innovacion educativa ligados a la convergencia europea
[Matas et al., 2004], asi como la introduccion progresiva de plataformas universitarias de
aprendizaje virtual, complementarias a la ensefianza presencial [McFarlane, 2001], demandan
estudios rigurosos y analisis profundos del uso de las mismas [Barajas y Gannaway, 2007], en
su fase de implantacién y consolidacion. Se considera como tal periodo dos cursos académicos
completos. En el caso de estudio del presente trabajo, la Universitat de Valéncia, y su LMS,
Aula Virtual, los cursos referidos son 2004-05 y 2005-06. El objetivo fundamental es conocer
en qué medida la implantacion y utilizacién del LMS en los diferentes centros de la Universitat
de Valencia contribuye a mejorar los procesos de ensefianza-aprendizaje, los planes de
innovacion y el acercamiento a los objetivos marcados via EEES. Asimismo, esta mejora de los
procesos de ensefianza-aprendizaje, deberia reflejarse también en los indicadores de calidad
de los centros [Mauri et al., 2007]. Se pretende que el estudio de caso en la Universitat de
Valéncia sea una particularizacién de un proceso para la evaluacion de la implantacion de las
plataformas de aprendizaje virtual y su relaciéon con la innovaciéon educativa y la calidad de la
ensefianza. Asi, como objetivo de la misma magnitud, se plantean las bases y se fijan los
formatos y procedimientos para la generalizacion y automatizacion del proceso de andlisis
inicial de innovacion ligada a la calidad educativa y con el uso de TICS en cualquier universidad
en su fase de implantacion de plataformas de gestion del aprendizaje. Con este procesado
automatico se pretende tanto conocer el grado de implantacion de las plataformas, como
mantener y mejorar la calidad de la docencia universitaria, incidiendo en la mejora de los

indicadores adecuados.

En la Universitat de Valéncia se han evaluado diversas plataformas y tecnologias entre la
amplia gama de herramientas para el e-Learning, y se ha seleccionado e implantado el Aula
Virtual, que es el resultado de la adaptacion de la plataforma .LRN [Essa et al., 2005] a las
necesidades propias de la institucion. Al tratarse de una plataforma de gestién del aprendizaje
basada en soluciones de software libre, es factible adaptarla a las demandas organizativas, y
sobre todo pedagdgicas, y también mejorarla con el desarrollo de nuevos moédulos [Cubero et
al., 2006], [Lépez, 2007]. Con el Aula Virtual, ademas, se establecen metodologias y
parametros para planificar y valorar la incorporacion del aprendizaje virtual en el conjunto de
procesos de ensefianza-aprendizaje, segun los criterios de convergencia europea, y se
fomenta la colaboracion tecnolégica y pedagoégica, basada en la transferencia y reutilizacion de
materiales docentes y recursos formativos, tanto con las universidades espafiolas como con las

gue conforman el Espacio Europeo de Educacion Superior, y con el resto del mundo.

2. Método/ Datos y analisis



El andlisis de la plataforma a partir de su uso y su relacién con los programas de innovacién y
la calidad educativa se plantea a partir del correspondiente estudio estadistico. La realizacién
de los andlisis estadisticos utilizados se ha desarrollado teniendo en cuenta las caracteristicas

de las variables, que en su mayoria son cuantitativas.

Para los detalles del disefio de la investigacion se ha tomado como referencia Pedhazur y
Pedhazur-Schmelkin(1991), [Pedhazur y Pedhazur-Schmelkin, 1991], y las necesidades que

podrian ser suficientemente generales como para coincidir con el estandar que se pretende:

- Contrastar si existen asociaciones significativas entre variables y cudl es su magnitud. Para
ello se han utilizando coeficientes de correlacion lineal de Pearson, y considerando

significativas las correlaciones con p<0.05.

- Obtener prondsticos en las variables relevantes, siendo para ello necesario identificar
modelos de regresion lineal simple y multiple que respondan a modelos significativos con
p<0.05; muestren una capacidad predictiva en términos de varianza explicada adecuada,

valorado con R” 0 R%,stasa Para regresion simple o mdltiple, respectivamente.

- Resumir un elevado numero de variables disponibles para un conjunto relativamente

reducido, como es el del nimero de centros.

- Estudiar si existen diferencias significativas entre las medias en variables como el uso de las
distintas herramientas del aula virtual en funcién del campus, o cualquier variable que
pertinentemente conlleva una separacién en grupos. Para ello, son utilizadas pruebas t de
Student si se trata de comparar dos grupos o para mas de dos Andlisis de Varianza
unifactoriales y factoriales. Este Ultimo caso, alla donde se desea estudiar la existencia de

interaccion.

En el estudio se manejan tres tipos de datos. Primeramente, los referentes a la utilizacién del
LMS y su evolucién durante los dos primeros cursos de implantacion, que engloban por tanto la
fase de implantacion. En segundo lugar, para analizar en profundidad este uso y su relacion
con el EEES, la nueva forma de entender el proceso de ensefianza-aprendizaje y la progresiva
implantacion de TICS en la ensefianza se incluyen datos referentes a los proyectos de
innovacion educativa, y su evolucion durante estos mismos dos cursos. Por dltimo, y
relacionando ambos tipos de datos, se detallan los indicadores de calidad empleados, que en
este caso coinciden con algunos de los indicadores de financiacion ligada a objetivos. Los
indicadores de calidad utilizados recogen datos como la tasa de abandono de los estudiantes,
el indice de satisfaccién del mismo, o la aceptacion de las titulaciones que se incluyen en un
centro; todo ello considerando su evolucion durante tres cursos académicos, los dos anteriores
a la fase de implantacion del LMS y el primero de la implantacién. De modo que la relaciéon de
este tipo de datos con los dos anteriores puede ayudar a analizar el uso de las TICs en
general, y del LMS en particular, en el marco de la Convergencia Europea, y los resultados

obtenidos desde el punto de vista de los estudiantes.

El eje de medidas, para su posterior comparacidon son los centros en que se organiza la



Universitat de Valéncia; la unidad en que pueden agruparse varias titulaciones relacionadas
entre ellas por areas de conocimiento, departamentos involucrados, o tipo de asignaturas
impartidas. El segundo modo utilizado para comparar las medidas es el campus universitario
en que se encuentra cada uno de los centros. La Universitat de Valéncia cuenta con campus.
Los tres campus agrupan los centros de estudios por areas de conocimiento afines. Asi, en el
Campus de Blasco Ibafiez se estudian Humanidades, ciencias basicas y técnicas en el

Campus de Burjassot-Paterna-, y ciencias sociales en el Campus de Tarongers.
El primer grupo de medidas utilizadas son:

Profesores: N° total de personas dadas de alta con el “rol” de profesor en las distintas
asignaturas del aula virtual de cada centro el curso académico. Cada profesor del centro se

contabilizara tantas veces como asignaturas tenga dadas de alta en el AULA VIRTUAL.

Alumnos: N° total de personas dadas de alta con el “rol” de alumno en las distintas asignaturas
del aula virtual de cada centro el curso académico. Cada estudiante se contara tantas veces

como n° de asignaturas del centro esté cursando.

Asignaturas: N° total de asignaturas cargadas en el Aula Virtual en cada uno de los centros que

fel curso académico.

Se incluyen en este grupo de medidas la utilizacién de las herramientas mas representativas
del Aula Virtual. Los médulos medidos son: Documentos, Foros, Noticias, Correos, y

Actividades.

El segundo grupo comprende las medidas de los indicadores de calidad educativa y
corresponden a la evolucién durante tres cursos académicos de algunos de los indicadores de
financiacion ligada a objetivos de la Universitat de Valéncia. Estos indicadores estan
organizados por titulaciones. Para realizar el analisis comparativo con el resto de medidas ha
sido necesario transformarlos y organizarlos por centro de estudios. Los indicadores que se
utilizan han sido recogidos por el SAP: Servei d’Analisi i Planificacié de la Universitat de
Valéncia. Se puede acceder a ellos, con acceso autorizado, via LDAP a través de la pagina

web institucional [SAPIENCIA, 2008], como puede observarse en la Figura 1: Acceso a los

indicadores de calidad de la U.V.

En tercer lugar se recogen las Medidas de Innovacién Educativa. Se incluyen en este grupo el
namero total de proyectos de innovacion educativa para la convergencia europea, los cursos
de cada centro en que se realizan, y el nUmero de coordinadores, profesores y alumnos
involucrados en los mismos; asi como su evolucién durante los cursos académicos estudiados.
La recopilacion de medidas se ha realizado en el GADE: Gabinet d’Avaluaci6 i Diagnostic
Educatiu. Los datos sobre las actividades que se realizan en cada uno de los cursos ligados a
innovacion educativa son visitables en la pagina web de la Universitat: [OCE, 2008], como

puede observarse en la Figura 2: Proyectos de Innovacién Educativa en la U.V.

Por dltimo, para la generalizacién del proceso de analisis inicial de innovacién ligada a la

calidad educativa y al uso de TICS en la fase de implantacion de plataformas universitarias de



gestion del aprendizaje, se propone la automatizacién de parte del estudio, utilizando el
programa propietario de andlisis estadistico para el que tiene licencia la Universitat de

Valéncia, el spss [Norusis, 2003] a partir del disefio de una herramienta informética especifica.
3. Conclusion/ Resultados

Es de destacar la importancia de la experiencia con una herramienta de cddigo abierto y la
colaboracion en una comunidad mundial de desarrolladores. La Universitat de Valéncia es la
mayor en Espafia que ha adoptado de manera generalizada para el conjunto de su docencia
una plataforma LMS de cédigo abierto ligada a la innovacién educativa [Cerverén y Moreno,
2006], siendo ademas la mayor implementacién mundial de .LRN sobre PostgreSQL [Hillar,

2006], con un sistema completamente basado en cédigo abierto.

El andlisis descriptivo ha mostrado estadisticas del uso de los distintos médulos de los que
cabe destacar: Mayor utilizacién de la plataforma en las areas de Ciencias Basicas y Técnicas;
mayor utilizaciéon de la plataforma en centros con mayor nimero de proyectos de innovacién
educativa; la herramienta mas utilizada es la de Documentos y la menos utilizada es la de
Actividades-Evaluacion, como puede observarse en la Figura 3: Comparativa de herramientas. Curso
2004- 05 y en la Figura 4: Comparativa de herramientas. Curso 2005- 06; mayor uso del moédulo Foros en
las areas de Humanidades; mayor uso del médulo Actividades en centros con mayor nimero
de proyectos de innovacién educativa; el médulo Documentos no presenta diferencias

significativas de uso entre los distintos tipos de estudios.

El andlisis inferencial, del grueso de variables estudiadas, sé6lo han sido descartadas dos, n°
de proyectos de innovacion educativa por centro de estudio y tasa de admisiones en primera o
segunda preferencia por centro de estudio; por su comportamiento no lineal, hecho que da idea
de la validez general de las medidas, puesto que aun teniendo en cuenta el bajo tamafo
muestral, el comportamiento de los indicadores arroja resultados claros. Se ha encontrado
evidencia de que el uso de la informatica aplicada como innovacién tecnolégica a la educacién
superior, con el paso del tiempo lleva a que se aprecie un mayor uso de las herramientas de
Aula Virtual, una mayor implantacién de la plataforma, aumento en la incidencia de los
programas de innovacién (PIES) en los centros y una tendencia a mejorar en aquellos aspectos

medidos como indicacidn de financiacién ligada a objetivos [Moreno y Cerverdn, 2007].

Las medidas se han podido agrupar en nuevas variables resumen para su uso compactado a la
hora de crear nuevos instrumentos de evaluacion tanto del uso de herramientas informaticas

como de la innovacion.

Finalmente, respecto a la automatizacion del proceso de andlisis de innovacién ligada a la
calidad educativa y al uso de TICS en la fase de implantacion de plataformas universitarias de

gestion del aprendizaje, el método realizado consiste en:

El disefio del esquema para documentos XML que permita que los analisis se realicen de
manera automatica; el documento instancia de dicho esquema que contiene los datos de la

universidad; la transformacion XSLT que convertird los datos introducidos en la instancia en un



fichero de texto plano apto para su introduccion en el programa estadistico.; y la parte de los

analisis automatizados con el programa estadistico.
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RESUMEN

La plataforma de gestion del aprendizaje de la Universitat de Valéncia es una personalizacién de la
herramienta dotlrn. Uno de sus mddulos, es el de assesment. Permite crear cuestionarios para ser
realizados por alumnos y asi poder evaluarlos. Permite exportar dichos examenes a un ZIP con informacién
en formato XML para posteriormente importarlo en otra plataforma.

Para mejorar la herramienta se decidié ampliar una herramienta de escritorio, de codigo libre Java, llamada
QAED para que ésta permita crear cuestionarios sin conectividad y exportar cuestionarios a un formato que

posibilitara importarlos en la plataforma de la Universidad y el proceso contrario.

SUMMARY

The Universitat de Valéncia's learning management platform is a customization of dotlrn. It's assesment
module allows for the creation of assesments which will be carried out by students, in order for them to be
evaluated. These assesments may be exported to a ZIP file, containing information in an XML format, so that
they can subsequently be imported to other platforms.

In order to improve the module’s use, the decision was made to extend a Java open source application
called QAED, so that it would be able to create assesments without connectivity and also be able to export
these assesments into a format that would allow for them to be imported into the University's platform and

vice versa.
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CREACION DE CUESTIONARIOS DE EVALUACION EN CODIGO ABIERTO Y SU INTEGRACION EN
UNA PLATAFORMA DE GESTION DEL APRENDIZAJE. EXPERIENCIA EN LA UNIVERSITAT DE
VALENCIA

1-INTRODUCCION

Se parte de la idea de conseguir una mejora en el uso de la herramienta web de la Universidad de Valencia

en el &mbito del eLearning (Acceso a Aula Virtual).

En el afio 2003, tras un proceso de evaluacién de los requisitos necesarios (fiabilidad, escalabilidad,

adopcion de estandares de elearning, codigo abierto y experiencias anteriores) se decidié que dicha

plataforma se construya utilizando dotLRN (Proyecto de evaluacion de plataformas e-learning), un

LMS completo de codigo libre que implementa los médulos necesarios para la creacién de una plataforma

de eLearning en la Universidad de Valencia (Pagina web de dotLRN).

Uno de los médulos mas interesantes de dotLRN es la herramienta de evaluacién (Assesment) que permite
la creacion de cuestionarios por parte de los profesores para la posterior realizacion de dichos cuestionarios
por los alumnos de los distintos cursos.

A grandes rasgos las caracteristicas de este médulo permiten que dichos cuestionarios tengan preguntas de
distinto tipo (test, respuesta corta, subidas desde un fichero externo o de respuesta abierta), y sean
mostradas de distinta forma (orden, cantidad de preguntas por pagina), realizadas de forma anénima, y con
un limite de tiempo, de realizacion y de intentos, permitiendo la reutilizacion de sus componentes
(preguntas, secciones y respuestas) asi como la importacion o exportacion de los mismos.

Tras analizar este médulo, se ha llegado a la conclusion de que debe ser mejor aprovechado por la
plataforma web de la Universidad de Valencia, ya que permite una evaluacion continua del alumno (tanto
por parte del profesor como del propio alumno), facilitando en gran medida este trabajo ya que tanto uno
como el otro pueden trabajar desde sus propias casas en el momento que mejor les convenga.

Para poder aprovechar mejor este médulo se ha pensado en facilitar la tarea de creacion de examenes por
parte del profesorado y asi estimular el uso de la propia. Se considerd que la parte que necesita mayor
atenciébn es la de importacion y exportacion de cuestionarios ya que en estos momentos su
aprovechamiento es practicamente nulo. Para poder aprovechar esta funcién es necesario que exista una
herramienta externa a la plataforma web que permita la importacion y exportacion de cuestionarios asi como
la creacion y manipulacion de los mismos.

Hasta hoy, la herramienta que se utilizaba con este fin en la Universidad de Valencia era el Respondus que

es una herramienta de pago con el inconveniente econdmico del desembolso de licencia que supone

(Pagina web de Respondus). Para ahorrar se pens6 que dicha herramienta deberia ser sustituida por

una de caodigo libre que hiciera las mismas funciones.

Dicha herramienta debe ser una herramienta de escritorio que sea independiente de conectividad web para
que se pueda trabajar en cualquier lugar con un ordenador que contenga la herramienta instalada y que si
se dispone de dicha conectividad el trabajo sea mas veloz que la que se produzca en la aplicaciéon web ya
gue no depende de la linea contratada o de la saturacién del servidor web de la Universidad de Valencia en
un momento determinado.

La Universidad Pompeu Fabra proporcion6 una herramienta de codigo libre en Java llamada QAED

(Pagina web de QED), que permite la creacién de examenes sencillos de tipo test que puedan ser

importados y exportados siguiendo la especificacion ims-gti en su version 2 utilizando una libreria Java



propia denominada qti-lite. Para facilitar el trabajo se decidié hacer una ampliacién de dicha herramienta

para que se adaptara a las necesidades de la Universidad de Valencia. Ese es el objetivo de este proyecto.

2-METODO / DATOS Y ANALISIS
Una vez decidido el objetivo del proyecto se realizé un estudio extenso de las dos herramientas implicadas
(el médulo de cuestionarios de dotLRN y QAED).

2.1. Andlisis previo

El estudio del médulo de cuestionarios proporciona los requisitos que debe cumplir la ampliacion de QAED
para adaptarse a las necesidades de la Universidad de Valencia. En primer lugar se vio que este médulo
proporciona varios tipos de preguntas al contrario del QAED original. Los examenes creados por la
plataforma web de la Universidad de Valencia tienen mdltiples opciones que pueden ser activadas o
modificadas por el profesor para que se cifia a la evaluacion que necesita.

Otro factor a tener en cuenta de la herramienta web de la Universidad de Valencia, es que a la hora de
exportar un examen, crea un fichero XML que sigue la especificacion ims-gti en su version 1 y que se
encuentra comprimido en un fichero ZIP. Por tanto nuestra ampliacion de QAED debe exportar los
examenes comprimidos de esta forma (QAED no lo hace y ofrece 3 posibilidades: Archivo XML IMS QTI-
Lite, HTML y Archivo ZIP con el XML IMS QTI-Lite mas imagenes asociadas dentro) y siguiendo la
especificacion indicada que no es la que usa QAED en su estado original (ims-gti Versién 2 a través de la
libreria gti-lite). A la hora de realizar la importacién de un examen en la aplicacién web si no sigue el formato

adecuado no lo importa. Por tanto, deberemos implementar la exportacién de cuestionarios en QAED de tal

forma que estas dos premisas se cumplan (Especificaciones ims-qgti).

El dltimo factor a tener en cuenta es que los cuestionarios de dotLRN estan compuestos de tres
componentes principales. La unidad basica de un cuestionario es la pregunta. Las preguntas de dotLRN
pueden ser de varios tipos como se explico anteriormente y tienen varias opciones. En QAED nos
encontramos con que las preguntas son simples de tipo test y que éstas se encuentran directamente dentro
de los cuestionarios. En dotLRN esto no ocurre, ya que existe un componente intermedio entre el
cuestionario y la pregunta, que se denomina seccién. En dotLRN una pregunta no se puede encontrar en un
cuestionario al no ser que ésta esté asociada a una seccidon que a su vez se encontrara ligada al
cuestionario. Las secciones tienen multiples opciones asociadas a ellas que indican cédmo se deben realizar,
especifican su presentaciéon (a través de un modo de visualizacién), su puntuacién y el tiempo requerido
para su finalizacion. El nivel mas alto de extraccién se encuentra en el cuestionario que contendra las
secciones dentro de si. Por tanto, tendremos que adaptar nuestra ampliacion de tal forma que los
cuestionarios generados no solo tengan preguntas sino que también contengan secciones y que ademas

s6lo se permita incluir preguntas en un examen a través de éstas.

2.2. Punto de partida

Una vez decididos los requisitos de la ampliacién de QAED se procede a evaluar esta herramienta para ver
de que disponemos y que podemos implementar y cémo.
Para empezar, QAED esta desarrollado utilizando c6digo Java con lo que se siguié desarrollando en este

lenguaje. Al ser una aplicacion de escritorio, utiliza javax.Swing para implementar la interfaz grafica

(Documentacién _de swing). Esta interfaz esta constituida por tres partes. En la parte superior nos

encontramos con la barra de menus, dénde se eligen las operaciones a realizar sobre los cuestionarios y

sus componentes. Debajo de esta barra se encuentran, dos paneles. El de la izquierda es un arbol que



muestra la estructura de los examenes creados. El de la derecha muestra las opciones y los contenidos de
los componentes seleccionados en el arbol. (Ver anexo A.1)

Aparte de la utilizacion de Swing, cabe destacar en la versién original de QAED, las librerias que contiene

que son JDOM (Enlace JDOM), Xerces (Enlace Xerces), Xalan (Enlace Xalan) y jQTI-Lite (Enlace

[QTI-Lite). Estas librerias son las que mas nos puedan interesar ya que se utilizan para el manejo de
documentos XML y por tanto seran las librerias que tendremos que tener en cuenta para la exportacion e
importacion. JDOM, Xerces, Xalan contienen clases que permiten generar documentos XML para la
exportacién desde cero, asi como extraer informacion de ellos para la importacién. En cuanto a jQTI-Lite es
la libreria que se usa para la exportacion e importaciéon de ficheros que siguen la especificacion de ims-qti

en su version 2.

2.3. Estructura de datos

Primero decidimos como va a ser nuestra estructura de datos para poder soportar los nuevos componentes
y todos los atributos que nos ofrece dotLRN. Obviamente sera necesario crear una clase para cada tipo de
componente que tenemos. Estas seran las clases AssesmentUVCompleto para cuestionarios,
SeccionUVCompleta para secciones y QuestionUVCompleta para las preguntas. A su vez, al existir cuatro
tipos de preguntas, decidimos crear una clase para cada una de éstas que son clases hijas de
QuestionUVCompleta (QuestionUVCompletaTest, QuestionUVCompletaCorta,
QuestionUVCompletaLarga y QuestionUVCompletaSubir) que contendran los atributos especificos de esas
preguntas. Estas clases que hemos creado serviran para almacenar la informacién correspondiente al
componente en si. Estara formada principalmente por getters y setters (estructura muy parecida a la de una
Java bean de un desarrollo web). Los valores se introduciran mediante setters a través de los cuestionarios
swing rellenados por el usuario o al importar los valores desde un fichero XML. Los getters se utilizaran para
devolver la informacién y serdn usados para la recuperacién de datos para los formularios de edicién asi
como para crear ficheros XML para la exportacion. En el caso de AssesmentUVCompleto y
SeccionUVCompleta ademas de los atributos propios del componente tendran un atributo adicional de tipo
lista que contiene la lista de componentes que cuelgan de él (preguntas en el caso de secciones y
secciones en el caso de cuestionario). De esta forma enlazamos los componentes entre si. Ademas estas
clases tendran también clases propias que se utilizaran cuando se realizan operaciones sobre los
elementos (por ejemplo, conversiones de datos para que se adapten a lo que se necesite para una posterior
exportacién y viceversa). Toda esta estructura tiene como raiz, el componente repositorio (propio de QAED
y que hemos modificado afiadiendo clases para que acepte también los componentes de la Universidad de
Valencia y crea sus id's) , del cual colgaran todos los examenes y secciones ademas de carpetas dentro de
las cuales también pueden colgar mas examenes y secciones. Estos repositorios posteriormente se pueden

guardar en nuestro PC en un fichero.

2.4. Barra de menu

El siguiente paso consiste en decidir como y en qué lugar ubicaremos los componentes de las operaciones
de la ampliacion dentro de la interfaz grafica. Dentro de la barra de mends podemos ver que se pueden
realizar acciones sobre los componentes de los cuestionarios de la Universidad de Valencia de dos formas
distintas.

La primera se trata de ir desplegando los menus de la parte superior de la ventana principal y seleccionando

la accién indicada. Por tanto, incluimos las acciones sobre los cuestionarios de la Universidad de Valencia



creando un nuevo menu que se llamara “UV”. Al desplegar éste se nos abren tres nuevos menus que son
“Cuestionario UV”, “Seccién UV” y “Pregunta UV” (Ver anexo A.2). Para cada uno de estos tendremos
varias acciones a realizar que se activaran en el caso de tener seleccionado el componente en cuestién o
cuando exista la posibilidad de crear éste (en el caso de “nuevo”) (Ver anexos A.3, A.4, A.5).

En la barra de menl( también tenemos varios conjuntos de botones. Afiadiremos un conjunto mas de
botones que serviran para realizar acciones sobre cuestionarios de la Universidad de Valencia y algunos de
sus componentes. Desde este conjunto de botones se pueden generar Cuestionarios UV, Secciones UV y
Preguntas UV pulsando el botén que contiene el icono de cada uno de estos componentes. El botén en X se
utiliza para eliminar el componente seleccionado en el arbol mientras que las dos flechas son para
exportacién e importacién de ficheros (la de exportaciébn solo se habilitara cuando hay un examen
seleccionado). Tanto en el mend como en los botones se llama a métodos escuchadores de eventos
(Listeners) que se encuentran en la clase principal de la interfaz de la aplicacion (QTILiteAppMainFrame)
donde se encuentran todos los objetos necesarios con sus correspondientes métodos para la creacion de la

ventana principal del proyecto. (Ver anexo A.6)

2.5. Formularios de creacion

Una vez que se tiene completado la barra de mend, es necesario crear los formularios para poder tanto
crear como editar los distintos componentes de la Universidad de Valencia.

Para los formularios de creacidon usamos JDialogs que se iran concatenando hasta poder rellenar toda la
informacion necesaria. En todos los casos la primera ventana servird para seleccionar la ubicacion (o el
componente padre) del componente que queremos crear.

En este cuadro sale un arbol con la estructura del repositorio creado para que seleccionemos la ubicacion.
Dependiendo del componente que se esté creando se podra ubicar dentro de solo unos determinados
componentes (las preguntas en secciones, las secciones en cuestionarios, repositorios y carpetas y los
cuestionarios en repositorios y carpetas). (Ver anexo A.7)

En el caso de no seleccionar una ubicacion o de seleccionar una ubicacion invalida, al pulsar sobre el botdn

de aceptar, saltard un cuadro de error (Ver anexo A.8).

2.5.1. Formularios de creacién de cuestionarios

En el caso de la creacion de un cuestionario nuevo, tenemos un conjunto de dialogos que se iran rellenando
de forma secuencial segun vamos introduciendo los datos y aceptandolos. Estos dialogos son los siguientes
(con sus respectivas clases entre paréntesis): Titulo y Descripcion (NuevoCuestionarioTitDescUVDialog),
Instrucciones (NuevoCuestionariolnstUVDialog), Opciones de respuestas
(NuevoCuestionarioOpRespUVDialog), Paginas (NuevoCuestionarioPagUVDialog), Opciones de tiempo
(NuevoCuestionarioOpTiempoUVDialog) y por ultimo, Otros (NuevoCuestionarioOtrosUVDialog).

El didlogo de Titulo y Descripcidn es el Unico que contiene tres botones que son los de Cancelar, Completo
y Aceptar. La explicacion de esto es que existen dos tipos de examen que son el sencillo y el completo. Si
pulsamos sobre Aceptar elegimos un examen sencillo y si pulsamos sobre Completo nuestro examen sera
de tipo experto y seguiremos introduciendo datos. (Ver anexo A.9)

En cualquiera de estos dos casos se realizara en el listener del botdén en cuestién, un control sobre el valor
del campo titulo ya que es el Unico de la creacion del cuestionario que es obligatorio y por tanto nos
aseguraremos que tiene algun valor (Si no fuera asi se abre un dialogo de error indicandole al usuario de la

situacién para que lo solucione).



El cuadro de dialogo de Instrucciones contiene un area de texto donde introduciremos las instrucciones del
cuestionario en el caso que sean necesarias.

El cuadro de didlogo de Opciones de Respuestas tiene 3 campos numéricos y por tanto en el listener del
botén de aceptar tenemos controles para verificar que son valores numéricos enteros.

El cuadro de dialogo de Paginas contiene un conjunto de pestafias (objeto JTabbedPane) a través de las
cuales podemos ir navegando y pasando a las distintas paginas a rellenar. Aqui podemos ver que en las
paginas de entrada y salida tenemos un editor de texto rico que a la hora de introducir los datos en la clase
CuestionarioUVCompleto le introducira el cédigo HTML que genera. (Ver anexos A.11, A.12, A.13, A.14, A,
15)

Para crear esto utilizamos EKkit, una libreria jar externa de cédigo libre que sirve para crear applets con un
editor de texto rico y que utilizamos para incrustar el editor dentro de nuestro dialogo de paginas (Enlace
EKit).

En el Cuadro de didlogo de Opciones de Tiempo también usamos un Jar externo, que es el JCalendar

(Enlace JCalendar), con el cual conseguimos incrustar 2 calendarios dentro del cuadro de didlogo para

seleccionar la fecha de comienzo y fin del cuestionario. Ademas tenemos campos de texto para seleccionar
la hora y minuto de comienzo y fin del examen que se rellenan mediante una lista desplegable para evitar
que se introduzcan valores erréneos. Pero para poder introducir cualquier valor, primero hay que habilitar el
checkbox para cualquiera de ellos y en el caso de que tanto el final como el comienzo estén habilitados, en
el listener del botén de Aceptar realizaremos un control, para verificar que la fecha y hora de finalizacién es
posterior a la de comienzo. (Ver anexo A.16)

Por ultimo, el cuadro de dialogo de otros, presenta el problema de que se le pueda introducir una mascara
IP sin sentido. Para evitar esto introducimos un control en el botén de aceptar para comprobar que la

mascara IP introducida tiene valores validos. (Ver anexo A.17)

2.5.2 Formulario de creacién de secciones

Para crear una secciéon UV nueva y una vez seleccionada su ubicacién, sélo se necesita un cuadro de
didlogo. Este cuadro contiene un conjunto de pestafias (JTabbedPane) donde podemos ir seleccionando los
valores que nos interesen. (Ver anexos A.18, A.19, A.20) En el listener del boton de aceptar tendremos
controles para verificar que se introdujo un titulo (ya que es obligatorio) y que los valores numéricos sean
validos. Por otra parte la Ultima pestafia es la de Modos de Visualizacién que es un tipo de dato
(TipoVisualizacionUV) que crearemos nosotros para decidir el aspecto de la seccion (Ver anexo A.21).
Dentro del repositorio que estemos usando, se tiene una lista de todos los Modos de Visualizaciéon creados
para ese repositorio, del cual podemos seleccionar uno para nuestra seccién dentro de la lista desplegable
que aparece en el panel de esta pestafia. Sin embargo si seleccionamos nuevo, al hacerlo abriremos un
nuevo cuadro de didlogo que es el de creacion de un Modo de Visualizacion
(NuevoModoVisualzacionDialog). Este cuadro de dialogo estd compuesto por dos pestafias en el que los
campos de la primera son obligatorios y los de la segunda son opcionales (Ver anexos A.22, A.23). Entre
los opcionales nos encontramos con un campo numérico y por tanto en el listener del botén de aceptar no
solo se debe controlar que los campos obligatorios estén completados sino que si el numérico tiene valor,

gue éste sea valido.

2.5.3 Formulario de creacién de preguntas

En el caso de crear una Pregunta UV nueva, sélo se necesita un cuadro de didlogo. Este contiene un



conjunto de pestafas (JTabbedPane) donde podemos ir seleccionando los valores que nos interesen (Ver
anexos A.24, A.25). Existen 2 campos obligatorios que son la descripcién y el tipo de pregunta, que es una
lista desplegable que se encuentra en el Ultimo panel. Al seleccionar un tipo de pregunta, aparecera un
panel dentro de la pestafia en el que podemos ver el tipo en cuestion y seleccionar los valores necesarios,
como pueden ser, por ejemplo, en el caso de una respuesta de tipo test, si esta es Unica o no, los valores
de las opciones a elegir y cual o cuales de ellas son ciertas (Ver anexos A.26, A.27, A.28, A.29, A.30). Por
tanto al pulsar aceptar, el listener de este boton controlara que los campos obligatorios tienen valor asi
como que todos los demas tengan valores validos. Ademas de esto, el listener se encargara de almacenar

los valores en el tipo de objeto pregunta adecuado.

2.6. Formulario de edicién

Una vez explicados los didlogos de creacién de nuestros componentes, debemos prestar atencién a los
dialogos de edicion. Estos son practicamente iguales que los de creacién pero con algunas excepciones. En
primer lugar, el cuadro de dialogo que se utiliza es interno (hereda de JinternalFrame) y se incrusta dentro
del panel derecho de la ventana principal. En segundo lugar la edicion de un cuestionario, ya no esta
formada por muchos dialogos sino que éstos se sustituyen por pestafas. (Ver anexos A.31, A.34) En dltimo
lugar encontramos que en el caso de los cuestionarios y secciones hay una pestafia nueva que es
secciones y preguntas respectivamente. En esta pestafia podemos ir modificando la lista de preguntas y
secciones de una seccidbn o cuestionario respectivamente. Esta pestafia estd formada por una lista
desplegable en la que apareceran un conjunto de preguntas 0 secciones y por seis botones: Editar,
Eliminar, Afiadir, Mover y Nuevo. (Ver anexos A.32, A.35)

Vamos a explicar los botones uno a uno:

El botén de Editar abre el cuadro de dialogo de edicidn de la pregunta o seccién seleccionada y nos permite
editar todos sus atributos.

El botén de Eliminar elimina la pregunta o seccién seleccionada de la lista de preguntas o secciones del
componente en cuestion.

El botén de Afadir abre un didlogo en el que aparece el arbol del repositorio y nos permite afiadir una
pregunta o seccidn desde cualquier parte del repositorio. Tiene 2 botones, uno de mover que elimina el
componente de su ubicacion anterior para ponerlo en la ubicacion nueva y el botén de copiar que lo deja en
su lugar original ademas de copiarlo en el nuevo lugar.

El siguiente boton es el de Mover que es analogo al de Afiadir y mueve o copia el componente seleccionado
en la lista a la ubicacion seleccionada dentro del arbol del repositorio del cuadro de dialogo. (Ver anexos
A.33, A 36)

Por ultimo el Botdn Nuevo abre el cuadro de dialogo de creaciéon del componente en cuestion (O una
pregunta o una seccién).

Si se pulsa el botén de Aceptar del didlogo de edicion se acepta la nueva lista y todos los cambios
realizados. Sin embargo, si se cancela los cambios no se guardan ya que se dispone en cada componente
de una lista auxiliar en la que se guardan los cambios hasta que esta se acepta en cuyo caso la sustituye

por la original. Si se cancela no las intercambia y se queda en su estado original.

2.7. Importacién y exportacion de cuestionarios

Finalmente, sélo nos queda por explicar las clases de importacion y exportacion de ficheros.
Para estas clases utilizaremos la libreria JDOM que se encuentra en un jar. Esta libreria contiene clases

para manejar de forma sencilla documentos XML para pasarlos a objetos java asi como el proceso



contrario, es decir, en base a un conjunto de objetos java, crear un documento XML valido.

Al intentar exportar un cuestionario UV, se abrira un cuadro de didlogo para seleccionar donde queremos
que se guarde el fichero ZIP que contiene el XML que generamos y ademas para que le demos un nombre.
Una vez seleccionado la ubicacién pasaremos a la generacion del fichero XML ejecutando el método
doExportAssesmentUV. Este método hace varias llamadas consecutivas a distintos métodos que
desembocan en una llamada al método doZIPExportAction que cuando el cuestionario es de la Universidad
de Valencia se encarga de llamar a la clase AssessmentUVXMLHelper y mas en concreto el método store
para que genere el fichero XML del cuestionario UV en cuestion. Una vez creado el fichero XML lo
empaqueta dentro de un ZIP dentro del método doZIPExportAction. Para generar el fichero XML se van
creando uno a uno los distintos elementos de JDOM siguiendo la especificacion ims-gti version 1 e
introduciendo los valores obtenidos del cuestionario en el lugar adecuado. (Ver anexos A.36, A.37)

El proceso de importacion es el contrario al anterior. En este caso cogemos un fichero ZIP del cual
sacaremos el fichero XML comprimido y utilizando la libreria JDOM recorreremos la estructura del arbol
XML para obtener la informacion necesaria para poder crear el arbol de un cuestionario UV dentro de la
aplicacion de QAED.

Al intentar importar un cuestionario UV, se abrira un cuadro de dialogo para seleccionar el fichero ZIP que
queremos importar. Una vez seleccionado dicho fichero procederemos a la generacion del cuestionario UV
ejecutando el método dolmportAssesmentUV Este método hace varias llamadas consecutivas a distintos
métodos que desembocan en una llamada al método doZIPImpotAction que descomprimird el fichero ZIP y
llama a la clase AssessmentUVXMLHelper y méas en concreto el método load para que mediante el fichero
XML obtenido de la importacion recorrer el arbol XML generado para obtener los valores de los atributos del

cuestionario y crear el arbol dentro de la aplicacién. Lo situara en la raiz del repositorio.

3-CONCLUSION

Ofrecemos una herramienta de escritorio, sencilla de utilizar y de cddigo libre que cumple el objetivo de

crear, exportar e importar examenes propios del médulo de cuestionarios de dotLRN.

Presenta varias ventajas tales como no necesitar una conexion a internet y trabajar simplemente teniendo la
herramienta instalada en el ordenador, aumentando asi la libertad y portabilidad del trabajo.

También como ventaja hay que tener en cuenta que la herramienta es de un acceso mas sencillo que la de
la aplicacion web ya que no tiene que seguir una ruta de enlaces para llegar hasta ahi porque se instala en
el escritorio y éste es mas veloz, ademas no hay necesidad de pagar licencias, con el ahorro de dinero que
€S0 supone.

Se puede decir que el uso de la ampliacién de QAED mejora en gran medida las probabilidades de uso de
la herramienta de cuestionarios de la Universidad de Valencia debido a las facilidades expuestas

anteriormente.
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A.21- Pestafia Tipos de Visualizacién de Secciones
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Sing along, Learn along: un ejemplo de cémo utilizar la musica pop para llegar a

nuestros estudiantes de Filologia a través de una pagina web.

Nuestra presentaciébn muestra un proyecto consistente en una pagina web basada en
canciones de la historia del pop que contiene una serie de actividades de diversa indole

disefiadas para ser utilizadas dentro y fuera del aula.

Este proyecto se enmarca dentro de un proyecto mas amplio de creacion de material

multimedia financiado por la Universidad de Valencia.

Demostramos cémo nuestro planteamiento metodolégico se ha visto transformado por la
implementacién del PIE y cémo la utilizacion de las TIC en el aula supone un cambio
importante en el tipo de ensefianza. Esto lo conseguimos a través de plataformas y software

libres.

Sing along, Learn along: how to use pop music to get to our students in the degree of

English Studies through a web page.

Our presentation shows a project consisting of a web page focusing on pop songs and
containing a series of varied activities which have been designed in order to be used inside and

outside the classroom.

This project belongs to a wider project sponsored by the University of Valencia and based on

the creation of multimedia material.

We demonstrate how our teaching approach has been transformed due to the implementation
of the IPE methodology and how the use of ICT in the classroom brings about a great change in

methodology. We achieve this through the use of free software and platforms.

Palabras clave: Proyecto de Innovacion Europea (PIE), TIC, actividades multimedia,

metodologia.

Key Words: Innovation in Education Programme (IPE), ICT, multimedia activities,

methodology.



Sing along, Learn along: cémo utilizar la misica pop para llegar a nuestros estudiantes

de Filologia a través de una pagina web.

1. Introduccion

Nuestra presentacion pretende dar a conocer nuestra experiencia en cuatro asignaturas de la
especialidad de Filologia Inglesa: Lengua I, Adquisicion del Inglés como Segunda Lengua y
Ensefianza del Inglés como Lengua Extranjera, Variedades Dialectales del Inglés y Fonologia
cuyo planteamiento y desarrollo metodolégico se han visto transformado por la implantacién del
PIE y, por tanto, por la implementacion de las TIC en la docencia (Zaragoza y Clavel, 2008).
Esta nueva manera de concebir y ensefiar estas y otras asignaturas se ve enmarcada dentro
de un proyecto que estamos desarrollando en la universidad desde hace dos afios, cuyo
nombre es Disefio y creacion de materiales multimedia y profundizacion en la ensefianza
semipresencial, y que esta dirigido por el Dr. Barry Pennock Speck. El grupo de profesores de
la Facultat de Filologia que pertenecemos a este proyecto estamos trabajando en el desarrollo
de nuevos materiales que puedan ser utilizados en el aula y también fuera de ella y que
transformen el punto de vista desde el cual consideramos la ensefianza hoy en dia. Esta nueva
metodologia por la que abogamos no podria existir si no fuera por la utilizacion de plataformas
y software libres: nuestra plataforma Aula Virtual, nuestra pagina web Sing a Song, Learn
Along, el programa JCLIC para creacion de ejercicios multimedia, el programa Audacity para
realizar clips de sonido y video asi como otras actividades, el programa Gimp para tratamiento
de imagenes, el uso de Open Office Impress para las presentaciones que utilizamos en clase y
mas tarde subimos a Aula Virtual, etc. También hemos recurrido al uso de software libre para
visualizacion de videos, como, por ejemplo, VLC y hemos optado por la utilizacion de Mozilla

como servidor web.

La implementaciéon de las nuevas tecnologias en la docencia no es algo que hagamos
Unicamente de manera intuitiva, sino que, como filblogos y docentes, sabemos de la
importancia de una base metodoldgica y cientifica que sustente nuestra nueva perspectiva de
cara a la ensefianza. Dicha base metodolégica es explicada en el punto 2.1 de nuestra
ponencia. A continuacion, en el punto 2.2 detallamos los dos ejes principales sobre los que gira
nuestra aportacion: en primer lugar explicamos de qué maneras hacemos uso de estos
programas y actividades en nuestras asignaturas en general y comentaremos detalladamente
el proyecto Sing a Song, Learn Along, en particular. Y, en segundo lugar, defendemos el uso
del software libre porque creemos que la ensefianza publica ha de sustentarse en la filosofia
que este tipo de software promueve. Por Ultimo, en el apartado de resultados y conclusiones,
ofrecemos un resumen de los aspectos mas importantes de la presentacién, comentamos
algunos de los aspectos mas positivos que resultan de la implementacion de este tipo de

metodologia, asi como algunas propuestas de mejora.



2. Método
2.1. Base empirica

La implementacién de nuestra metodologia esta sustentada en unos principios teéricos y una
serie de teorias metodoldgicas descritas a continuacion. Siguiendo a la teoria Monitor Model de
Krashen (1982) podemos decir que existen dos procesos bien diferenciados en cuanto a
aprendizaje de lenguas que este autor define en la primera de las hipotesis de su modelo:
adquisicion y aprendizaje. Por un lado, el aprendizaje es un proceso de tipo consciente en el
que normalmente nos centramos en varios aspectos de la lengua misma y suele ocurrir dentro
de la clase, mientras que el proceso de adquisicién tiene lugar de manera natural y
subconsciente mientras recibimos mensajes que entendemos: lo que él denomina
comprehensible input. Este concepto es clave en su teoria, ya que segun él este tipo de input
es la unica fuente de todo el lenguaje adquirido. Gracias al proceso de adquisicion, los
estudiantes son capaces de desarrollar tanto su propia lengua como una lengua extranjera y
tiene por tanto un papel vital en su proceso de aprendizaje lingiistico. Asi pues, esta manera
de aprendizaje es la que nosotros perseguimos para nuestros alumnos: que puedan aprender a
través de una serie de actividades de todo tipo, correspondientes a distintas materias y que
tratan diversos temas y que supongan la exposicién a la lengua que necesitan para adquirirla.
Intentamos que nuestros alumnos aprendan lengua en particular y conceptos en general sin ser
totalmente conscientes de que lo estan haciendo, mientras que en el marco tradicional de
aprendizaje Unicamente en el aula, todo estaba mucho mas premeditado y mas controlado de
manera que suponia un ambiente artificial que si propiciaba el aprendizaje, pero no la
adquisicion.

Afadiremos, siguiendo a Gee (1992) que adquirimos una lengua subconscientemente cuando
somos expuestos a un modelo y pasamos por un proceso de ensayo y error, y preferiblemente
cuando es practicado en un grupo social, sin ensefianza formal. Esto precisamente es lo que
intentamos propiciar con nuestra metodologia: que nuestros alumnos puedan practicar con
actividades de toda indole en las que se les ofrece la oportunidad de realizar cuestionarios,
contestar preguntas, facilitar informacion concreta, etc. y reciben feedback inmediato respecto
a sus respuestas, con lo cual se les da la oportunidad de pasar por un proceso de ensayo y
error. Ademas, estas actividades suelen estar relacionadas con un contexto inmediato concreto
gue supone para el estudiante una forma de conocimiento significativo, real y Util, aplicable a
funciones especificas. Y dado que el estudiante puede realizar la mayoria de estas actividades
en el momento y lugar elegidos por él, y en algunas ocasiones las actividades requieren el
trabajo en grupo, estard aprendiendo sin la presion propia del contexto formal del aula e

interactuando socialmente.

Para nosotros es muy importante el concepto de conocimiento significativo, ya que como
explica Mayer (1997), el aprendizaje de tipo significativo tiene lugar cuando el estudiante es
capaz de seleccionar la informacion mas relevante, es capaz de organizarla l6gicamente en su

mente y de integrarla a la informacion ya almacenada con anterioridad en su cerebro. Si



ademas tenemos en cuenta que este tipo de conocimiento se puede ver potenciado por el uso
de las TIC, podremos afirmar que, siguiendo la teoria Generative Theory of Multimedia
Instruction de Mayer (1997), aplicando distintos tipos de ensefianza de conocimiento a través
de medios diferentes (textos, graficos, audio, video, animacion, etc.) estaremos ofreciendo a
nuestros alumnos diferentes modos de emplear procesos cognitivos para adquirir
conocimiento. Podremos decir, asi pues, que el aprendizaje de tipo multimedia ocurre cuando
los estudiantes son capaces de construir representaciones mentales a partir de palabras e
imagenes que les han sido presentadas en formato texto acompafiado y mejorado por
ilustraciones, narraciones y animaciones. Este tipo de aprendizaje prueba el hecho de que los
estudiantes aprenden mejor cuando los mensajes que reciben son material multimedia con un
buen disefio que cuando el material al que estdn expuestos es mas tradicional y basado
Unicamente en textos. Segun Mayer (2003), un mensaje educativo de tipo multimedia es una
presentacion que incluye tanto palabras como imagenes y que ha sido disefiada para potenciar
el aprendizaje significativo. En nuestra metodologia perseguimos precisamente ese tipo de
presentaciones y actividades: material disefiado para que contenga y transmita un mensaje y
que a la vez potencie el tipo de aprendizaje que resulta mas beneficioso para nuestros
estudiantes. Mayer (2003), tras investigar en este campo, llega a la conclusién de que los
estudiantes aprenden mejor bajo ciertas circunstancias, es decir, cuando son capaces de
acceder a representaciones visuales y verbales y las hacen funcionar simultaneamente en la
memoria. Segun lo que él denomina Multimedia effect, los estudiantes obtienen mas beneficios
de una explicacion de tipo multimedia acompafiada de imagenes, que de los casos en que las
explicaciones Unicamente contienen texto escrito. Nosotras intentamos conseguir este efecto
en las cuatro asignaturas que describimos a continuacién a través de, por ejemplo, las
presentaciones creadas con Open Office Impress que ayudan a nuestros estudiantes a
comprender mejor los contenidos teéricos cuando les son explicados en clase y también a

repasarlos y asentarlos cuando los revisan en casa a través de Aula Virtual.

Un autor que sigue a Mayer en su linea de investigacion es Sweller (1999) quien explica que
los productos multimedia utilizados en el ambito educativo pueden ser beneficiosos siempre y
cuando sean disefiados metédicamente y no supongan un exceso innecesario de
procesamiento de informacién. No podemos pretender que el uso de las nuevas tecnologias
sea la panacea de la ensefianza y hemos de ser conscientes de que el abuso de ellas en el
aula puede llegar a suponer una sobrecarga de informacién para nuestros alumnos. Hemos de
intentar complementar y combinar métodos mas tradicionales de ensefianza junto con los

aspectos positivos que supone el uso de las TIC.

No hay duda de que en los Ultimos afios las actividades de listening comprehension, asi como
las que refuerzan el resto de las destrezas, disefiadas en el marco de los recursos multimedia,
han evolucionado de un enfoque meramente basado en la escucha tradicional a un enfoque
mas multisensorial. Las actividades disefiadas hoy en dia van desde pasajes de audio reales
acompafiados de imagenes de video, a CD ROMs interactivos o incluso actividades incluidas

en el marco general de una pagina web (como es el caso de nuestro proyecto Sing a Song,



Learn Along). Los estudiantes hoy en dia tienen acceso a materiales y actividades disefiados
por especialistas en educacion que aprovechan los humerosos recursos que ofrecen hoy en
dia las nuevas tecnologias. Esto supone que los docentes ven incrementado su abanico de
posibilidades con todo tipo de actividades, como los cuestionarios autocorrectivos, por ejemplo,
que permiten que los estudiantes comprueben su nivel de aprendizaje y reciban feedback
inmediato, y que nosotras utilizamos de manera habitual en varias de nuestras asignaturas y
gue después pasamos a describir mas detalladamente. Ahora es el momento, pues, mientras
avanzan las nuevas tecnologias, de que los investigadores intenten averiguar de qué manera
especifica el uso de las nuevas tecnologias puede llegar a mejorar la adquisiciéon de

vocabulario y gramatica, asi como de la comprensién lectora y auditiva.

Un hecho importante que conlleva el uso de las nuevas tecnologias en el aula es que esta
nueva perspectiva de aprendizaje supone un cambio total de punto de vista respecto al proceso
de ensefianza y aprendizaje en el aula: de un modelo tradicional orientado hacia el producto
final y centrado en el profesor, hemos pasado a un modelo orientado hacia el proceso y
centrado en el estudiante. En este nuevo modelo de aprendizaje y ensefianza, la interaccién ya
no se da Unicamente entre profesor y alumno, sino que la interaccion entre los mismos
alumnos es también muy importante: es lo que diferentes autores vienen a denominar
collaborative learning, concepto que explica que los estudiantes aprenden mas y de mejor
manera cuando se encuentran activamente involucrados en el proceso y que los alumnos que
trabajan en pequefios grupos aprenden mas y lo retienen durante mas tiempo que los alumnos
gue trabajan en el contexto de otras dinAmicas mas pasivas. Por tanto, uno de los objetivos
gue perseguimos en nuestra metodologia es proponer a nuestros estudiantes actividades y
tareas que hayan de ser resueltas en grupo, realizadas a través de software libre, y dénde la
negociacion, dialogo y participacién supongan la base principal para poder desarrollarlas.
Debemos promover por tanto la interaccion entre alumnos, o lo que Toussaint Clark & Clark
(2008) denominan peer interaction, que, como ellos explican, es un concepto cuya importancia
fue reconocida en la convencién de 1972 de la International Communication Association (ICA) y
gue ha experimentado una notable evolucion desde entonces. Los beneficios del peer
interaction han sido demostrados por diferentes investigadores y docentes. Toussaint Clark &
Clark (2008) afiaden que grupos de cinco o seis alumnos son ideales para discussion groups y
no mas de tres alumnos deberian constituir un grupo dedicado a resolver una tarea o realizar
un project work. Explican estos autores que este tipo de dinamicas de grupo actian como
catalizadores para conseguir mejoras en el producto final de la tarea, en la relacion
interpersonal de los alumnos y en la salud psicoldgica de éstos. Es por esto que nosotras
proponemos este tipo de actividades en grupo dentro y fuera del aula, ya que suponen una
mejora en la tarea propia de la asignatura, pero también promueven una serie de capacidades

importantes para nuestros alumnos.

Otro aspecto importante a tener en cuenta es el hecho de que nuestros alumnos pueden ser
considerados adultos y responsables en parte de su propio proceso de aprendizaje, y asi como

la ensefianza a nifios 0 a adolescentes supone una serie de factores concretos, también la



ensefianza a adultos debe conllevar unas caracteristicas especificas. La teoria de Andragogy
de Knowles (1984) ofrece un contexto especifico de ensefianza a adultos y resalta el hecho de
que este tipo de alumnos pueden autodirigir su proceso de aprendizaje y deben asumir
responsabilidades y decisiones importantes dentro de este proceso. Asi pues, los docentes
hemos de tener en cuenta estos aspectos a la hora de planificar nuestras actividades en el
aula. En nuestra metodologia, hemos de tener en cuenta que los adultos necesitan aprender a
partir de la experiencia, también necesitan saber porqué han de aprender algo en particular,
necesitan aprender cosas que tengan un valor inmediato y, por Ultimo, necesitan un tipo de
aprendizaje basado en la resolucién de problemas. Todo ello afecta directamente al disefio de
nuestros materiales, a nuestra metodologia y a nuestra docencia, los cuales deben adaptarse a
estas caracteristicas concretas de nuestro alumnado. No deberemos basarnos tanto en el
producto final, como en el proceso mismo. Por tanto, estrategias de tipo role-play, resolucion de
problemas, actividades de autoevaluacion, etc. han de ser consideradas, de manera que el
profesor deja de ser mero instructor y pasa a ser mediador o facilitador del proceso de
aprendizaje. Nosotras intentamos conseguir este efecto a partir de cuestionarios
autocorrectivos que colgamos en Aula Virtual, a través de actividades para Fonologia creadas
con el programa JCLIC, a través de actividades de audio y de video creadas con Audacity para
Lengua Il y para Variedades y con otro tipo de actividades que comentamos en el préximo

apartado.
2.2. Implementacién de TIC en la docencia y uso de software libre

La finalidad de la web Sing a Song, Learn Along (véase Figura 1) es crear material de apoyo
para los estudiantes de Lengua Inglesa, si bien debido a la naturaleza del mismo, se puede
utilizar como herramienta de interconexion con otras asignaturas y, de ese modo, emplearlo de
manera transversal. El material se estructura a partir de “fichas técnicas” que sirven como base
para diversas actividades. Cada una de estas fichas tiene como base una cancién que es el
punto de partida y cohesion para elaborar las actividades en torno a la misma. Intentamos
disefiar material que fuera lo mas atemporal posible. Por ese motivo, a la hora de seleccionar
las canciones, tuvimos en cuenta tanto los objetivos que queriamos que desarrollaran o
practicaran los estudiantes como el entorno cultural, social e histérico de las canciones. Las
canciones que se eligieron son "clasicos", canciones-protesta que pueden utilizarse tanto ahora
como en un futuro. Los temas se centran en algin acontecimiento relevante en la historia de un
pais (Sunday Bloody Sunday), o de la humanidad misma (A Hard Rain’'s A-Gonna Fall), como
legado socio-cultural (American Pie), o incluso representativo de problemas sociales como el
consumismo, la conformidad y ausencia de lucha (Pretty Fly for a White Guy). Una segunda y
tercera fase de este proyecto se basara en conceptos mas abstractos y que serviran como
punto de partida para desarrollar discusiones en grupo o investigacion previa a la realizacion de
trabajos escritos (canciones que hablen del amor, guerra, amistad, etc., en sentido mas

general).



El tipo de actividades que hemos desarrollado es principalmente transversal, puesto que se
han disefiado para ser utilizadas desde varias asignaturas y suponen una combinacién de
actividades de caracter mas tradicional (como pueden ser gramatica, vocabulario, traduccion,
escritura, etc.) y actividades multimedia (web quests, actividades de video y listening, etc). Al
disefar el material se tuvo en cuenta que se pudiera utilizar tanto como tarea online, como
tarea tradicional (fotocopias, etc.,) y como ejemplo blended learning (algunas actividades
guiadas en el aula y otras de trabajo autdbnomo). Estaria disponible tanto para el profesor como
para el alumno para utilizarlo de las tres formas posibles. Este aspecto determiné claramente el

diseno del material.

El aula virtual es esencial para este proyecto en concreto, sobre todo el Servidor Multimedia del
Aula Virtual que nos permite dejar las canciones y todo el material necesario. El software
utilizado es principalmente el programa de ediciéon de sonidos y el de videos. Para la
combinacion de videos con letras de canciones hemos utilizado http://www.chizmax.com. En
cuanto a material tradicional, hemos hecho uso de Open Office Writer y Acrobat reader. Este
tipo de material esta disefiado para poder ser utilizado inmediatamente: existe una version para
el estudiante (por ejemplo: WQ_historia) y otra para el profesor (WQ _historia_Key). De esta
forma se simplifica también la tarea del profesor al asignar la actividad al estudiante. La
combinacion de ambos tipos de actividades se realiza de la siguiente manera: cada documento
tiene un link a la pagina de cada cancién individual donde siempre se ofrecera la version para
imprimir sin colores basicamente y comprimida en cuanto a espacios etc., para hacerla factible

como fotocopia para el aula.

Nuestra pagina web general del proyecto se organiza en cuanto al titulo y caratula de las
canciones, listado por asignaturas y una serie de links a los ejercicios concretos de las
diferentes canciones. Cada cancién tiene a su vez una pagina individual dividida en tres partes:
en la primera columna aparece la letra y el video(s) de la cancién, en la segunda las
asignaturas y en la tercera las diferentes actividades correspondientes a cada asignatura. En el

caso de la primera de las canciones (American Pie) la distribucion es la siguiente:
Historia y Cultura: una web quest sociocultural, otra de cultura popular y otra musical.

Lengua Inglesa: un bloque de actividades de listening, otro de comprension lectora, ejercicios

de vocabulario y actividades de writing.

Por dltimo, cabe destacar que hemos disefiado las actividades de manera que sean guiadas y
se ha reflexionado de antemano si son atractivas para el estudiante. Intentamos que no sean
cuestiones demasiado generales que quizds pueden desmotivar al estudiante. También
tenemos en cuenta que no todas las canciones se prestan a elaborar los mismos tipos de
ejercicios, por lo tanto se ha estudiado cuidadosamente qué se puede disefiar para cada

cancion.

Otra posibilidad que tenemos a nuestro alcance es la de crear actividades multimedia auto-

correctivas para que los alumnos puedan practicar los distintos aspectos gramaticales,



fonéticos, Iéxicos relacionados con el aprendizaje de la lengua inglesa. Uno de los programas
que nos ayudan a crear una diversidad de actividades de este tipo es el programa JCLIC,
adscrito a la Generalitat de Catalunya que puede ser incorporado tanto para el software de
Windows o bien como parte de software libre como Linux en sus diferentes versiones, como
por ejemplo, Lliurex en la Comunidad Valenciana, que lo incluye en el propio sistema operativo.
JCLIC es un programa que no reviste demasiada dificultad y que permite crear una variedad de
actividades de distinto tipo y que resultan especialmente atractivas para el alumnado. Similar a
Hot Potatoes, el profesor determina qué tipo de ejercicio quiere elaborar dependiendo del
objetivo de aprendizaje y se van introduciendo los datos de la actividad en particular en las
diversas pantallas de la aplicacién hasta obtener la actividad deseada, que puede ser editada

con una variedad de colores, archivos de audio, etc., (véase Figura 2).

Uno de los problemas que presenta JCLIC es su dificultad a la hora de integrar las diversas
actividades en Aula Virtual, ya que solo pueden realizarse los ejercicios multimedia creados
dentro del propio programa, de ahi la necesidad, de cara al futuro, de encontrar una manera
sencilla de crear actividades multimedia que puedan ser transferidas mas tarde al aula virtual

para que los alumnos puedan realizarlas y auto-corregirse de forma online.

Por otra parte, y tal y como hemos sefialado anteriormente, desde el Departamento de Filologia
Inglesa de la Universidad de Valencia, y, sobre todo, los docentes que formamos parte del
proyecto “Disefio y creacion de materiales multimedia y profundizacion en la ensefianza
semipresencial”, apostamos por el uso de software libre en nuestra docencia. Asi, hemos
empleado Audacity, Gimp, VLC para el tratamiento y visionado de material audiovisual en
nuestra docencia, asi como Open Office para la elaboracion de archivos de texto y para las
presentaciones de clase (véase Figura 3) que posteriormente hemos cargado en la plataforma
para facilitar la adquisicion de conceptos por parte del alumnado (véase Figura 3). Audacity ha
sido particularmente (til en la elaboracion de cuestionarios de audio, de especial relevancia en
la asignatura de Variedades socio-geogréficas del inglés contemporaneo. Estos cuestionarios
formaban parte de la evaluacion y dado que pueden cargarse y auto-corregirse desde el Aula
Virtual resultan especialmente atractivos para los alumnos a la vez que fomentan la adquisicion

de contenidos disciplinares practicos y disminuyen la labor correctiva del profesor.
2.3. El desarrollo de competencias adicionales en el alumnado por medio de las TIC

Tal y como hemos sefalado anteriormente (Pennock-Speck et al., 2008), uno de los objetivos
de los profesores que trabajamos dentro del Proyecto de Innovacion Educativa es la
adquisicién de competencias por parte de los alumnos, de ahi su incorporacion en los planes
de estudios en EEES vy, por tanto, en nuestras guias docentes. Su incursion supone un cambio
de modelo educativo de gran trascendencia en nuestro sistema universitario. Los planes de
estudios se entienden ahora de manera integral como “el conjunto de objetivos, estrategias,
actividades, contenidos y criterios de evaluacidon que orientan la accion docente para que el
estudiante tenga una formacion especifica previamente determinada, para que alcance las

competencias de los perfiles profesionales elegidos”.



[http://www.upv.es/miw/infoweb/pace/GDC.PDF]. Un factor basico es, pues, el desarrollo de

competencias en el alumnado.

La ensefianza de competencias se suma a la defensa de un método de ensefianza transversal,
otro de los cambios originados por la implantacion de una metodologia PIE es, por poner un
ejemplo, la asignatura de Variedades socio-geograficas del inglés ha brindado a los estudiantes
la oportunidad de practicar las cuatro competencias que componen la competencia
comunicativa de cualquier hablante en lengua extranjera (Canale y Swain, 1980). Los alumnos
han mejorado su competencia gramatical (palabras y normas) a través de la lectura de articulos
y la creacion de presentaciones en equipo y la elaboracion de sintesis por escrito. Ademas, su
competencia sociolingliistica (adecuacion) se ha ejercido a través de un estudio de los
diferentes registros relacionados con las distintas variedades del inglés. La competencia
discursiva (cohesion y coherencia, atencion a las necesidades del lector) se puso de relieve
durante la realizacion de sus presentaciones y la confeccion de sinopsis destinadas a
proporcionar a los estudiantes las lineas generales de cada presentacion. Por dltimo, hemos
intentado garantizar la competencia estratégica (uso adecuado de estrategias de
comunicacién) a través de las presentaciones orales de. En breve, ya que la atencion se centra
en la transmisién de contenido, los estudiantes son menos conscientes de que estan utilizando
una lengua extranjera y estdn mas preocupados por transmitir sus ideas, lo que, creemos,

fomenta la adquisicién de vocabulario inglés, estructuras, pronunciacion y aspectos prosédicos.

Ademas, el Proyecto de Innovacién Educativa ha sido una herramienta util en el desarrollo de
nuevos estudiantes competencias y habilidades. Por ejemplo, las presentaciones de equipo
han ayudado a adquirir competencias interpersonales, como una actitud critica y de respeto
hacia las opiniones de los demas estudiantes, asi como competencias sistémicas (aprendizaje
auténomo, capacidad de sintesis y de transmisién de ideas). Ademas, los cuestionarios,
Aulavirtual y otro tipo de software ha demostrado ser Util en el desarrollo de competencias
instrumentales o técnicas, tales como el manejo del ordenador y del material de audio y video.
Por dltimo, la prueba final ha facilitado el desarrollo de competencias académicas y
disciplinares, tales como la aptitud para la comunicaciéon oral, asi como habilidades
profesionales, como, por ejemplo, la capacidad para identificar problemas o seleccionar temas

de investigacion.
3. Resultados y Conclusiones

En este apartado, aunque brevemente, nos gustaria transmitir aquellos resultados observados
por nosotras como docentes, asi como los comentarios que los alumnos nos han facilitado en

diversas entrevistas realizadas a final de cada curso y que nos sirven como feedback.

Podemos decir que los resultados académicos en todas las asignaturas han mejorado
considerablemente tras la implementacion de la nueva metodologia, que también hemos
observado una mejora en la adquisicion de competencias, y por Ultimo un incremento en la

interaccion entre profesoras y alumnos.



En cuanto a aquella informacién facilitada por nuestros alumnos, podemos afirmar que ellos
prefieren la nueva metodologia, que segun su percepcién las asignaturas resultan mas
préacticas y Utiles que cuando eran impartidas desde un método tradicional, que las diferentes
actividades creadas en el proyecto son consideradas Utiles, amenas e interesantes y en
general podemos afirmar que la opinion de nuestros alumnos respecto a la implementacion de

las nuevas tecnologias en el aula es altamente satisfactoria.

Obviamente, este es un camino que no ha hecho mas que comenzar: queda mucho que
investigar en el campo y muchas actividades y recursos que adn no hemos explotado lo
suficiente. Esperemos que futuros proyectos y grupos de trabajo, asi como jornadas como la

presente nos ayuden en esta tarea.
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