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Sobre la revista (about magazine)

La Revista Campus Virtuales conforma el instrumento de divulgacién internacional de los trabajos de investigacién e innovacién
relativos a los temas de interés de los procesos de ensefianza-aprendizaje mediados por las tecnologias. Esta publicacién incorpora
todos los indicadores y parametros propios de las publicaciones de caracter cientifico de relevancia. Para ello, cuenta de un pres-
tigioso Comité Cientifico que ejercen como evaluadores bajo el sistema de evaluacién externa denominado "doble-ciego", lo cual
asegura la calidad de las publicaciones.

Normas de publicacién (Submission guidelines)

«CAMPUS VIRTUALES» es una revista que provee el acceso libre e inmediato a su contenido bajo el principio de hacer disponible
gratuitamente la investigacién al pablico, lo cual fomenta un mayor intercambio de conocimiento global.

Se rige por las normas de publicacién de la APA (American Psychological Association) para su indizacién en las principales bases
de datos internacionales.

Cada ndmero de la revista se edita en versién electrénica.

TEMATICA'Y ALCANCE

Articulos cientificos: Contribuciones cientificas originales sobre la teleformacién y las tecnologias de la informacién y la comuni-
cacién (TIC) en los centros educativos superiores. Los articulos generalmente tienen una extensién entre 3.000 y 10.000 palabras
y son revisados por el sistema de pares ciegos.

Reseiias bibliograficas: Se recogen textos descriptivos y criticos sobre una publicacién de interés actual.

APORTACIONES
Los trabajos deben ser originales, sin haber sido publicados en ningin medio ni estar en proceso de publicacién, siendo respon-
sabilidad de los autores el cumplimiento de esta norma y deben tratar un tema actual y de interés pablico.

Los manuscritos se presentaran en tipo de letra arial, cuerpo 11, interlineado simple, justificados completos y sin tabuladores ni
retornos de carros entre parrafos. Sélo se separardn con un retorno los grandes bloques (autor, titulos, resimenes, descriptores,
créditos y apartados). La configuracién de pagina debe ser de 2 cm. en todos los margenes (laterales y verticales). Los trabajos
han de venir en formato .doc, .docx o .odt.

La extensién estard comprendida entre 3.000 y 10.000 palabaras.
Es importante que los manuscritos no contengan ninguna informacién que pueda dar a conocer la autoria.

EVALUACION DE MANUSCRITOS

El Consejo de Evaluadores Externos de «Campus Virtuales» es un érgano colegiado esencial para poder garantizar la excelencia
de esta publicacién cientifica, debido a que la revisién ciega basada exclusivamente en la calidad de los contenidos de los manus-
critos y realizada por expertos de reconocido prestigio internacional en la materia es la mejor garantia y, sin duda, el mejor aval
para el avance de la ciencia y para preservar una produccién cientifica original y valiosa.

La evaluacién de manuscritos por expertos internacionales, en consecuencia, es la clave fundamental para seleccionar los articulos
de mayor impacto para la comunidad cientifica.

Esta revisién permite también que los autores, una vez que sus manuscritos son estimados para ser evaluados, puedan contar con
informes objetivables sobre los puntos fuertes y débiles de sus manuscritos, en virtud de criterios externos.
Todas las revisiones en «Campus Virtuales» emplean el sistema estandarizado internacionalmente de evaluacién por pares con
«doble ciego» que garantiza el anonimato de los manuscritos, auditados dentro de la Plataforma «OJS», Open Journal System,
generandose un promedio de cinco informes por cada manuscrito

Normas de publicacién / guidelines for authors (espafiol-english) en: www.revistacampusvirtuales.es

Grupo editor (Publishing Group)

Red Universitaria Campus Virtuales es una asociacién académica sin 4nimo de lucro constituida por docentes e investigadores uni-
versitarios interesada en promover el desarrollo de la teleformacién en las instituciones educativas.
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Dr. Alfonso Infante Moro
Editor

ampus Virtuales (ISSN: 2255-1514) es una revista cientifica de investigacién multidisciplinar en rela-

cién con el uso de las Tecnologias de la Informacién y la comunicacién (TIC) en la educacién. Con

una doble vocacién, recoger las experiencias de investigadores a titulo personal y de los Campus uni-
versitarios institucionales.

sta revista cientifica de 4mbito latinoamericano para la reflexién, la investigacién y el andlisis de las tec-
nologias educativas, que se publicard en Espariol e Inglés.

ditada desde octubre de 2012, se presenta como una revista con periodicidad semestral y con rigurosa

puntualidad los meses intermedios de cada semestre (octubre y marzo). La revista cuenta con un consejo

cientifico asesor de mas de cincuenta miembros, formado por investigadores prestigiosos en este 4mbito
tanto de las universidades espafolas como de centros de investigacidn e instituciones superiores de América y
Europa esencialmente.

- campus
virtuales.es
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Editorial

Editorial

ampus Virtuales, como revista cientifica que cumple los pardmetros internacionalmente recono-

cidos de las cabeceras de calidad, incluye en todos sus trabajos resimenes y abstracts, asi como

palabras clave y key words en espafiol e inglés. Todos los trabajos, para ser publicados, requieren
ser evaluados por expertos, miembros de los comités asesores y de redaccién de la publicacién y se some-
ten a revisién de pares con sistema «ciego» (sin conocimiento del autor). Sélo cuando reciben el visto
bueno de dos expertos los mismos son aprobados. En cada trabajo se recoge la fecha de recepcién y
aceptacién de los mismos.
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n sus diferentes secciones, en las que prevalece la investigacién, se recogen monografias sobre

teméticas especificas de este campo cientifico, asi como experiencias, propuestas, reflexiones, pla-

taformas, recensiones, informaciones para favorecer la discusién y el debate entre la comunidad
cientifica y profesional de la formacién on-line. En sus paginas, los investigadores cuentan con un foro
de reflexién critica, con una alta cualificacidn cientifica, para reflexionar y recoger el estado de la cues-
tidn en esta parcela cientifica, a fin de fomentar una mayor profesionalizacién de la tecnologia educati-
va.

ampus Virtuales recepciona trabajos de la comunidad cientifica (universidades, centros de edu-

cacién superior), asi como de profesionales de las TIC en el &mbito educativo de todo el mundo,

pero especialmente de su ambito de influencia, la comunidad iberoamericana, Espafa, Portugal
y todo Latinoamérica. La revista es editada por Red Universitaria Campus Virtuales, asociacién acadé-
mica no lucrativa formada por profesionales, docentes e investigadores universitarios Latinoamericanos,
que funciona desde 2010, interesada en promover el desarrollo de la teleformacién en las instituciones
educativas, asi como la revista Campus Virtuales.
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Introduction

University & the Cloud

La Universidad y la Nube

=
=
S
Q
=
£
<
i
>
g
2
g
o

Prof. Dr. Daniel Burgos, Universidad Internacional de La Rioja

(UNIR Research, UNESCO Chairo n eLearning) (Espafia)

Dr. Rubén Gonzélez Crespo, Universidad Internacional de La Rioja (School of Engineering) (Espafa)
Dr. Fabio Nascimbeni. MENON Network. University of Sao Paulo (USP) (Brasil)

Campus Virtuales (ISSN: 2255-1514), as a multidisciplinary scientific journal regarding the use
of information and communication technologies (ICT) in education, releases this special issue
focusing on University & the Cloud, with the aim of gathering researchers” personal experiences
and institutional virtual campus developments. This special issue concentrates on all those resour-
ces, content, methodologies, systems, standards, skills, awards, recommendations, data analysis,
approaches, user experiences, pilot experiments, and more, which revolve around decentraliza-
tion, aggregation, and integration of the university model.

The UNESCO Chair on eLearning at Universidad Internacional de La Rioja (UNIR) along
with UNIR Research (the research department at UNIR) actively support Open Educational
Resources through a number of Research & Development Europe-funded projects like, i.e.
eMundus and Virtual Mobility Passport. In addition, they provide an active support to students,
researchers, and lecturers to play their role anytime, anywhere, thanks to online-web services,
cloud resources and distributed networks.

Nowadays we can easily find much information about cloud computing in learning environ-
ments; in fact, it is said that within one year, cloud computing in K-12 schools is expected to con-
sume a quarter of the entire I'T budget (Nagel, 2013); probably four years from now, that figure

will grow to 35 percent. But what exactly is cloud computing and why are so many people using
it?

In brief, cloud computing is computing that involves a large number of computers connected
through a communication network such as the Internet, similar to utility computing (Mariana
Carroll, 2012). This helps decreasing I'T costs as well as simplifies content management processes
for universities, schools, and educational systems. For instance, a number of Pearson K-12

Technology products can be hosted in the Cloud: PowerSchool, Schoolnet, Interoperability pro-
ducts, and others (K-12, 2014).

Modern University requires an honest, drastic and immediate update to the current media sta-
tus. It should combine academic and research excellence with the needs of the professional market
and Industry. European and Latin American universities are a living proof about the academic part.
However, the connection to Industry is more complex and quite often intertwined with general or

© ISSN: 2255-1514
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purely academic skills; this approach provides a hybrid system which is not that successful so far. In
this scenario, teaching methods, learning strategies, official regulations, social requirements and a
long list of factors become a challenge for adaptation to the environment, users and time. In addition,
the usefulness and efficiency of technological resources and structures play a vital role.

Technologies, as a resource, are as good as the fulfilled need that they are meant for, and satis-
factorily address. University lecturers and support staff require leading, reliable tools fully adapted to
their requirements. Furthermore, students require and benefit from the same technology. In this con-
text, decentralization of services and resources means a significant progress to the University com-
munity. This distribution includes user data like, i.e. behavior, interaction, performance, and com-
pliance with administrative procedures that any member of the academic community enjoys on a
daily-basis.

So, what benefits are there to using the Cloud in education? There are many advantages in that,
a quick list that would be especially useful for both students and educators are:

. Storage: The Cloud allows the users to store almost any type of content and data including
multimedia, audio, documents, eBooks, applications, pictures, and other educational resources.

. Multi-device access: Any data stored in the Cloud can be accessed from any device inclu-
ding mobile devices such as phones or tablets. Several trends like Internet of Things can be addres-
sed from the cloud and used easily into the classroom, virtual or physical.

. Collaboration: The Cloud allows infinite users to work on and edit documents at the same
time; it enables effortless sharing and brainstorming. With this feature, group projects and collabo-
rative lesson plans can be optimized for both, teachers and students.

*  Digital divide: The Cloud reduces the digital divide so that it facilitates learning and tea-
ching to a large diversity of population, mostly with no real need for physical attendance.

. Back-up: Automatic back-up of resource, so that it becomes almost impossible to lose or
delete any valuable material, of course with an appropriate set-up of the systems and software.

© ISSN: 22551514



Therefore, even if a computer crashes or users destroy their further relevant data by an error, all documents
and content will remain safe, saved, and accessible in the cloud.

. Optimisation of Resources and Time: The availability of online content allows teachers to save time
and resources on printing or copying large documents or lesson plans. Furthermore, the community is able to
retrieve homework assignments, lesson notes, and other resources online, anytime, anywhere. The Cloud per-
mits teachers to post assignments online.

University is a natural home for progress and advanced methodologies and strategies in learning, lecturing,
collaboration, team work, and many other activities that facilitates individual knowledge and collective aware-
ness. The Cloud approach facilitates a fast, active and lively interaction between the various shareholders of
the educational community. This special issue provides some hints on how to do it, from a number of views:
technical, behavioral, social, and, of course, educational. We hope that the following pages provide some use-
ful insights and guidelines for future, immediate, and successful implementation.
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RESUMEN DE LOS TRABAJOS:

Alberto Corbi y Daniel Burgos disefian y desarrollan, en “LIME: un modelo de recomendacién para entor-
nos de aprendizaje online formal/informal”, un modelo de aprendizaje online adaptativo para redes sociales de
ambito restringido, que da relevancia a la interrelacién entre el LMS, redes sociales y otras fuentes externas.

Joe Cullen and Cristina Castellanos explore in ‘Cloud Cuckoo Land: evidence from a study of student
drop-out’ whether the new technologies of teaching and learning are able to preserve the integrity of ‘reflexive
dialogue’ that seems to reflect the core value of our higher education institutions and present evidence from an
EU-funded project — STAY IN — which is researching student drop out and how it can be reduced through on-
line services — as a contribution to these debates.

Luis De La Fuente Valentin and Daniel Burgos develop in ‘Am | doing well? A4Learning as a self-aware-
ness tool to integrate in Learning Management Systems” a tool that can be integrated within the LMS to provide
the students with a visual representation their similarity with others as an awareness mechanism, so that the
students can determine the achievements of similar students in previous courses and estimate their own per-
formance.

‘Active Algorithms: Sociomaterial Spaces in the E-learning and Digital Cultures MOOC’ by Jeremy Knox
analyzes YouTube and a bespoke blog aggregator to show the algorithmic properties of these systems with res-
pect to functions of teachers using these systems or to authors who create software.

David Luis La Red Martinez y Carlos Enrique Podestd Gémez buscan determinar los patrones de éxito y
de fracaso académico de los alumnos para, de esta manera, predecir la probabilidad de los mismos de desertar
o tener un bajo rendimiento académico, permitiendo asi encarar acciones tendientes a revertir tal situacién. Y
todo ello a través de la descripcién y los resultados de una serie de modelos de mineria de datos orientados a
la educacién estudiados en “Metodologia de Estudio del Rendimiento Académico Mediante la Mineria de
Datos”.

Fernando Lépez y Luis De La Fuente Valentin describe, in ‘Geo-Positioned Activity-Based Collaborative

Educational Mobile Platform’, the criteria that guided the construction of such a mobile platform for collabo-
rative learning and the difficulties identified during its construction.
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Carlos Augusto Mezarina, Heverd Paez, Orlando Teran y Radl Toscano aportan con “Aplicacién de las
TIC en la educacién superior como estrategia innovadora para el desarrollo de competencias digitales” eviden-
cias de cédmo influye en el proceso educativo la utilizacién de una plataforma de gestién de contenido con tec-
nologfas emergentes para desarrollar competencias digitales.

Fabio Nascimbeni shows ‘The increased complexity of Higher Education collaboration in times of Open
Education’, focussing on emerging technologies and on emerging practices of students and staff mobility enhan-

ced by ICT.

Raquel Urefia Joyanes y Marina Mattera explore, through ‘Breaking the Seventh Heaven: How
Implementation of New Technologies Could Affect the Young Generation in the Happiest Countries’, the
insights of Economics of Happiness and its interrelation with technological advances in developing nations,
considering that the implementation is most widespread among youngsters within and outside the educational
scope.

Daysi Garcia-Tinizaray, Karla Ordofez-Bricefio y Juan Carlos Torres-Diaz determinan los factores de una
portencial desercidn en los entornos virtuales a través de “Learning analytics para predecir la desercién de estu-
diantes a distancia”.
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@ Alberto Corbi y Daniel Burgos
Logrofio (La Rioja, Espafia)

LIME: un modelo de recomendacidn
para entornos de aprendizaje online
formal/informal

LIME: a model of recommendation for online learning environments
formal/informal

RESUMEN

En los modelos e implementaciones sobre eLearning (conocidos habitualmente como sistemas Gestores de Aprendizaje o LMS)
se da una aparente ausencia de conexién entre las actividades de indole formal e informal. Ademés, la metodologia online se foca-
lice en el establecimiento de un set de unidades y objetos de aprendizaje, asi como tests y recursos como foros de discusién, blogs
personales y mensajerfa. Ignoran, por tanto, todo el potencial del aprendizaje que surge de la interrelacién entre el LMS, redes
sociales y otras fuentes externas. Gracias a este comportamiento, a la interaccién del usuario y a la labor de seguimiento y consejo
personalizado por parte de un tutor, puede mejorar esta experiencia de aprendizaje. Se ha disefiado y desarrollado un modelo de
aprendizaje online adaptativo para redes sociales de 4mbito restringido, que da relevancia a este enfoque. Ademas, se ha progra-
mado un médulo de software que implementa este modelo conceptual de manera practica y empleando para ello estindares pro-
mulgados por el IMS Global y tecnologias web. Finalmente se presenta el despliegue técnico de este producto entorno a un sistema
gestor de contenidos académicos real.

ABSTRACT

In current eLearning models and implementations (e.g. Learning Management Systems-LMS) there is a lack of engagement bet-
ween formal and informal activities. Furthermore, the online methodology focuses on a standard set of units of learning and lear-
ning objects, along with pre- defined tests, and collateral resources like, i.e. discussion for a and message wall. They miss the huge
potential of learning via the interlacement of social networks, LMS and external sources. Thanks to user behavior, user interaction,
and personalized counseling by a tutor, learning performance can be improved. We design and develop an adaptation eLearning
model for restricted social networks, which supports this approach. In addition, we build a practical eLearning software module,
based on standards from IMS Global and web technologies, that implements this conceptual model in a real application case. We
present a preliminary deployment status on a modern learning management system..

PALABRAS CLAVE / KEYWORDS

Aprendizaje potenciado mediante la tecnologia, Personalizacién en aprendizaje a distancia, Redes sociales, Modelo Educativo
Conceptual, eLearning, LMS.
Technology-enhanced Learning, eLearning, Personalization, Social Networks, Conceptual Educational Model, LMS.
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1. Introduccién

Las redes sociales centradas en un tema o en una comunidad especificos constituyen un vehiculo preciso
de comunicacién y conexién entre usuarios, tengan el rol que tengan. Estos pueden ser alumnos, profesores,
empleados, personal de administracidn, directores académicos, o responsables de finanzas, que muestran una
determinada actitud segtn el contexto y el objetivo de su aportacién o estado. Cada usuario puede preguntar,
responder, iniciar una actividad, seguir otra, comentar el trabajo de un compafiero, evaluar el trabajo de otro
usuario, explorar en Internet, realizar un test programado, participar en una video-conferencia con el profesor
de un curso, y asf una larga lista de actividades. Y en todas ellas el usuario puede ser pro-activo, reactivo, pasi-
vo, consumidor, productor, distribuidor, y mostrar muchas otras actitudes.
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Diversas teorias sostienen que el estudiante no es completamente consciente de lo que aprenden. Incluso
cuando el estudiante realiza un control de su propio progreso, puede percibir nociones equivocadas acerca de
las competencias adquiridas [1], lo que conlleva una valoracién errénea de los progresos reales de aprendizaje
y los resultados asociados [2, 3]. Por lo tanto, los estudiantes requieren una guia que permita mejorar su
rendimiento, por ejemplo a través del uso de experiencia meta-cognitiva [4]. Otros enfoques, sin embargo, uti-
lizan la recomendacién al usuario para que este decida sobre su itinerario en funcién de una tutorizacién. Este
sistema se utiliza en entornos comerciales como venta de libros o discos [5, 6]. En este campo, existen diversos
sistemas recomendadores que permiten mejorar la experiencia de aprendizaje [7-10]. En este sentido, la
recomendacién por si misma no garantiza nada, sino la interpretacién que de ella haga el usuario. Esta
recomendacién debe ser funcién de entradas (inputs) que no son otra cosa sino evidencias, momentos de inter-
accién, preferencias, comportamientos, perfiles, y otros sucesos similares. Estos inputs son fruto de la monitor-
izacién del usuario [11, 12].

El presente trabajo ahonda en este ecosistema de aprendizaje, marcado por la acotacién de la muestra y
de la tematica, y por la definicién e implementacién de un modelo de aprendizaje personalizado que tiene en
cuenta todos los factores y particularidades descritos arriba, para proporcionar tutorizacién adaptativa gracias
a la utilizacién de reglas de interaccién. Es decir, aprendizaje en una red social temética acotada, donde los
usuarios interactdan con el sistema y entre si y reciben guia académica y recomendaciones de manera individ-
uvalizada.

2. Descripcién del modelo LIME.

El modelo desarrollado, L.I.M.E., se basa en cuatro categorias: Learning, Interaction, Mentoring y
Evaluation, que son analizados y utilizados como elementos de control y guia en el entorno de aprendizaje.
Estas categorias se comportan como vectores que definen una serie de factores que permiten proporcionar una
recomendacién de itinerario personalizada para cada usuario [13]:

- L=Learning. Contribucién especifica de cada estudiante

- I=Interaction. Contribucién de cada estudiante, en relacién con otros
- M=Mentoring. Contribucién del profesor/tutor/experto

- E=Evaluation. Evaluacién aplicada a las tres categorfas anteriores

A través de estas cuatro categorias, estudiamos el comportamiento y rendimiento de un estudiante en fun-
cién también de su contexto, incluyendo reputacidn, confianza y otros factores. El modelo también define una
estructura de conocimiento distribuida entre LE (Learning Environment), LO (Learning Object), UK (Unit of

Knowledge), y PLN (Personal Learning Network).

El disefiador instructional y/o el profesor deben definir sobre esta estructura una estrategia de aprendizaje,
que tendra en cuenta diversos elementos:

- Setting. Se corresponde con el escenario formal o informal donde se tienen lugar las acciones (entradas,

© ISSN: 2255-1514



inputs) que se tratan a continuacién y donde se implementa la metodologia educativa.

- Category. Son las categorias antes mencionadas (i.e. Learning, Interaction, Mentoring, Evaluation). Cada
una de ellas requiere un peso porcentual que definira la importancia concreta para un escenario de aprendiza-
je. La categoria de Evaluacién se define y aplica de manera transversal.

- Input. Factores especificos (i.e. acciones del estudiante, comportamientos, calificaciones, etc.) que ali-
mentan las categorias y el modelo de aprendizaje (entradas), también con peso relativo asignado.

La siguiente tabla (Tabla 1) muestra una distribucién ficticia de Settings, Categories e Inputs, todos ellos
con pesos asociados, asi como la configuracién del modelo para una unidad de aprendizaje (e.g. clase, curso).
Nétese que la categoria Evaluation se encuentra resaltada de manera transversal a lo largo de las otras tres.
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Tabla 1. Ejemplo de definicién del modelo LIME.

3. LIME como un servicio independiente.

La implementacién practica en producto de software del modelo LIME recibe el nombre de iLIME. Uno
de los principales objetivos marcados con respecto a la arquitectura de disefio de iLIME ha consistido en la
independencia de plataforma. Es decir, iLIME es capaz de interactuar con la gran mayoria de sistemas gestores
de contenidos académicos (LMS) disponibles tanto en escenarios comerciales como libres (FOSS). Para alcan-
zar este hito, iLIME ha sido disefiado como una herramienta LT], tecnologia que se detalla a continuacién.

La Interoperabilidad entre Herramientas de Aprendizaje (Learning Tool Interoperability - LT1) forma parte
del cuerpo de estandares consorcio IMS Global. Uno de los beneficios clave de LTI es que propone un pro-
tocolo de mensajeria independiente de plataforma que permite la adicién de herramientas y servicios externos
a cualquier LMS que implemente el mencionado estindar [14, 15]. La especificacién LTI define dos tipos de
integracién: completa y basica. En la implementacién de iLIME ha sido suficiente con esta dltima y por otro
lado ha ayudado a asegurar una compatibilidad todavia mayor con los LMS disponibles en el mercado. LTI
designa a su vez dos tipos de actores principales: consumidores de herramientas (tool consumer), normalmente
representado por el propio LMS (Sakai, Moodle, Blackboard, etc.) y los proveedores de herramientas (tool
provider) que consisten en todos aquellos servicios externos que proveen de contenidos o experiencias educa-
tivas complementarias al sistema consumidor.

En la implementacién prototipo de iLIME que se expone aqui, se ha hecho uso del LMS Apereo Sakai
CLE (en su versién 2.9.3) como software consumidor. Sin embargo, dado el gran apoyo que esté recibiendo
la tecnologia LTI, iLIME es facilmente transplantable a cualquier otro entorno académico desplegado de man-

era habitual en y por instituciones/entidades educativas.

La gran mayorfa de versiones modernas de sistemas LMS como ATutor, Moodle, Sakai, Blackboard,
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LAMS, Instructure Canvas, etc. son ya capaces de operar como consumidores LT1. De igual manera, muchos
servicios, empresas y proyectos de escala mundial (Wikipedia, YouTube, Wordpress, etc.) asi como otros mas
especificos y humildes (como por ejemplo Noteflight) han adaptado sus interfaces para funcionar como provee-
dores de contenidos LTI (Fig. 1) y conectarse transparentemente a cualquiera de los LMS citados anterior-
mente.

You

Fig 1. Algunos servicios de internet conocidos que son capaces de funcionar como proveedores LTI.
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El protocolo LTI Basico, permite a las herramientas proveedoras, entre otras acciones:

*  Autenticacién mediante tokens con el consumidor

. Presentacién de contenidos externos de manera transparente en la interfaz del consumidor (LMS).
*  Acceder a la lista de alumnos de un sitio.

. Remitir calificaciones obtenidas por el alumno para su inclusién en el boletin de notas.

. Registrar informacién propia en el espacio de datos del LMS.

Mas explicitamente, los aspectos del LT basico que iLIME explota con mayor relevancia son:

A.  Lienzo integrado (canvas) en LMS

Consiste en un elemento HTML5 de tipo iframe, pop-up o similar que ofrece la posibilidad de presentar
informacién y datos en la misma ventana del LMS (en una 4rea especifica o en una ventana emergente), poten-
ciando la sensacién de inmersidén por parte de la herramienta proveedora en el la ventana del LMS(consumi-
dor).

B.  Registro unificado en el LMS

Todos los datos de la herramienta proveedora pueden salvaguardarse de manera segura en el almacén de
datos del LMS (mediante el protocolo Settings definido en LTI 1.1), permitiendo a la primera el poder fun-
cionar sin un almacén de datos dedicado o base de datos ad-hoc.

C. Autenticacién moderna

El sistema de autenticacién entre iLIME y el LMS est4 basado en el robusto estindar de facto OAuth 2.0
(RFC 6749) implementado por las conocidas empresas y servicios de Internet como Google y Twitter. Todas
las comunicaciones y mecanismos de persistencia del estado de la sesién entre proveedor y consumidor tienen
lugar en un entorno seguro protegido por pares clave-valor negociados (Fig. 2).
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Fig. 2. Principales tecnologias web e IMS utilizadas.

4. Consola de administracién del modelo.

La consola de administracién de iLIME es el componente destinado a la configuracién del modelo. Cada
curso o sitio cuenta con su consola y parametros aislados e independientes del resto. Basicamente, esta con-
figuracidn consiste en los siguientes apartados:

A.  Pardmetros fundamentales del modelo.

En esta seccién es donde se da el peso especifico a cada una de las categorias (aprendizaje, interaccién y
tutoria) y a los escenarios formal e informal. El establecimiento de estos pardmetros se realiza mediante una
interfaz de usuario sencilla. Esta configuracién es especifica a cada sitio (clase, curso, etc.) dentro del LMS.

B.  Seccién de Inputs

Aqui es donde pueden afnadirse aquellas actividades realizadas por los estudiantes que serviran para ali-
mentar el modelo (entradas), asi como configurar su peso especifico, su categoria, su escenario (setting) y si
son evaluables (forman parte de las calificaciones) o no.

C. Editor de reglas.

En este apartado, el profesor, tutor o gestor puede crear y editar reglas que tomaran a su vez los inputs y
la configuracién general del modelo como pardmetros. El resultado de la interpretacién de estas reglas seré la
recomendacién al alumno.

La consola de configuracién ha sido disefiada de tal manera que siempre que acontezca cualquier modifi-
cacién (en los pardmetros del modelo, inputs, reglas, etc.) sera registrada automaticamente en el LMS, gracias
a la API de configuracién del LTI B4sico que se presenta a continuacién. El framework HTML5 escogido para
el disefio de iLIME permite realizar operaciones de deshacer/rehacer con comodidad.

La configuracién de cada curso reside, gracias a la API de configuracién (Settings API) de LTI en un 4rea
discreta y accesible de la base de datos del LMS. iLIME puede consultar con permisos de lectura y escritura
siempre que sea necesario. Cada sitio (curso, clase, etc.) dentro del LMS cuenta con su propia compartimento
para la API de configuracién. Aunque internamente, los LMS suelen codificar esta area de informacién con
formato simple VARCHAR, se ha decidido codificar la configuracién de iLIME (para cada curso) como una
cadena de texto JSON, traducida a su vez en una secuencia de caracteres en base 64. El objetivo de esta dlti-
ma traduccién no es otro que el de asegurarnos el registro adecuado de caracteres no ASCII que puedan pre-
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sentar un problema con ciertas bases de datos e implementaciones LT1 algo desfasadas. La préxima revisién
de LTI (LTI 2.0) anade soporte completo para JSON, Unicode y tamafio de configuracién generosamente
extendido. La versién actual del LTI Basico (1.1) sélo permite salvaguardar 4K de informacién. Para contrar-
restar esta limitacién y que iLIME pueda persistir los inputs, configuracién y reglas de cada sitio, se aplica un
algoritmo de condensacién JSON(cuyo resultado es, a su vez, una cadena JSON vilida) seguido de la habitual
compresién LZMA. Finalmente tiene lugar la traduccidn a base 64. Esta dltima cadena es la enviada al LMS
para su escritura. La lectura de la misma implica el proceso inverso.
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Fig. 3 Fases de compresién de la informacién antes de su registro en el almacén de configuracién LTI (Settings API).

5. Generacién y presentacién de recomendaciones.

El proceso de generacién de recomendaciones conlleva dos pasos consecutivos y diferenciados. Por un lado
es necesario llevar a cabo una tarea de mineria para obtener valores medios (o maximos) de inputs y por otro
han de aplicarse reglas que tengan en cuenta estos estadisticos y los valores concretos de cada usuario/alumno
que solicita una recomendacién.

A.  Monitoreo de valores estadisticos sobre sitios e inputs.

Uno de los aspectos fundamentales de la implementacién del modelo LIME es la necesidad de compilar
valores estadisticos sobre cada input. M4s tarde estos valores intervendran como parametros en las reglas dis-
efiadas por el tutor/profesor. En una primera iteracién, se han tomado en cuenta valores medios y maximos por
clase y por input. La comparacién con los valores maximos y medios de la clase/curso son ciertamente buenas
referencias que los docentes suelen usar a la hora de determinar si un alumno esta realizando progresos. Estos
referentes estadisticos pueden obtenerse de varias maneras. Resaltaremos dos tecnologias que quedan resum-
idas de manera esquematica en la fig. 5.

La primera y mas inmediata manera es sin duda mediante el uso de servicios web especificos de cada LMS.
Casi todos los LMS modernos disponen de interfaces simples, elegantes, y estindares de acceso a su informa-
cién interna [19], siempre y cuando, claro esta, una autenticacidn exitosa haya tenido lugar previamente. Estos
protocolos de acceso suelen ser RPC, SOAP, REST, etc. Para el caso de iLIME se ha programado un conjunto
de pequefios scripts, como prueba de concepto, para el LMS Sakai CLE que cumplen precisamente esta fun-
cién. Estos scripts son ejecutados de forma asincrona en momentos especificos de relativa presién computa-
cional con el objetivo de importunar lo menos posible al sistema de e-learning. De hecho, la carga provocada
por iLIME suele ser normalmente despreciable. Los resultados de estos pequefios comandos son parejas clave-
valor que consisten en el nombre del input y el dato maximo (y/o medio) para ese input. Estos resultados son
guardados (o actualizados) en el compartimiento del Settings APl para poder ser consultado y tenido en cuenta
ulteriormente.

La segunda aproximacién a esta tarea es mediante el uso de la tecnologia TinCan. Este proyecto va ganan-
do cada vez mas y més apoyos y captando la atencién de la comunidad de Learning Analytics. En pocas pal-
abras, TinCan consiste en un serie de herramientas, servicios y protocolos para automatizar el registro de la
actividad de los estudiantes a lo largo de su recorrido en el sistema académico. Los registros obtenidos son
cronoldgica indexados en el llamado Almacén de Registros de Aprendizaje (Learning Record Store), servicio
que normalmente correra en el mismo sistema o infraestructura informatica que da vida al LMS. A este LRS
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podrén acceder otras herramientas de data mining, reporting o analytics con el objetivo de realizar tareas de
procesamiento, analisis y/o presentacién de datos y resultados sobre la evolucién académica de los alumnos y
grupos y de alumnos.

LMS e

Fig. 4. Comunicacién entre LMS y LRS (TinCan) para almacenamiento de registros de aprendizaje. Posterior uso por parte de, por

ejemplo, herramienta de generacién de informes.

A pesar de que adn queda trabajo por hacer, muchos sistemas de elearning estin incorporando ya esta fun-
cionalidad. TinCan representa una enfoque atractivo y estandarizado para capturar eventos y acciones de los
usuarios e inventariarlos en un repositorio central de manera ordenada.

En nuestra primera iteracién se ha optado por la primera opcidn, credndose por tanto un conjunto de
scripts encargados de solicitar mediante tecnologias web al LMS Sakai, los valores méximos y medios de cada
input.

- | Do @ ot

5ol By

N0 i Tl e

Fig. 5: Inputs y monitorizacién de la actividad de los estudiantes mediante APls dependientes de LMS (izquierda) y mediante el LRS
de TinCan (derecha).

B.  Generacién de recomendaciones y presentacién a los estudiantes.

iLIME no requiere el uso de procesos en segundo plano a la hora de generar las recomendaciones para un
alumno especifico. Todo ocurre en tiempo real (cuando el alumno accede a la herramienta) dentro de la ven-
tana del navegador (Fig. 6).

Para conseguir esto, se han utilizado tecnologias de filtrado de colecciones [16, 17, 18] que son ejecutadas
cuando un estudiante accede a iLIME desde dentro del propio entorno de aprendizaje. Estos filtros (reglas) se
aplican sobre la coleccién de inputs mediante tecnologias HTML5 en el propio navegador que no interrumpen
en absoluto al LMS ni al propio backend de iLIME. Por esta razén iLIME entra dentro del conjunto de paque-
tes de software de servidor conocidos como ligeros, dado los pocos recursos computacionales que consume y
los esporadicos accesos a base de datos que contempla.

Si la operacién de filtrado no devuelve ningdn input (conjunto vacio - g), esto significa que no se cumplen
las condiciones y por tanto no se emite la recomendacién que acompafa a cada regla. Si por el contrario
algunos de los inputs sobreviven a este proceso de tamizado, implica necesariamente que la regla programada
se cumple y se procede a presentar la recomendacién. Como ya se ha comentado, las operaciones de filtrado
y recomendacidn (si procede) tienen lugar siempre que un alumno acceda al sistema y a la seccién de recomen-
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Fig. 6: Consola de administracién de iLIME y aplicacién de reglas a través de filtrado de colecciones de objetos.

6. Discusién.

El modelo LIME incorpora una metodologia que busca encontrar el balance entre todas las actividades y
acciones (inputs) en las que puede verse involucrado el alumno a lo largo de su recorrido educativo en un
entorno de aprendizaje online. El modelo trabaja con los pesos especificos para cada uno de estos inputs, que
juegan el papel de entradas en LIME. El modelo esta basado en el comportamiento, capacidades y relacién
entre el usuario final y el resto de participantes. Ademas, propone cuatro vectores o pilares principales:
Aprendizaje, Interaccién, Tutoria y Evaluacién (L.I.M.E). Cada uno de ellos aporta un factor decisivo para
definir la relacién del usuario final con su entorno, que es a su vez traducido en un conjunto de reglas inter-
conectadas. Basindose en las acciones del usuario en el sistema y cémo se mueve de manera informal por el
mismo, LIME devuelve al usuario recomendaciones personalizadas, guias, consejos, etc. preestablecidos por
el tutor. La meta no es otra que hacer real y factible una labor de tutoria y soporte consistente a lo largo del
proceso educativo.

Con el objetivo de evaluar el modelo LIME, se ha desarrollado iLIME como producto de software.
Actualmente opera como herramienta LTI (parte de los estindares promulgados por el IMS Global) junto al
gestor de contenidos académicos Sakai CLE. iLIME permite tanto la configuracién sencilla del modelo por
parte de administradores, profesores y tutores como la presentacidn y entrega final de recomendaciones a los
alumnos. Todas estas operaciones tienen lugar de manera integrada y transparente en la propia instancia del
LMS. A lo largo de este documento se han expuesto las peculiaridades que, a nivel técnico, han sido experi-
mentadas en el transcurso del desarrollo de esta herramienta.
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ABSTRACT

This paper considers some of the issues around the migration of higher education services to ‘the cloud’, selecting MOOC:s as an
example of one element of service delivery that is being seen as an example of how new forms of distributed services can revo-
lutionise higher education — in particular by opening up access to more people from diverse backgrounds. The paper presents some
counter-arguments to this view, and explores whether these new technologies of teaching and learning are able to preserve the
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1. Introduction

The accelerating pace of the ‘cloud campus’ bandwagon in recent years has been given impetus by a par-
allel proliferation of interest in the potential of massive open online courses (MOQOC:s) to deliver higher edu-
cation programmes. In a nutshell, MOOC:s are ‘open classes’. They enable a video recording of a lecture —
often given by a renowned academic — to be posted on-line for anyone to look at it and learn from it. This
means that, potentially, anyone can have access to higher education content and it means that the number of
learners accessing the content is not restricted by class size. The emergence of MOOC:s has shifted the focus
of cloud computing in higher education from a rather narrow preoccupation with the cloud’s potential as a plat-
form for research to a much broader interest in what cloud computing can contribute to objectives like widen-
ing access, delivering smart and personalised learning pathways and improving the efficiency and effectiveness
of assessment. T he research benefits of cloud computing for higher education institutions (HEI) have long been
recognised, since the multi-level security functionalities of the different cloud models enable different networks
and partnerships to be connected across disciplines and allows these networks and partners to share data and
content securely (Watson, 2012). In addition, it is argued, cloud computing offers HEI's the advantages of cost
savings, flexibility, access to data and services from any location and replicability of experimentation. Similar
arguments are now being advanced to support the widespread use of MOOC: via cloud platforms. MOOCs
make it possible to provide education services that can be much more customised and ‘user-focused’ than tra-
ditional ‘lecture-based” approaches, with delivery of services at a much lower cost.

For the cloud champions, the compelling argument for migrating HEI services to the cloud, and for the
widespread use of MOOC:s in higher education can be summed up in one phrase ‘open access’. The argument
can be broken down into three components. Firstly, the massification of higher education is stated. Since most
MOOC:s are free, then in principle they make high quality education available to anyone, anywhere. Secondly,
there is the benefit of increased accessibility and efficiency in assessment and accreditation. With MOOC:s,
students can study at a ‘low grade’ HEI and then take examinations at a ‘high grade” HEI, thereby acquiring a
certificate from a prestigious university without having to go to all the trouble and expense of attending one.
Thirdly, MOOC:s offer labour substitution advantages. For many years on-line learning and e-learning have
been touted as the answer to the perennial problem HEI's face of increasing their productivity. On-line learn-
ing content can act as a substitute for face-to-face learning. But there has always been strong resistance to this
idea — not least from students themselves, who feel they are getting a poor financial deal in the transaction.
With MOOC:s, however, practically anyone can get access to the star academics from the top universities.

2. The value paradox

Not everyone is convinced by these assertions. In a recent article, Peter Scott of the Institute of Education
in London posted a persuasive case to support the argument that MOOCs — and beyond them the cloud itself
— can be seen as another encroachment by the neo-liberal project into education (1). Scott suggests that
MOOC:s provide an effective smoke-screen for the real higher education agenda that is going on in the back-
ground. This agenda — being carried out in many European states - is aimed at making higher education even
more elitist than it already is — by cutting government financial support to universities, by reinforcing the divi-
sions between ‘high grade’ and ‘low grade’ institutions through devices like league tables, and by radically
increasing fees so that only the better-off can afford a university education. As Scott argues, whilst all this is
going on, MOOC:s provide a perfect decoy by supplying a cover story about ‘bringing higher education to the
masses’. The reality is that it doesn’t matter if elite higher education networks like the Russell Group or the
Coimbra Group toss a few of their star turns up into the cloud. The fact is that these networks still exert rigid
control over what matters — the business of certification and credentials. This will remain as restricted as it ever
was. Indeed, as noted above, universities like Massachusetts Institute of Technology (MIT) are already using
MOOQOC:s as a lure to enlist a wider spectrum of ‘middling’ students to do a ‘low level’ course in the cloud and
then take their exam with the elite institution.

Another diversion has been the illusion of ‘free access’. Although many MOQOC:s are currently public and

© ISSN: 2255-1514



don'’t cost anything, this situation is not going to last forever. A number of commentators have observed that
the business model behind MOOCs and behind the ‘cloud campus’ is still being worked out. They point out
that the ‘cost-free’ model is routinely used in business to attract early adopters. Once a critical mass of con-
sumers has been established, then the services rapidly become cost-free no longer. There is already some evi-
dence that this is beginning to happen in the case of MMOCs and in the adoption of cloud computing in the
higher education sector, as universities begin to look for heavyweight commercial partners to develop their serv-
ices. (Yuan and Powell, 2013). It is virtually inevitable that MOOCs will incur escalating consumer costs in
the near future — whether through direct charging or through bundling with other services such as certification
— for the simple reason that they are subject to market forces. The question is how expensive this is likely to
be and whether students will buy into the selling proposition of MOOC:s allowing access to the créme de la
créme of higher education.

What evidence there is on the uptake of tools and content services sited in the cloud suggests a pattern of
free provision for the general public and early adopters. However, many of these tools and services have sub-
sequently ended up costly when their user base has become large and they became taken for granted. This
transition from cost-free to costly has been reflected mainly in the levying of costs for later users or the addition
of ‘higher end’ services to the basic product. In the higher education context, it’s possible that free services
could continue to be delivered to a large user base in the form of master classes and related documentation,
but it is far less likely that HEIs will be able to deliver an ‘enriched learning experience” at no cost. Teachers,
content developers, researchers, delivery hardware, and all the other human and material elements that togeth-
er are required to deliver high quality learning experiences still have to be on site, even if it is a digital site.

Another reason why MOOC:s are unlikely to remain cost-free for long, apart from the increasing encroach-
ment of the market into education, is the ‘cost-value paradox’ inherent in open access education. Some com-
mentators have suggested that because most MOOC:s are free, there is little motivation to complete an on-line
course, since there is no financial penalty for dropping out. This has the effect of undermining both the extrinsic
value of MOOC:s - since non-completion will lead to non-certification — as well as their intrinsic value, since
the zero financial cost of MOOC:s render them value-free. Yet this raises complex issues around value attribu-
tion. There is plenty of evidence to suggest that whilst on the one hand things that incur no financial cost may
be attributed as spiritually or emotionally worthless (Weiner, 1990), on the other hand some individuals man-
age to reconcile the cognitive dissonance of being given something for free that is nonetheless construed as
symbolically highly valuable (Festinger, 1957). This begs the old Aristotelian question of whether ‘virtue is its
own reward’ — whether the act of learning something is intrinsically worth-while no matter what costs, rewards
or punishments are associated with the act of learning. There are many studies which suggest that people
expecting to receive a reward for completing a task (or for doing it successfully) do not perform as well as those
who expect nothing (Kohn, 1993). As Kohn puts it: “In general, the more cognitive sophistication and open-
ended thinking that is required for a task, the worse people tend to do when they have been led to perform
that task for a reward”. In this context, it’s possible to think of MOOC:s as offering the worst of all worlds.
They hand out sophisticated knowledge on a plate without the recipient of that knowledge having to flex their
cognitive muscles to engage with it, and at the same time they provide a kind of reward (no financial outlay)
for not having to work to acquire that knowledge.

Other conceptual approaches offer additional insights into the attributional relationship between value,
price and products. “Knowledge” could be described as a “public good” in economic terms (Stiglitz, 1999). lts
consumption does not exhaust its existence. An on-line master class could be downloaded, in theory, by as
many students as wanted to access it, so it may be considered as a non-rival good. However, this characteristic
could be nuanced in a twofold way. First, the technological constraints, both for suppliers and or consumers,
allow a wider or narrower access to the on-line content or services. Is the digital gap even considered when
talking about “massive” and “open”? Second, the learning collective experience “in real time” although through
digital means is still a rival product. Space and time are contingent and finite, and the reflexive dialogue is not
freely replicable. In this context, the MOOC becomes more a common good, assuming that knowledge is non-
excludable, that a proper public good (Hess and Ostrom, 2007).
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On the other hand, MOOC:s as a learning tool may become an excludable public good through direct pric-
ing, as it happens with other content and service tools on the cloud, or through a lack of recognition and cer-
tification of learning outcomes, which reduces the value of the learning experience. Thus, if MOOCs may
become excludable and competing in the current and future economic context, they may become private goods,
reducing the opportunity of access to higher education for people with less income. Another possible develop-
ment is the introduction of price discrimination in the delivery of higher education. Different experiences of
learning in a HEI may be differently priced. Again, this potentially penalises people from poorer backgrounds,
driving potential HEI students to the cloud campus, where their learning experience is likely to be less
enriched, less rewarding and less effective. In any case, the broader background shows that, like conventional
HEI’s, the on-line learning world is less likely to be populated by disadvantaged and ‘at risk’ groups. According
to EC statistics (2013) people doing on-line courses in the EU are more likely to come from higher income
groups, and they are likely to have had a higher level of formal education, as Figures 1 and 2 show.
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Figure 1: % people doing on-line courses by household income.
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Figure 2: % people doing on-line courses by education level.

Source: European Commission, Digital agenda Scoreboard.
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3. Universities as ‘defences against anxiety’

Peter Scott suggests that at the heart of this paradox is the ‘irreducible uncertainty” of teaching and learning
in tertiary education. Scott argues that university teaching has remained ‘stubbornly traditional” and has resisted
previous attempts to impose radical technical solutions on its organisational and pedagogic practice, preferring
instead to adopt minor technology-based modifications to enrich traditional teaching and learning. This, he sug-
gests, is because the best teaching has to be ‘communal and reflexive’, to allow for ‘permanent dialogue’. If this
is true, then moving the university to the cloud risks rupturing the reflexive umbilical cord between the univer-
sity as an institution and its members. In classical systems psychodynamic theory, organisations act as ‘defences
against anxiety’ (Bion, 1961; Miller,1996). On the surface, organisations appear to function logically and
rationally, developing and applying explicit tasks; systems of operation; rules and mechanisms to resolve con-
flict; strategies to meet challenges and strategies to innovate. Under the surface, organisations also operate in
irrational ways. This ‘underground’ behaviour is often driven by ‘unconscious’ processes, associated with the
loss of boundaries people experience in their transition from child to adulthood. Organisations provide protec-
tion against this loss of boundaries. They provide a definition of selfhood — the ‘me in relation to the not-me’
(Kaplan, 1978). When faced with changes to these organisational defences, members of the organisation often
adopt strategies of resistance, and strive to maintain the status quo in order to avoid the new anxieties that
accompany change. It’s possible to argue that universities exhibit more strongly developed boundary-setting
functions than most organisations— for many complex reasons. One reason is that they anchor knowledge in a
spatially concentrated framework. Another is that this architectural construction then provides a protected
space in which a continuous dialogue of reflexive (Socratic) questioning can be conducted — what Winnicott
(1965) would call a ‘holding environment’. This protected space is particularly important in view of the core
task of universities — to provide a safe and nurturing environment to enable young people to make sense of who
they are and what they could become or, as the interactionists would say, to enable young people to learn to
understand, interpret and apply the meanings and symbols that allow them to function as social animals
(Garfinkel, 2006). Do the migration of the university to the cloud and the widespread adoption of MOOCs
compromise this fundamental task?

4. Evidence from research on student drop out

In order to explore these complex issues below are presented some findings from a current project in which
the authors are involved. Funded under the EU ‘Lifelong Learning Programme’, the ‘STAY-IN’ project is
researching the causes and implications of student ‘drop-out” and in particular the role that on-line services —
especially counselling services — can play in reducing drop-out. Why this is relevant for the debates around the
cloud campus and the role of MOOC:s is because the research focuses on two central themes: first, the extent
to which institutional ‘embededness’ plays a part in contributing to or reducing student drop-out and, secondly,
the extent to which students see the migration of higher education services on-line in positive or negative terms.

The STAY-IN project focuses on reducing student drop out in higher education institutions by exploring
ways of developing innovative guidance and counselling services including ‘e-counselling’. The broader back-
ground to the project reviews the factors that contribute to student drop-out from higher education institutions.
The overall methodology adopted for the background research is based on a ‘Scientific Realist Review’
approach (Pawson, et al, 2005). This combines three methods of data collection and analysis: a set of Key
Informant Interviews; a Literature Review of theory, research and practice on student drop-out, guidance and
counselling, and a Student Survey. The key informant interviews entailed semi-structured interviews with key
experts in the field of student drop out and student counselling. The literature review entailed content analysis
of 27 key texts in the field. The Student Survey involved a total of 546 students studying at different universities
from a wide spectrum of countries, though most were located in Spain, Italy, France and Hungary. The survey
included questions on student profile, higher education history, experiences of student life, issues and problems
experienced and attitudes towards utilising on-line counselling services.

The research results from STAY IN do reinforce the notion that universities potentially play a pivotal role
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in providing a defence against anxieties — particularly in helping new arrivals to manage the turbulence and
uncertainty surrounding their transition from the protected cocoon of the home and the community to a situa-
tion where their identity is challenged. A number of commentators, for example Giddens (1999), have argued
that as the old institutions of industrial society are undermined by globalization, young people must learn to nav-
igate the new ‘risk society’ for themselves. This has created both uncertainty for young people around what
education is for as well as new anxieties for students that need to be addressed as they study. The experts
interviewed suggested that school simply does not prepare young people for these risks nor the new challenges
they create. The data from the STAY IN student survey bear out these arguments. As Figure 3 shows, a sig-
nificant proportion of the students sampled present with problems associated with adjusting to a new psycho-
logical, social and cultural environment.
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Issues Experienced while Studying
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Figure3: Issues reported by students whilst studying. Source: STAY IN Student Survey.

The three biggest problems, in terms of the volume reported by the sample, are problems related to study-
ing (like timetable issues and examination issues) — cited by 17% of the sample — ‘orientation” problems (like
finding information on where to go on first arrival) — cited by 17% of the sample — and financial issues (for
example paying tuition fees and paying for books) — which affected 13% of the sample. Other significant issues
cited were issues around ‘exiting’ study (lack of careers advice, for example); family issues; relationship issues
and social problems (for example feeling isolated).

As Figure 4 shows, the students most likely to seek help for a problem are those with a long-term physical
disability. Although numerically this is a very small group, over 60% of those who reported a physical disability
received help for the problem. Students were more likely to receive help for problems around orientation, men-
tal health issues and studying issues — situations in which around 50% of those who reported problems received
help for these problems. Students with ‘social issues, relationship issues and students experiencing problems
with fellow students were much less likely to receive help for these problems.
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Figure 4: Utilisation of student support services. Source: STAY IN Student Survey.

Against this background, there is in general a big gap between student support needs and support provision.
This is particularly the case with support for ‘social’ issues — for example coping with isolation, and relationship
issues (both with fellow students and outside the campus), support for mental health issues; support for specific
learning needs. Similarly, with regard to financial issues, specific learning needs and living issues (for example
getting accommodation) the level of need appears to significantly outweigh the level of support provided.
There is also a gap between the supply of support and perceptions of the utility and usefulness of the support
provided. Essentially, across all sectors of counselling and guidance, there is room for improvement in the qual-
ity, relevance and effectiveness of support provided - 67% of the survey sample thought services could be
improved. This is particularly the case with support for ‘social issues, relationship issues and problems with
fellow students.

More significantly, the data suggest that the likelihood of problems experienced, the extent to which these
problems are then addressed, and ultimately the likelihood of non-resolved problems leading to disruption in
the student study path — including drop-out from University — are related to three key factors: the closeness of
fit between the student’s cultural background and the university environment they arrive in; the extent to which
the university supports emotional and cultural ‘embedding’, and the level of physical and cultural interaction
the student engages in within the institution. Analysis of variance of the survey data suggested that the level of
problems experienced by students was statistically correlated with the student socio-cultural and socio-eco-
nomic profile. Students not studying at an institution in the same country as their country of origin experienced
three times more problems than ‘indigenous’ students. Students from an ethnic minority background experi-
enced twice as many problems than students from non-ethnic backgrounds. Students from working class back-
grounds were more likely to experience problems than students from higher status backgrounds.

The survey also suggested that the likelihood of problems arising — and the likelihood of ensuing problems
being resolved - are correlated with differences in the culture of the hosting institution. Students who described
their institution as ‘friendly’” and ‘supportive’, with a high level of peer and tutor interaction were less likely to
present with problems and were more likely to report a successful problem resolution after using their univer-
sity’s support services. This suggests that institutions with highly developed ‘embedding’ structures and systems
are likely to be more successful in reducing student drop out. This factor is also linked to the level of physical
and cultural interaction the student engages in within the institution. The survey results showed significant dif-
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ferences in problem reporting, in problem resolution and in disruption to study progression were reported by
students studying off campus, and students studying part-time. This suggests that physical and psychological
remoteness is a factor in disrupting study and in disengaging from learning.

The STAY IN survey results are backed up in the literature and in interviews with experts. Analysis of the
key research literature consistently shows that primary factors influencing premature departure from a higher
education course are the student’s sense of belonging and embeddedness in a community — or, conversely, the
lack of embeddedness; distance to study — (home-sickness; isolation; being off-campus); socio-economic posi-
tion — some studies suggest that students from working class backgrounds are more likely to drop out; strength
of relationships with students and teachers — a number of studies suggest that institutions that adopt peer and
mentoring support programmes have lower rates of drop out. For example, the UK HEFCE Report ‘Leaving
University Early” observes that the key factor in reducing student drop-out is the extent to which institutions
project a clear ‘identity’ and sense of community that students can buy into and in which they feel a sense of
belonging. As a systematic review of what works in student retention carried out by UK by the Higher
Education Funding Council and the Paul Hamlyn Foundation concludes: “The key to boosting student reten-
tion and success lies not in any specific intervention, but stems from a set of key characteristics, underpinning
principles and wider institutional culture, all intended to foster student belonging” (HEFCE, 2012). In relation
to practical support to foster this sense of belonging, what emerges from the evidence is a need for student
guidance and counselling services to understand that the student experience is not simply an educational matter
but a significant ‘life journey’ that needs to be supported. In the words of one of the experts consulted: “The
key need is to help students understand what is relevant for them so that they become adults”. This explains
why, when questioned in the STAY IN survey about their attitudes to on-line services, the majority of students
consulted said that, whilst they considered that the migration of student services on-line could in principle be
supported, they saw on-line services as a supplementary add-on to core services that retained the ‘human’ ele-
ment. So in relation to student counselling, for example, they said what is needed is the provision of one-to-
one counselling from a trained professional, reinforced by peer support, mentoring and buddying and made
more efficient through on-line services like automated appointments management.

5. Conclusions

This paper has briefly looked at some of the issues around the migration of higher education services to
‘the cloud’, selecting MOOC:s as an example of one element of service delivery that is increasingly being touted
as an example of how new forms of distributed services can revolutionise higher education — in particular by
opening up access to more people from diverse backgrounds. The paper presented some counter-arguments
to this view, among them the argument that, far from presenting an opportunity for bringing new knowledge
to the masses, these new forms of tertiary education provision are likely to contribute to the further colonization
of higher education by the market. In this regard, the position where higher education stands now, at its latest
technological cross-roads, is not that far removed from the one it occupied a decade ago. As was observed
then, what can be discerned in debates about the potential of new technologies is a broader debate about the
soul of higher education. In one corner is neo-liberalism, with its fixation with ‘performativity’ - knowledge
being valued for the purpose of optimising of efficient performance of the socio-economic system (Ball, 2000)
— and for the contribution it can make to ‘governmentality’ (Cotoi, 2011). In the other corner is the old adver-
sary of critical enquiry, with its focus on enlightenment and personal transformation. What is central to this
debate is whether these new technologies of teaching and learning are able to preserve the integrity of reflexive
dialogue, the ‘irreducible uncertainty’ that seems to reflect the core value of our higher education institutions,
or whether, under the cloak of ‘learning for the masses’, the cloud campus and the MOOC add to the further
commodification of learning itself.

Cheaply and easily available knowledge is not the same as the rich and embedded learning experience most

HElIs can offer their students. Although MOOC:s and the cloud campus could be used as learning tools to sup-
port learning processes, they are less likely to revolutionise learning itself. Although the cloud could in principle
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engage more learners, these learners are more likely not to complete their learning journey.

Data from the STAY IN project seem to reinforce the notion that worth-while higher education is education
that cultivates ‘embededness’ — centering young people within a holding environment that helps them to under-
stand who they are and what they can become. There is little evidence that this fundamental attribute of learn-
ing has been sufficiently considered by protagonists of the cloud campus, since the migration of learning to the
cloud seems destined to sever the physical, emotional and organisational links that allow a learning institution
to perform its primary task as a holding environment. There is equally little evidence to support the assertion
that the cloud will lead to a new democratisation of learning. Indeed, the evidence suggests that a more plau-
sible solution to elitism in higher education is to make the ‘solid’ HEI's more accessible through tangible actions
like re-instating educational principles over market principles; subsiding fees for those who can’t afford it and
exploring new ways of accrediting prior learning (APEL).

(1)The Guardian August 5 2013
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¢Lo estoy haciendo bien? A4Learning como una herramienta de auto-conciencia
de integracién en los Sistemas de Gestién de Aprendizaje

ABSTRACT

Most current online education scenarios use a Learning Management System (LMS) as the basecamp for the course activities. The
LMS offers some centralized services and also integrates functionality from third party services (cloud services). This integration
enriches the platform and increases the educational opportunities of the scenario. In such a distance scenario, with the students
working in different physical spatial locations, they find difficult to determine if their activity level matches the expectation of the
course. AdLearning performs a daily-updated analysis of learners” activities by establishing the similarity between two given stu-
dents. That is, finds students that are doing similar things in the Learning Management System. Then, the system finds and repre-
sents how similar students have similar achievements in the course. A4Learning can be integrated within the LMS to provide the
students with a visual representation their similarity with others as an awareness mechanism, so that the students can determine
the achievements of similar students in previous courses and estimate their own performance.
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1. Introduction

Awareness provision is one of the difficulties of distance learning scenarios. In face-to-face settings, stu-
dents can easily exchange their thoughts on the course and share information that might be relevant for a better
performance. This way, students are aware of how much effort their peers are spending on the course and
can roughly estimate to what extent they are spending more or less effort than expected. Such community awa-
reness is hardly possible in distance scenarios, with the students working in different physical spatial locations.
However, distance scenarios offer tools (such as activity tracking methods) that allow for the analysis of the
students’ activity and enable the construction of methods to provide the required community awareness.
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In this sense, analytics techniques can be used to inspect the whole of the facts, current and historical, to
make predictions about future or events, usually relating the predictions with the discovery of behaviour pat-

terns. On this way, analytics techniques can be used for the early identification of students at risk and grade
prediction, which is rarely targeted at students and instead is teacher-oriented [1] at schools and universities.
For example, grade estimation is usually addressed by the ‘academic analytics’ research field [2] with examples
in the literature such as [3], that discusses the relationship between LMSs’ usage patterns and students’ moti-
vation; and [4], that analyses the correlation involvement on a course and obtained grade.

A different approach is, instead of making predictions, the use of analytics to provide awareness systems to
the students, so they can access to information that enables self-assessment of learning efforts or helps them
taking decisions for their learning. For example, the work presented at [5] supports resource-abundance for
self-regulated learners. Another example presents visualization methods to analyse trending data in the learning
context [6]. As presented at [7], the provision of awareness causes an impact on student’s habits. In those
cases, the information obtained from a course is pre-processed and visually presented to the students in order
to allow them to self-assess their knowledge and/or performance.

The rising interest on Learning Analytics has provided new tools and methods for the awareness provision.
Thanks to the tracking capability of Learning Management Systems (LMS), distance online learning is a well-
suited area of application for Learning Analytics. For instance, use cases of how user activity tracking challen-
ges are met with data mining techniques in the context of the LMS are provided at [8] and [9]. In the Learning
Analytics field, leveraging human judgment is key, while automated discovery is a tool to accomplish this goal
[10]. Visualization techniques are therefore a common approach to show the information to the end user,
which is typically referred to as “visual analytics” [11]. The idea behind visual analytics is to let a computer
program filter and pre-process the data, visually arrange it and then let the user perform an interpretation. For
instance, the work presented by [12] and [13] support teachers in keeping track of students’ participation with
graphical representations of their activity, while [14] use visual analytics to obtain visual recommendations.

This paper presents A4Learning (Alumni Alike Activity Awareness), an awareness tool that serves as score
estimation method for students and is based on a visual analytics approach and on the similarity between beha-
vioural patterns. Students are presented with a visual representation of the achievements of students from pre-
vious courses, and a measurement of how similar they are. The students can therefore view what similar stu-
dents did, observe their achievements and therefore self-assess their own progress. A4Learning uses the con-
cept of the “nudge” proposed at [15] with the goal of increasing students' self-awareness and helping them to
self-asses their progress. The web tool nature of A4Learning allows its integration into different Learning
Management Systems (LMS) or other learning systems, thus empowering the cloud as learning environment.

The rest of this paper is organized as follows: next section explains the background ideas of A4Learning
and explains the system with a case of use; then, Section Il explains the different visual approaches designed
for the tool. After that, the architecture of the tool and its relation with the cloud is depicted and, finally, the
conclusions are presented.
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2. System description

In order to guide students at the beginning of the course, some teachers present them with statistics from
previous courses. | he presented information usually relates students” achievements with their attitude towards
the course. For example, a teacher might say “the ratio of successful students is higher between those students
who attended the lectures than those who did not attend”. This way, the students are encouraged to adopt
the attitude of successful students. A4Learning is backgrounded in the idea of similarity between students, and
explores the relationship between behaviour and achievement, with the goal of offering feedback to the stu-
dents. Thus, A4Learning offers the students the opportunity to find the learning results of peers that behaved
like them. This is achieved by tracking the students’ daily activity, mainly taking place at the LMS. The collected
information, stored in the shape of activity logs, is used to calculate how similar are the activity logs from dif-
ferent students. So, if two students produce similar activity logs, we say they are students who behave similar.

Having that similarity is calculated in relation to students from previous courses (whose learning results are
already known) instead of current peers, it is possible to establish a relationship among students who behaved
similar and their learning results. This relationship is then visually presented to the students, and they will be
able to see and evaluate this relationship by themselves and therefore foresee their own learning results and
check if they match their initial expectations in the course.

As the main goal of A4Learning is to encourage students’ reflective attitude by increasing their course awa-
reness, the information offered by A4Learning is intentionally inconclusive. This way, the students are able
(and responsible) to contextualize the received information into their personal circumstances and then evaluate
whether or not they are reaching their expectations in the course.

2.1. Example of use

A personalized visualization is generated for every student. To explain how A4Learning offers the aware-
ness information, we present the following example: a student, Alice, is enrolled in a programming course,
which lasts three months and that it is now on the third week. During the previous course edition (with similar
duration, and the same learning activities and available tools), a monitoring system captured the students” acti-
vity and now Alice can compare her own performance with the historic records of other students. In this sce-
nario, A4Learning works as follows:

During the first three weeks of the course, Alice daily uses the LMS tools like forum, submission systems,
videos, readings, interactive learning resources, etc., and her activity is being monitored. A4Learning then com-
pares Alice’s activity pattern with students from the previous course. The result is a similarity coefficient that,
for each historic student, says how similar Alice and that student are. With this, all the historic records of stu-
dents are represented by small circles in a scatter plot, where the horizontal and vertical coordinates represent
their final grade and the colour of the circle is selected according to the student’s similarity with Alice: the more
similar to Alice, the darker the colour.

The resulting visualization (see Figure 1) allows Alice to observe the final grade obtained by behaviour-
alike historic students. As it can be seen in the figure, students who show similar behaviour to Alice’s are clus-
tered and located in a certain place of the scatter plot, so that Alice can estimate which her own location in
that graphic would be and, therefore, she is able to foresee her own performance in the course. As Alice’s acti-
vity is evaluated daily, her estimation may evolve as the course follows up.

© ISSN: 22551514

<
=)
3
—
)
%
)
<
S
E
>
v
5
£
4
O




=
=
S
Q
=
8
<
i
>
g
2
g
o

Figure 1: Scatter plot representation of students similarity.

Therefore, A4Learning is not estimating Alice’s grade, but it is showing the grade of similar historic stu-
dents. Alice knows her personal context and circumstances, so she is able to put the visualization in the proper
context and reflect if she is covering her learning expectations in the course.

3. A4Learning visual representation

As the analytics done by A4Learning are visually presented to the students so they are expected to make
their own interpretation of the data, the used visualization method has a major relevance for the success of the
tool in real courses. Therefore, the design of the visual approach follows an iterative procedure that allows for
the refinement of the idea. In particular, we elaborated a first prototype of the visual representation and pre-
sented it to multidisciplinary stakeholders. Then, we individually interviewed them and used their feedback for
the refinement of the design.

3.1. First visualization

The first visual approach attempts to maximize the amount of information posed to the student. To this
extent, A4Learning uses scatter plots where each point represents a different student. Such a two-dimensional
approach allows for the easy visual recognition of clusters, without overloading the user with exhaustive infor-
mation. The scheme assumes that students participate in two types of assessed activities: laboratory (practical)
sessions, and mid-term and final examinations. Such an assumption allows the identification of the horizontal
and vertical axes with these two activity-types, making it easy to calculate a given student’s score. Therefore,
a student’s position in the graphic is given as follows:

*  The horizontal axis represents the student's score during practical activities (e.g., lab or exercises).
*  The vertical axis represents the student's score for theoretical activities (e.g., mid-term or final
exams).

Similarity is represented with different colour intensities. Following the previous example, Alice will receive
a graphic where students with similar activity are represented in dark green. In order to help with the inter-
pretation of the scatter plot a threshold line is drawn, being the pass-fail threshold. That is, students who pas-
sed the course (i.e. who scored over 5) are at the right side of the line.
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3.1.1. Evaluation with experts and new proposal
With the goal of collecting feedback and improving the A4Learning look and feel, we evaluated the tool
with a team of experts covering different knowledge fields, namely:

*  Two fresh engineers, who currently work as software developers and who finished their degree not
long ago.

*  Two experienced software engineers who currently work in management.

*  One researcher with expertise in sociology and its link to teaching and learning

*  Two researchers in the field of Technology Enhanced Learning

The most representative finding was that the visualization is hard to understand. That is, too much infor-
mation is presented in the scatter plot and a training session is required to understand the visualization. The
expected result is that the students will ignore the visualization. A new visual approach should be easier to
understand at the cost of reducing the amount of presented information, so the student is not overloaded with
the represented information. As a reaction to this analysis, we propose the following second version of the tool
based on different visual representations, with different levels of complexity.

A prototype has been therefore designed as follows: the student will receive a simpler version of the visua-
lization, but she will still be able to access the scatter plot and explore detailed information.

The first visualization presented student will be based on the average measurement of similarities. That is,
the historic students are classified according to their final score in the course (e.g. a group of students with less
than 3 points, another group with students with more than 3 but less than 5 points, etc.) and then the system
calculates the average similarity in each of these groups. The tool then draws these groups as areas in a 0-to-
10 score line and select the colour of each area according to the average similarity (again, the more similarity,
the darker the colour). This simplified visual approach prevents the students from being overloaded with infor-
mation, at the same time that keeps offering awareness to the students. The resulting prototype is shown at
Figure 2.

Figure 2: Average-based representation of students' similarity.

With this simpler visual approach, the student is still able to self-assess her performance in the course.
However, as the available information has been reduced, the student might not be able to contextualize the
received information in her personal context. Therefore, the student might make a wrong interpretation of the
graphic and think that she is doing better (or worse) than she is actually doing. To avoid this, the scatterplot is
still available, so the student can explore historic students in more detail.

Additionally, a new version of the scatter plot will be produced with enhanced information about similarity.

© ISSN: 22551514

<
=)
3
—
)
%
)
<
S
E
>
v
5
£
4
O




In particular, the students will be able to find an answer to the following question: “what makes this student
similar to me?”. Therefore, they will be able to interactively find details (on demand) of the historic students’
activity, so they will better understand what similarity means in their particular situation.

Finally, the integration with the LMS will be reduced to a lighter version of the visualization, being just an
item of information that is offered to the student on the home page of the LMS and nudges the students” interest
on getting the awareness. To accomplish this goal, a gauge version of the average-similarity visualization will
be offered to the student (see Figure 3), offering the score estimation and with a see-more link. If the gauge
caught the student’s interest, then he will click on it and will access the A4Learning tool, where he will be able
to select the simplified or the scatter versions of the visualization.
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Figure 3: Gauge-based score estimation for its integration at the LMS.

4. Architecture of A4Learning and link to the LMS

The web based implementation of A4Learning allows its integration in heterogeneous learning environ-
ments, supporting cloud environments as well as other working contexts. In other words, the system is not part
of any existing LMS or any other learning environment but instead it can be integrated in web based learning
environments via widgets that offer a simplified version of the visualization and nudge the student to access
A4Learning to view the complete information.

Furthermore, data collection is out of the scope of A4Learning, so it needs to be feed with activity logs
representing the events generated by the students. This allows the analysis of web based scenarios as well as
other learning environments whose activity can be tracked. For example, it could be feed by data collected from
face-to-face scenarios that uses virtual appliances to monitor students” activity [6] or can support blended lear-
ning scenarios involving different spatial locations tracked with the help of NFC technology [16]. As different
systems produce different data outputs, A4Learning uses MongoDB to store the information. Thus, the non-
relational approach allows for an easy method to transform collected data from its original source into the for-
mat used by A4Learning.

The above leads to an architecture, depicted in Figure 4, that comprises the following modules:

*  Data storage module. A no-SQL approach like MongoDB is used in order to store the students’ acti-
vity logs. There subsystems are in this module:

o As these logs can be collected in various formats, a conversion module is required to trans-
late the format and store the data in MongoDB. The conversion is case-specific (i.e. different learning tools will
provide logs in different formats), so the transformation tool is extendable via plugins.

o Once the data has been properly transformed, it is stored in MongoDB and merged with
the information already in the storage. As A4Learning can collect logs from different tools, the raw data storage
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merges the input from these different sources.

o The module also stores a cached version of the analysis results. This means that the simi-
larities are not calculated at the moment they are required. Instead, they are updated with a configurable fre-
quency and stored back in the MongoDB database.

. Analysis module. This module reads the raw activity logs and calculates the similarity among stu-
dents. Such processing is periodically triggered, so the visualization will be created with fresh information. The
refresh frequency is initially set to “once a day”, but can be configured to fit the needs of different scenarios.

*  Visualization module. This module uses the cached data and creates the different visual representa-
tions of the similarity information, as described in the previous section. The produced visualizations can be
used to feed the user interface, or can be integrated in an external tool (i.e. the LMS) via widget.
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Figure 4: A4Learning modules, and connection to the LMS.

5. Conclusions and Future work

This article presents A4Learning, a tool that explores the idea of similarity between students and its rela-
tionship with the course achievements. Thus, a student can find similar students from previous courses and see
the achievements of these students. This information is visually presented to the students, so they may find a
rough estimation of their own achievements.

A4Learning has been implemented as a prototype that has served to evaluate its accuracy as estimation
method and also to evaluate its usability by a group of experts. Within this first validation of the prototype, seve-
ral possible improvements were identified, resulting in a simplified visualization that considers average values
instead of showing all the information. The initially proposed scatter plot is maintained as “advanced view”
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and has been enhanced to provide more details on demand.

The web nature of A4Learning makes possible to integrate it in different learning platforms as a cloud ser-
vice. To this extent, the learning platform is responsible to track the students activity, which is be offered to
Ad4Learning in the shape of activity logs. A4Learning analyses the information, calculates similarities, and repre-
sents them in relation to learners’ achievements. Such visual representation is offered as a widget for its light-
weight integration in the learning platform.

Next research efforts will focus on the validation of A4Learning in a real distance learning scenario. The
first validation step will focus on usability, in order to increase the perceived usefulness and to increase the per-
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ceived self-efficacy of the students. This first validation step will result in the implementation of several adjust-
ments both in functionality and interface. Then, a pilot program will validate the actual utility of A4Learning
in the learning context.
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ABSTRACT

This paper will explore two examples from the design, structure and implementation of the ‘E-learning and Digital Cultures’
Massive Open Online Course (MOOC) from the University of Edinburgh in partnership with Coursera. This five week long cour-
se (known as the EDCMOOC) was delivered twice in 2013, and is considered an atypical MOOC in its utilisation of both the
Coursera platform and a range of social media and open access materials. The combination of distributed and aggregated struc-
ture will be highlighted, examining the arrangement of course material on the Coursera platform and student responses in social
media. This paper will suggest that a dominant instrumentalist view of technology limits considerations of these systems to merely
enabling or inhibiting educational aims. The subsequent discussion will suggest that sociomaterial theory offers a valuable frame-
work for considering how educational spaces are produced through relational practices between humans and non-humans. An
analysis of You Tube and a bespoke blog aggregator will show how the algorithmic properties of these systems perform functions
that cannot be reduced to the intentionality of either the teachers using these systems, or the authors who create the software,
thus constituting a complex sociomaterial educational enactment.
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1. Introduction

The Massive Open Online Course (MOOC) has emerged as one of the most prominent themes in recent
discussions of education and technology. Media accounts have stressed the disruptive potential of MOOC ini-
tiatives, often foregrounding the large enrolment numbers acquired in early offerings (see Adams 2012, Lewin
2012, Marginson 2012, Pappano 2012, Pérez-Pefia 2012), while more formal reports have emphasised the
threat to existing business models and pedagogical practices in higher education (BIS 2013, Inside Higher Ed.
2013, Universities UK 2013). Motivated by reports of low retention rates (Parr 2013, Kolowich 2013, Rivard
2013, Jordan no date), emerging research has focussed on the identification of MOOC learners and the cat-
egorisation of student behaviour (Christensen et al. 2013, Breslow et al. 2013, Milligan et al. 2013, Perna et
al. 2013, Ho et al. 2014).
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Less attention has been given to the specific technologies involved in MOOCs, and the ways they might
shape the kind of education that takes place. The prominence of the three major MOOC organisations,
Coursera, edX and Udacity, and their partnerships and affiliations with elite universities, positions the MOOC
as an important site for considering the influence of networked and digital technologies on higher education.
Understanding the particular arrangements of resources, services and activities in the MOOC is thus a crucial
part of the discussion around centralised, distributed and aggregated models of educational provision in an
increasingly digitised sector. The rapid rise of the MOOC demonstrates that education is not exempt from the
wider infiltration of code into all aspects of social life (Dodge et al. 2006, Manovich 2013). This paper there-
fore seeks to explore the implications of the algorithmic processes that are entering mainstream education
through MOOC arrangements.

This paper will analyse specific technologies from ‘E-learning and Digital Cultures” (known as the EDC-
MOOC); a MOOC from the University of Edinburgh in Partnership with Coursera, with the aim of unravelling
some of the relationships between the different spaces of the course. While debates around the use of e-learn-
ing technologies are often infused with assumptions about their neutrality or bias in the learning process
(Kanuka 2008), this examination will draw upon sociomaterial theory (Fenwick et al. 2011) to challenge pre-
vailing determinist positions and consider the entanglements of technology and educational purpose in the
MOOC. Rather than assuming the necessary or innate value of centralised or distributed arrangements, this
perspective will suggest the need for more nuanced analyses that acknowledge the relational processes through
which educational spaces are produced. During the first instance of the course, the EDCMOOC was suggest-
ed to be a hybrid of the ‘MOOC’ and 'xMOOQC’ varieties (Rodriguez 2013) that tried ‘very hard to subvert
its own conditions of production’ (Stewart 2013a). It therefore serves as a useful example to consider the dif-
ferent kinds of technologies employed in MOQOC:s, as well as the spatial arrangements they are often consid-
ered to entail. Rather than looking at the EDCMOOQOC as comprising of inherently centralised or distributed
space, this paper will suggest that such arrangements are produced from relations between human and non-
human activity.

2. E-learning and Digital Cultures

The EDCMOOC was a five week course on the themes of digital technology, education and popular cul-
ture offered in January and November 2013 using the Coursera MOOC platform. The course was divided
into two sections: notions of utopia and dystopia in relation to technology; and ideas about being human asso-
ciated with technological change. The first instance of the course attracted 42,844 enrolees, of which 21,862
were registered as active (MOOCs@Edinburgh Group 2013). The EDCMOOC was designed to foreground
student discussion. Rather than producing the kind of video lectures that are standard in the xMOOC’ model
(Rodriguez 2013), the course used a range of public domain videos, short films and animations, combined with
a selection of openly accessible papers and articles. This curated material was made available within the pages
of the Coursera course, and intended to prompt written responses from students in the form of discussion posts
or blogs. Google Hangout live videos were also broadcast by the teaching team at specific times during the
course, for the purposes of summing up themes and activities, as well as allowing participants to pose questions
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and comments. EDCMOOC students were invited to submit a final assignment in the form of a ‘digital artefact’
that represented any aspect of the course. It was suggested that this work took the form of a web page, image,
or video resource, and was required to be made publically available on the web for the purposes of peer assess-
ment, as well as to make the work accessible to others. The EDCMOOC made use of the peer assessment
functions on the Coursera platform to allow students to share the link to their work, and have it allocated ran-
domly to at least three peer markers.

The EDCMOOQC invited and encouraged participants to respond to the teacher-curated materials through
dialogue and discussion, both within and outside of the Coursera platform. The Coursera discussion forum in
the first EDCMOOC hosted 1,430 separate threads, which contained 8,718 posts and 5,146 comments
(author removed for peer review 2014). The number of individual forum posters stands at 2,615, while 1,444
commented on existing posts (author removed for peer review 2014). Participants were also encouraged to
use social media channels discuss the course materials, and while the teaching team suggested services such as
Facebook and Google Plus in introductory communications with enrolees, these spaces were created and main-
tained exclusively by course participants. A Facebook group created during the first instance of the EDC-
MOOC attracted 4,820 participants (author removed for peer review 2014), and became active space for dia-
logue and resource-sharing outside of the Coursera platform. A similar Google plus group considered of 1,945
members (author removed for peer review 2014). Following the specifying of a course hashtag (#edcmooc),
Twitter became a prominent space for EDCMOOC activity. In a period extending beyond the start and end
date of the EDCMOOQC in order to encompass the anticipation and aftermath, a Twitter analysis revealed
18,745 unique tweets (author removed for peer review 2014). These statistics reveal a considerable interest
in engaging with distributed and public social media spaces outside of the Coursera platform, and significant
movement between different spaces.

This course design involved the use of a range of functions and services, both within the Coursera platform
and outside in the public web. The ensuing analysis of a selection of these technologies will make the case
that, rather than simplistic binaries between open and closed, or centralised and distributed educational
arrangements, activities in the EDCMOQC performed complex amalgamations of space, constituted by both
social and material factors. However, before this can be done, an overview of the dominant perspectives of
technology needs to be outlined in order to explain the specific theoretical position which underpins this analy-
sis.

3. Perspectives on Technology

Decisions about the use of e-learning technologies are ‘embedded in our philosophical views about both
education and technology; underlying these views is our interpretation of the world and our actions within it’
(Kanuka 2008, p92). It is therefore crucial to clarify the dominant views of technology in education in order
to identify where limitations and possibilities may lie. The prevailing educational view of technology in edu-
cation is that it has inherent properties, and predefined universal functions which are separated from social
conditions and contexts (Sorensen 2009). This intrinsic separation between technology and individual human
beings, or society in general, is a notion that has been widely critiqued in other disciplines, such as the philos-
ophy or sociology of technology (Hamilton and Friesen 2013). Hamilton and Friesen suggest that educational
research is dominated by instrumentalist or essentialist perspectives, the former viewing technology as the
transparent means to accomplishing educational aims, and the latter assuming innate and absolute properties
(2013). These determinist perspectives maintain a separation between human beings and technology that posit
either as the driving force that regulates and controls the other. Drawing from Dahlberg (2004), Kanuka sug-
gests that educationalists tend to adopt one of three positions: ‘uses determinism’ involving the view that tech-
nology is a transparent tool for the realisation of educational aims (aligning with instrumentalism); ‘technological
determinism’ concerning the effects of technology on individuals and society (aligning with essentialism); and
‘social determinism” which perceives societal contexts to drive changes and uses of technology (2008). While
‘social determinism’ appears to acknowledge broader contingencies (Kanuka 2008), the division between tech-
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nology and human beings remains, the former rendered subservient to ‘social systems and cultural contexts’

(Kanuka 2008, p95).

The most prominent approaches to the MOOC have tended to assume just such determinist positions,
aligned closely with the idea that technology either provides increased opportunities for dialogue and connec-
tion between individuals, or the means to gain admittance to the esteemed educational content of a prestigious
institution (Stewart 2013b). It is this dualist arrangement which underpins the designations xMOOC’ and
‘cMOOC, frequently used to describe what are often considered to be two fundamentally different MOOC
models (Rodriguez 2013). The former is suggested to be underpinned by behaviourist pedagogy, while the lat-
ter is informed by the proposed theory of connectivism (Rodriguez 2013). [ suggest that both behaviourism
and connectivism have tended to adopt determinist views: either perceiving technology to influence preferred
conduct and supress undesired behaviour (Kanuka 2008), or to be the invisible means to achieving educational
aims (Hamilton and Friesen 2013), in this case the formation of connections with other participants in the form
of a Personal Learning Network (Siemens 2010, Kop et al. 2011).
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However, a clear position on the role of technology in the MOOC is difficult to find, and the discourse
often adopts both instrumentalist and essentialist perspectives. The rhetoric of disruption and innovation
accompanying the promotion and advocacy of Coursera, edX and Udacity appears to adhere to the typical
behaviourist view of the role of technology; as determining ‘effective and efficient learning’ that is ‘more reli-
able, accurate, faster, and cost-effective than humans’ (Kanuka 2008, p100). It is the video streaming and auto-
mated assessment technologies of the MOOC platform that are claimed to drive educational change, and break
down barriers to access. As the recent Department for Business Innovations and Skills report in the UK sug-
gests, MOOC:s herald an unstoppable “Napster moment” which will break the old business model of Higher
Education” (BIS 2013, p13), implying essential qualities of disruption. Positive media reports have also been
suggested to ‘hail MOOC:s as the hi-tech engine of a transformative revolution that will remake education as a
highly engaging, open and low cost activity’ (BIS 2013, p64). Alongside such sentiments are frequent claims
of emancipation, with Coursera claiming that its services will ‘empower people with education that will
improve their lives, the lives of their families, and the communities they live in" (Coursera 2014b), appearing
to frame technology in instrumental terms. Multiple deterministic approaches are also detectable in the con-
nectivist approach to MOOCs. For example, while Anderson and Dron suggest that connectivist ‘learning is
the process of building networks of information, contacts, and resources that are applied to real problems’, they
also claim that ‘technology has played a major role in determining the potential pedagogies that may be
employed’ (2011, p87). Technology appears to be both a transparent tool for the creation of learning net-
works, but also a disruptive force that changes educational activity. For Hamilton and Friesen, such claims
‘leave us with a paradox — technology is at once an all-powerful determinant and utterly insignificant in the face

of human will" (Hamilton and Friesen 2013, p10).

Rather than defaulting to one of the three determinist positions, Dahlberg calls for a non-reductionist
methodology which ‘recognizes that each so-called determining factor is itself embedded within and constituted
by a system of inter-linked constitutive processes’ (2004). It is this suggestion of irreducibility that is taken up
by sociomaterial theory.

4. Sociomaterial Theory

| suggest that the fundamental difference hailed by sociomaterial theory is a shift away from the identifica-
tion of determining factors and towards a consideration of what is produced through co-constitutive relations
(Fenwick et al. 2011). Rather than beginning with the foundational categories of ‘technology’, “society’ or the
‘user’, the most radical sociomaterial approach contends that ‘[a]ll things — human and non-human, hybrids and
parts, knowledge and systems — emerge as effects of connections and activity’ (Fenwick et al. 2011, p3 empha-
sis original). In other words, a clear determinist position is impossible because any object, concept, person or
thing is necessarily determined by other relations. More generally, the sociomaterial signals a range of
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approaches that foreground the relationships and entanglements between what is considered social and
human, and what is thought to be material and non-human.

This paper considers the algorithms, software and infrastructure of the web to act in ways that cannot be
reduced to the purpose defined by their human authors or creators, and thus to involve non-human, material
characteristics. Rather than simply reflecting human intentions, Scott & Orlikowski claim that code is consid-
ered active, generative and performative in shaping online space (2013). This reflects the growing discipline
of ‘software studies’ (Dodge et al. 2006, Manovich 2013), in which protocols and algorithms are considered
to have ‘the capacity to govern and manage users’ (Bucher 2012, p2). Such ideas ‘destabilize the widespread
account of technology as stable singular tools separate from and under the control of human beings’ (Sorensen
2009, p32). However, in suggesting that technology has agency is not to adopt a technological determinist
position. A sociomaterial perspective views agency as distributed rather than situated exclusively within human
beings. As Latour suggests, ‘action should rather be felt as a node, a knot, and a conglomerate of many sur-
prising sets of agencies that have to be slowly disentangled’ (2005, p44). Importantly, this is to recognise that
human actions and desires ‘emerge through the myriad translations that are negotiated amongst all the networks
— movements, talk, materials, emotions and discourses’ (Fenwick et al. 2011, p104). The sociomaterial posi-
tion thus ‘refutes anthropomorphic centrality of human beings and human knowledge in defining the world and
its relations’ (Fenwick et al. 2011, p14-15).

Significant here are spatial theories that lie within the broader sociomaterial arena (Fenwick et al. 2011).
Arguing that space is produced through relational practices rather than serving as a background for educational
activity (Fenwick et al. 2011), sociomaterial theory provides a useful way of thinking beyond the dominant
dualisms of ‘closed” and ‘open’, ‘centralised” and ‘distributed’, prevalent in discussions of digital educational
provision. Established education, it has been claimed, is typified by ‘spaces of enclosure’ (Lankshear et al.
1996, p154). Lankshear et al. suggest that ‘[t]he book, the classroom and the curriculum can be viewed as
intermeshed fixed enclosures which operate in concert to separate educational engagement from wider
spheres of social practice’ (Lankshear et al. 1996, p154). Itis through such closed spaces, and under the direc-
tion of the authoritative teacher that students must interpret an external world. For Lankshear et al., these
enclosed spaces are part of an educational tradition that privileges singular definitive knowledge (1996). In
contrast, digital networks are suggested to open new possibilities for educational practices that challenge the
stability of authoritative texts, and to provide the conditions to negotiate rather than discover knowledge
(Lankshear et al. 1996). It is such sentiments which have fuelled utopic views of digital networks as spaces of
anti-institutional empowerment. As an early report on MOOC:s claims, ‘[w]hile digital technologies have expo-
nentially increased the rate at which knowledge is created and distributed, they have simultaneously reduced
the barriers to creating and consuming it’ (McAuley et al. 2010, p5).

The following analysis is suggested to signal caution in assuming that open or distributed spaces are inher-
ently more pedagogically valuable, emancipatory, or democratic, than established institutional spaces of enclo-
sure. Following Ryberg et al.’s call for more nuanced considerations of ‘web 2.0' technologies in the face of
technological determinist hyperbole (2012), I draw upon sociomaterial theory to challenge the simple distinc-
tions between bounded and unrestricted space. Exploring two examples from the EDCMOOC, | will attempt
to show that the course did not take place within centralised or distributed space, but rather it was a spatial
practice itself. Centralisation and distribution were the effects of particular sets of relations. In this way | sug-
gest that 'there is no inside and outside, but rather a relation set of practices and mobilities' (Fenwick et al.
2011, p152). The spaces of the EDCMOOQC can thus be perceived as being produced through practices of
boundary making, (im)mobilities and moorings (Edwards et al. 2011), rather than rigid distinctions between
closed and open, or centralised and distributed educational space.

5. Analysis

While the Coursera domain name is registered in Ashburn, Virginia in the United States (W3snoop, 2014),
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the platform is powered by the Amazon Web Services cloud infrastructure (Saeta 2014). The power and scal-
ability of this cloud-based service is described as essential for the global provision of the organisation, and the
rapid rise in users experienced during the first year of launch (Saeta 2014). The recent expansion of partner-
ships, claimed to be 108 at the time of writing (Coursera 2014a), therefore constitutes a considerable adoption
of cloud services by a significant number of elite institutions world-wide. However, despite utilising cloud serv-
ices, the Coursera platform conforms to a model that resembles existing educational practices (Rodriguez
2013), and the bounded and tightly managed Learning Management System (LMS) or Virtual learning
Environments (VLEs), traditionally hosted by the educational institution. The platform is structured around
three principal functions: the delivery of video lectures; automated assessment, either in the form of comput-
er-graded multiple choice quizzes or algorithms which allocate assessors for peer-reviewed student work; and
the facilitating of dialogue between participants in a threaded discussion forum. These spaces are deigned to
contain the activities of engaging with course content, being assessed for the purposes of measuring course
completion, and communicating and socialising with peers. In this way, the Coursera platform might be con-
sidered to emulate established classroom space, an arrangement in which pedagogy is considered to drive the
deployment of technology (Cousin 2005).
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However, looking beyond the categorisations of cloud computing or learning platform, the following analy-
sis will attempt to show how the space of the EDCMOOC is produced in practice. The resource pages of
the course offer a noteworthy example of the complexities engendered by combining platform and social media
services. Instead of producing video lectures, the EDCMOQOC embedded a range of public domain You Tube
videos within the Coursera site (see fig | for week one), and combined with open access journal papers and
articles, these constituted the primary resources for the MOOC. Utilising material that already ‘existed’ else-
where on the open web meant that the Coursera platform pages became a conduit for the movement of par-
ticipants to and from wider social media.

Figure 1: Section of the EDCMOOC week | resources page showing embedded YouTube videos.

Thus the Coursera platform might be considered to be ‘just the visible surface of a large realm of software,
a complex amalgam of data structures, algorithms, packages, [and] protocols” (Dodge et al. 2006). The notion
of a platform or course management system containing resources appears to be an inadequate description of
the EDCMOOC arrangement. Two facets are important here. Firstly, that student engagement with these
resources might be better understood in terms of movement between spaces, rather than the immobile absorp-
tion of content. Secondly, that this activity is a process of co-creation through which the course space is pro-
duced by EDCMOOC participants and the algorithms which operate beneath the surface of services such as
You Tube. While the Coursera forum for week one discussions contained 56 threads and a total of 1,192
posts, the links to You Tube prompted by the embedded videos encouraged many students to shift their com-
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ments elsewhere. As depicted in figure 2, the public domain videos utilised by the EDCMOQOC began to be
populated with comments specific to the course.

The course hashtag is clearly visible in many of the comments, filtered within You Tube to show ‘top com-
ments ’ (see fig 2). This demonstrates how EDCMOQC participants were moving between the Coursera plat-
form and social media. For these students, engagement with the EDCMOOC was shifting and fluid; experi-
encing resources in different settings and participating in discussion across and between different channels.
Research which attempts to make sense of such experiences and arrangements might therefore focus on ‘flow
and connectivity rather than location and boundary as the organising principle’ (Hine 2000, p64). What I sug-
gest to be significant in this example is not the centralised platform or the use of public social media, but the
practices of moving between them. What this calls for is a shift away from thinking about these technologies
as innately location specific or inherently distributed, and towards the idea that their spatial qualities are pro-
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Figure 2: Section from the comments in YouTube underneath the video ‘Bendito Machine III', used as a resource in the

EDCMOOC.
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The idea that course space is shaped through the routines of engagement can be perceived in the structure
of the You Tube page itself. Firstly, the comments section (see fig 2) is determined by a complex algorithm
designed to be relevant to the individual logged in to You Tube (You Tube 2013). The algorithm determines
‘relevance’ according to ‘the video's creator, popular personalities, engaged discussions about the video, and
people in your Google+ Circles’ (You Tube 2013). While providing sparse technical detail about how this
algorithm actually operates, such descriptions point to complex functions that draw upon the Google plus plat-
form, as well as a range of other You Tube users. This means that the arrangement of comments, and thus
the spatial qualities of the You Tube page, are not static, but rather come together through multiple and con-
tingent relations between the human users of Google Plus and You Tube, as well as the non-human algorithms
which operate beneath the surface of the user interface. Dependent on so many variables, the precise struc-
ture of the comments will appear differently for each logged in user, and cannot thus be attributed exclusively
to the intentions of the authors of the algorithm. Moreover, the “social” and ‘material’ dimensions are not inde-
pendent here; rather social networks and algorithms co-constitute one another. In the context of the EDC-
MOOC, the comments section is a crucial part of the You Tube page, facilitating the kind of discussion pro-
moted as the central activity of the course. However, as described here, the discussion space is not simply a
display of dialogue between human participants, but also a shifting arrangement in which non-human algo-
rithms play a significant part.

The entanglement of human user and non-human algorithm also manifests in the ‘recommended videos’
section of the You Tube page. This list of associated videos appears to the right of the video currently being
viewed (see fig 3), and is determined using a broad range of data, including video meta-data, the previous activ-
ity of the logged-in user, as well as the previous behaviours of other You Tube users who also viewed the cur-

rent video (Davidson et al. 2010).

Banain Mashisa B - Naw im =D

Figure 3: Section from the ‘Bendito Machine III’ You Tube page showing recommended videos.

In this way, multiple contingencies structure the You Tube page differently depending on persistently shift-
ing combinations of data and human behaviour. The overall You Tube page is thus not fixed, but produced
through relations between the operation of algorithms and the activity of users. The significance of this can
be seen in the ‘recommended videos’ section shown in figure 3. The recommended video at the bottom of
the list shown is ‘Inbox’, a short public domain film that was also used as one of the resources for the EDC-
MOOC. ltis not believed that these videos were associated in any way before being included as resources in

© ISSN: 2255-1514



the EDCMOOC, and therefore | suggest that the inclusion of ‘Inbox’ in the recommended videos of ‘Bendito
Machine [II" demonstrates how the viewing behaviours of course participants have influenced the structure of
the You Tube page. This is a salient example of the complex spatial arrangements offered by social media;
structures which challenge one dimensional and reductionist views of technology (Chandler 2002), and fore-
ground relational and sociomaterial understandings of educational space. The use of You Tube in the EDC-
MOOC demonstrates a notion of space, ‘not as a static container into which teachers and students are poured,
or a backcloth against which they act, but as a dynamic multiplicity that is constantly being produced by simul-
taneous practices-so-far’ (Fenwick et al. 2011). The implications for education are that the use of social media
de-centres human intention, and the spaces utilised for educational activity cannot be entirely controlled by
teachers, students, or the authors of the software.

One of the foremost spaces of the EDCMOOC was the ‘EDCMOOC News’ blog aggregator (see fig 4).
This bespoke system developed by the teaching team utilised a range of freely available web services to collate,
combine and display posts from the personal and distributed blog sites of individual participants. Blogging was
considered to be one of the primary activities in the EDCMOOC, and rather than being secondary to the
teacher-curated material, participant responses were promoted as a central resource (author removed for peer
review 2014). In this way, the EDCMOQOC News constitutes an important space for the discussion of cen-
tralisation, distribution and aggregation.

O MODE News
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Figure 4: The EDCMOOQOC News WordPress site, showing two posts aggregated from distributed EDCMOQC participant blogs.
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Encouraging students to blog in public spaces was deemed important as way of distributing course content
and opening the possibilities for connections with people outside of the course. This kind of distribution
reflects the pedagogy of networked learning in which knowledge construction is suggested to be 'located in the
connections and interactions between learners, teachers and resources, and seen as emerging from critical dia-
logues and enquiries' (Ryberg et al. 2012, p45). Additionally, personal blogs were thought to be important as
spaces which students might feel some ownership of the writing process, outside of the confines of the
Coursera platform. However the advantages of these public contributions were countered by the prospect
that dispersed content would be difficult to locate amongst the plethora of personal blogs and sites on the web.
For this reason a blog aggregator was developed, drawing upon successful examples from other MOOC:s (see
Downes et al. 2011). With such a system, the advantages of both distribution and centralisation were thought
to be retained.
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The EDCMOOC News utilised three principle functions: a Google spreadsheet behind a web form which
allowed participants to submit the RSS feed to their blog; 48 individual Yahoo Pipes , each fetching 20 feeds
from the Google spreadsheet, filtering posts according to publishing time and the presence of the course hash-
tag (#edcmooc), and sorting posts according to date; and a WordPress instance using the FeedWordPress plu-
gin to display aggregated posts (see fig 4). The EDCMOOC News displayed 1,340 posts during the first
instance of the course (Scott 2013). Participants submitted 931 RSS feed URLs to the Google spreadsheet, and
aggregated posts came from 300 of these (Scott 2013). Google analytics indicated that the EDCMOOC News
site was visited close to 1,430 times by 997 unique visitors (Scott 2013).

The purpose of this analysis of the EDCMOQOC News is to counter the tendency to ‘black box technology
(Mackenzie 2009, Fenwick & Edwards 2010, Edwards & Carmichael 2012), in other words to mask the rela-
tions through which technologies operate and consider them simply as objects in themselves. From this per-
spective the EDCMOQC News is not a static or linear broadcast of course information, but a set of depend-
encies and relations that entwine participants and algorithms in the production of educational space.

Significantly, a number of processes defined the order in which posts appeared on the WordPress site (see
fig 4). Firstly, Yahoo pipes limited posts to those with a published date within 72 hours of the process being
triggered (Scott 2013), limiting the collection of posts to the most recent. Secondly, WordPress displayed
aggregated posts in pages, limited to 100 posts each. These processes meant that aggregation was hierarchical
rather than egalitarian, a suggestion bolstered by a statistical analysis of EDCMOOC News visitors. Scott
states ‘[h]alf of the visits to the site were from people who had visited before and almost everyone only visited
the first page of the site’ (2013). This privileging of the first page of the EDCMOOC News meant that the
first 100 aggregated posts were much more likely to be viewed and commented on, thus entering into the kinds
of dialogue intended for this activity. However, the processes of aggregation also excluded many posts from
the prospect of interaction and dialogue by displaying them in pages not immediately visible to visiting partici-
pants. Figure 5 shows the rate at which new posts were added to the EDCMOOC News WordPress site,
indicating high volumes being aggregated roughly every 48 hours, with three processes exceeding 100 posts at
a time. This demonstrates the speed at which contributions to the EDCMOOC News would be relegated to
lesser pages of the WordPress site, and thus away from the space of majority engagement and interaction. For
an EDCMOOC participant, having your post appear on the front page of the EDCMOOC News would be
significant, with Google Analytics indicating that the site was visited 1,430 times by 997 unique participants
(Scott 2013), presenting many opportunities for peer engagement. However, as we have seen, there is a com-
plex arrangement of algorithmic processes and human attention that contributes to the possibility that a post
will be read. These contingencies include the time at which the post was published, the correct execution of
the particular Yahoo Pipe involved, as well as its corresponding FeedWordPress RSS fetching process. Given
the global distribution of EDCMOQC participants (MOOCs@Edinburgh Group 2013), the likelihood of con-
tributions reaching the front page of the EDCMOOQOC News is increased if a participant is working within the
same timezone as the FeedWordPress process that populates the site (in this case GMT). In this way, the geo-
graphical distribution of participants also influences the production of the EDCMOOC News front page. It is
thus a complex performance of human contribution, algorithmic process, and spatial ordering.
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Figure 5: A graph showing (Scott 2013) http://edcmoocteam.wordpress.com/2013/04/09/nothing-new-under-the-sun/

Furthermore, considered as a central resource in the EDCMOQOC, the EDCMOOC News must be per-
ceived, not as a stable and definitive representation of course themes, but rather as a shifting space of knowl-
edge, produced by a fluctuating body of human contributors and a bespoke mixture of non-human aggregation
processes. Considered on its own, the first page of the EDCMOOC News constitutes a volatile and trouble-
some source of knowledge for the course. lts contents at any one time cannot be reduced exclusively to the
intentions of any single individual (whether teacher or software designer), nor to the collective group of human
beings involved. Rather, the body of knowledge that is the EDCMOQOC News is determined by a number of
interrelated and co-constitutive factors that are human and non-human, social and algorithmic. Considered as
knowledge, it would be difficult to ascertain precisely what such an assemblage would therefore represent. It
is suggested here that a more useful interpretation would be a non-representational, social and material enact-
ment of knowledge (Edwards 2010). Such an interpretation reflects the call for a ‘shift from epistemology to
ontology, from representation to performativity, agency and emergence’ (Pickering 2002, p414) in considera-
tions of knowledge.

This analysis has demonstrated the need for a shift from ‘the universal to the specific and material’
(Fenwick et al. 2011, p159) when it comes to considering the implications of distributed, aggregated, cen-
tralised or networked educational spaces. It is with such approaches that | suggest continued research can
identify the complex contingencies that shape and produce educational space, and acknowledge the agency
and influence of code in education.

6. Conclusion

In a field where incentives for cloud computing are driven by perceived economic benefits (Mircea &
Andreescu 2011, Sultan 2010), this paper calls for sociomaterial theory to explore the broader implications of
digital, online and networked education. The view that technology simply generates efficiency savings is tied
up with determinist perspectives on technology (Kanuka 2008), and limits how we can understand the rela-
tionships between social and material factors. The increasing use of both distributed and centralised educa-
tional content needs to be accompanied by robust theorisations and critiques of the systems used in order to
highlight the agential influence of the digital. The sociomaterial perspectives outlined in this paper call into
question the dominant view of technology as a ‘tool” of distribution or aggregation. This instrumentalist per-
spective situates agency and intentionality exclusively within the domains of the human users, and denies the
possibility that the complex algorithms and codes of the web shape and influence educational space. Rather
than assuming that educators can unproblematically control web services and social media, we may need to
recognise that the growing proliferation of algorithms and code act in ways that cannot be predicted. Referring
to Mackenzie (2009) Dodge et al. describe ‘spaces in flux that cannot be mapped in certain terms, but can only
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be guessed at in probabilistic ways’ (2006), and it is such considerations that continued educational research
may need to adopt.

Fenwick et al. contend that ‘[c]yberspaces are therefore not merely a new educational tool, but can spa-
tially reconfigure the forms of knowing, sociality and subjectivity enacted through educational (en)counters’
(2011, p157). Distributed or aggregated educational spaces are not simply better or worse for learning. They
qualitatively change the space in ways shaped by digital systems, through procedures that are irreducible to
human intention or agency. The implications for education are that many social media and web services, as
well as MOOC platforms such as Coursera, are being controlled, not by educators, but by large multinational
for-profit companies. The educational use of such systems therefore constitutes a persistent negotiation and
tension between their perceived pedagogical value, and the interests of profit. Ideas about movement and tran-
sition between different spaces is a challenge to the practices of data mining assumed to be one of the drivers
behind Coursera, edX and Udacity (Watters 2013). However, shifting educational activity into the public
domains of social media is not an escape from data capture, and the algorithmic properties of You Tube
described previously are representative of further procedures intended to extract profit from user activity.
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Therefore, while Kanuka suggests that ‘the debate over whether or not we need to prepare our learners for a
pervasively networked world revolves around what types of persons we expect our education systems to pro-
duce’ (Kanuka 2008, p92), I contend that such persons need to be able to understand and recognise the ways
that technology and human, social and material, are deeply entwined.

Notes

(1) Figure 2 shows ‘top comments” without a user logged in, therefore not drawing upon Google plus circles
(You Tube 2013).
(2) During the first delivery of the EDCMOQC in January 2013
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1. Introduccién

La carrera de Técnico Superior Analista Programador (TSAP) del Instituto Superior de CuruzG Cuatia
(ISCC) ha sido reiteradamente la primera en ndmero de alumnos, considerando la totalidad del ISCC: 36,71%,
y la que mas egresados produce: 51,57% de dicha institucién, porcentajes correspondientes a los respectivos

informes elaborados para los afios: 2006, 2007, 2008, 2009 y 2010 por el Departamento de Alumnos del
ISCC.

Un anélisis més detallado permite observar los relativamente bajos porcentajes de egresados respecto de
nuevos inscriptos en la TSAP; estos porcentajes varian si se considera solamente el titulo terminal (Técnico
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Superior Analista Programador) o si ademas se considera el titulo intermedio (Operador en Sistemas de
Computacién). Sin considerar el titulo intermedio los datos son: 2006: 10,25%, 2007: 11,55%, 2008: 10,75%,
2009: 11,45%, 2010: 10,45%. Considerando el titulo intermedio: 2006: 21,81%, 2007: 23,22%, 2008: 21%,
2009: 23%, 2010: 22%.

Las relativamente bajas tasas de egresados respecto de nuevos inscriptos mencionadas en el apartado ante-
rior, que podriamos considerar el “rendimiento académico global” de una carrera, se observan también en
numerosas asignaturas de la TSAP, considerando “rendimiento académico particular” o simplemente
“rendimiento académico”, a los resultados de las evaluaciones de los alumnos durante el cursado de una asig-
natura, y la condicién final lograda por los mismos en el marco de la Res. N° 1551/01 Reglamento Organico
Marco (RAM) para los Institutos Superiores (régimen de evaluacién y promocién: Art. 85 y 86): promocionado,
regular o libre.

Para la asignatura Sistemas Operativos los valores de los Gltimos afios son los siguientes: Alumnos promo-
cionados y regularizados respecto de los que rindieron alg(in examen parcial: 2006: 16,25%, 2007: 27,45%,
2008: 30,55%, 2009: 28,50%, 2010: 30,39%. Ademas se ha observado que un considerable porcentaje de

alumnos se inscriben para cursar la asignatura, pero luego no completan el cursado (55,39% en el 2010).

Ante la situacién mencionada se considerd de gran importancia efectuar una investigacién que permitiera
determinar las variables que inciden en el relativamente bajo rendimiento académico de los alumnos de
Sistemas Operativos de la TSAP del ISCC, perteneciente a la Direccién General de Educacién Superior
(DGES), identificar los perfiles de alumnos exitosos (los que promocionan o regularizan la asignatura), como
asi también los perfiles de alumnos que no lo logran (los que quedan en la condicién de libres). Una vez deter-
minados los perfiles de alumnos con bajo rendimiento académico, se podrian encarar acciones tendientes a evi-
tar potenciales fracasos académicos. Para la determinacidn de los perfiles de alumnos se consideré apropiado
utilizar técnicas de Almacenes de Datos (Data Warehouse: DW) y Mineria de Datos (Data Mining: DM).

En este contexto, caracterizado por la masividad, falta de recursos en las proporciones adecuadas, bajo
rendimiento académico, la aplicacién de las NTICs serfa un importante complemento del proceso tradicional
de ensefianza — aprendizaje, constituyéndose a priori en una herramienta efectiva para intentar solucionar la
situacién antes mencionada (Acosta & La Red Martinez, 2012), (La Red Martinez & Acosta, 2012), (La Red
Martinez et al., 2011), (Bolafios Calvo, 2001), (Peiré, 2001), (Wallace & Young, 2010), (IEEE, 2012).

El trabajo realizado partié de la siguiente hipétesis: la utilizacién de las herramientas de ensefianza-apren-
dizaje basadas en las Nuevas Tecnologias de la Informacién y las Comunicaciones (NTICs), incide en el
rendimiento académico de los alumnos de Sistemas Operativos en la Tecnicatura Superior Analista
Programador del ISCC, pero esta utilizacién de las NTICs esta influenciada por diversas variables socio-
econdmicas y actitudinales.

El objetivo general del trabajo fue: conocer las variables que inciden en el rendimiento académico de los

alumnos de Sistemas Operativos con respecto al uso de las NTICs en la Tecnicatura Superior Analista
Programador del Instituto Superior de CuruzG Cuatia. Los objetivos especificos fueron: determinar cémo
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influyen las siguientes variables en el uso académico de las NTICs y en el rendimiento académico de los alum-
nos: a) el nivel educacional de los padres, b) el nivel socio-econémico, c) la posesién de una PC, d) el ambito
en el cual los alumnos acceden a las NTICs, e) la actitud general hacia el estudio.

Como consecuencia de lo antes indicado, este articulo se ha estructurado de la siguiente manera: en la
Seccién 2 se mencionaran los antecedentes considerados més relevantes, describiendo el marco tedrico que
sustenta este trabajo, en la Seccién 3 se expondra la metodologia utilizada, en la Seccién 4 se presentarén los
principales resultados obtenidos, finalizAndose con las conclusiones, las lineas de trabajo futuras, los agradec-
imientos y las referencias bibliogréficas.

Antecedentes y Marco tedrico
En (Sancho Gil, 2004) se estudia la evolucién del uso de las NTICs en la mejora de la calidad educativa.

En (Carrasco Pradas et al., 2005) se estudia la incorporacién de las NTICs a la metodologia docente uni-
versitaria. Se afirma que la generalizacién en el uso de las NTICs no garantiza por si sola la consecucién de
los objetivos perseguidos y es, por tanto, una condicién necesaria pero no suficiente.

En (Acosta & La Red Martinez, 2012) se relata la experiencia realizada por los autores en la utilizacién de
un Aula Virtual no convencional de Algebra en la FACENA — UNNE, donde se concluye que el enfoque uti-
lizando b-learning y multimedia, ha sido exitoso.

En (La Red Martinez & Acosta, 2012) se muestran la problemética de integrar la perspectiva tecnolégica
con la pedagdgica, brindando una arquitectura para sistemas de b-learning. Didicticamente, se adoptan prin-
cipios educativos comprobados del enfoque centrado en la persona (person-centered approach) para impulsar
procesos educativos, con utilizacién de las NTICs de manera segura. Técnicamente, se propone un entorno
de trabajo (framework) en capas capaz de brindar soporte basado en Web para estos principios educativos.

En (La Red Martinez et al., 2011) se ha podido comprobar las grandes ventajas de la utilizacién de las tec-
nologias y software de Gltima generacién que soportan sistemas multiplataforma, se estudia el rendimiento
académico con técnicas de DW y DM, considerandose la importancia concedida al estudio y su influencia en
el rendimiento académico.

Segin (Joyanes Aguilar, 1997), la nueva sociedad de la informacién o cibersociedad plantea un gran
ndmero de interrogantes de orden técnico, econdmico, sociolégico, cultural y politico.

Uno de los interrogantes es si los sistemas educativos serdn capaces de producir la cantidad y calidad de
egresados necesarios para soportar las demandas de personal altamente capacitado de esta sociedad de la
informacién y el conocimiento (SIC) en las diferentes 4reas, especialmente en las relacionadas con las NTICs.
Es aca donde aparece el problema del rendimiento o desempefio académico. En (Forteza, 1975) se define el
rendimiento académico como la productividad del sujeto, matizado por sus actividades, rasgos y la percepcién
mas o menos correcta de los cometidos asignados. En (Marreno Hernandez & Orlando Espino, 1988) se anal-
iza el poder predictivo de las distintas aptitudes, mediante regresién mdltiple, concluyendo que la mas impor-
tante predictora del rendimiento académico es la verbal, seguida de la aptitud numérica y del razonamiento.

En un estudio acerca del rendimiento académico en el primer curso universitario (Garcia & San Segundo,
2001) se utilizan indicadores como las tasas de graduacién, diferenciando por tipos de centros y analizando el

rendimiento académico a partir de datos individuales.

En (Herrera Clavero et al., 2004) se ha considerado que desde las primeras investigaciones sobre el apren-
dizaje los estudios se centraron exclusivamente en los aspectos cognitivos; luego los investigadores des-
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cubrieron la importancia de los componentes afectivos y su influencia decisiva en el aprendizaje; finalmente se
conjugaron los aspectos cognitivos y los afectivos, naciendo asi el constructo llamado aprendizaje autorregulado
(self-regulated learning).

También se ha estudiado el rendimiento académico universitario (Di Gresia, 2007), aplicando el enfoque
de funcién de produccién para estimar los determinantes del rendimiento académico.

En (Delfino, 1989) se han analizado los determinantes del aprendizaje mediante un enfoque de funcién de
produccién sugiriendo que los rendimientos escolares dependen de factores genéticos y socioecondmicos, de
la calidad del docente, de las condiciones de la escuela y del grupo de alumnos (peer effect).
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Los resultados publicados en (Maradona & Calderén, 2004) han mostrado que el factor més significativa-
mente relacionado con la calidad educativa es el propio alumno como co-productor, medido a través del nivel
socioecondmico del hogar de donde proviene.

En (Porto & Di Gresia, 2000) se ha mostrado que la productividad del estudiante es mayor para las mujeres,
para los estudiantes de menor edad y para quienes provienen de hogares con padres mas educados.

En (Fazio, 2004) se ha analizado detalladamente la vinculacién entre horas trabajadas y rendimiento
académico.

En general los estudios empiricos confirman la correlacién entre mayores niveles de educacién y atributos
positivos luego de los estudios (McMahon, 2002).

En California (USA), el Academic Performance Index Reports incluye aspectos relacionados al rendimiento
académico (academic performance) (California Department of Education, 2010).

En (Garcia Jiménez et al., 2000) se ha estudiado la capacidad de la regresién lineal y de la regresién logis-
tica en la prediccién del rendimiento y del éxito/fracaso académico, partiendo de variables como la asistencia
y la participacién en clase.

En (Marcelo Garcia, 1987) se ha demostrado que las variables planificacién del estudio, inteligencia, apoyo
del profesor, estudio, tiempo, condiciones ambientales de estudio e implicacién formaban parte de la ecuacién
de prediccién de regresién mdltiple, explicando un 25,70% de la varianza del rendimiento escolar en cursos
de bachillerato.

El problema de encontrar buenos predictores del rendimiento futuro de manera que se reduzca el fracaso
académico en los programas de postgrado ha recibido una especial atencién en EE.UU. (Wilson & Hardgrave,
1995), habiéndose encontrado que las técnicas de clasificacién como el analisis discriminante o la regresién
logistica son mas adecuadas que la regresién lineal mdltiple a la hora de predecir el éxito/fracaso académico.

Ademas de las herramientas tradicionales antes sefalas utilizadas para el estudio del rendimiento académi-
co, existen otras provenientes de la Inteligencia de Negocios (BI: Business Intelligence), tales como los
Almacenes de Datos (Data Warehouses: DW) y la Mineria de Datos (Data Mining: DM), utilizada para el des-
cubrimiento de conocimiento oculto en grandes voldmenes de datos.

Un DW es una coleccién de datos orientado a temas, integrado, no volatil, de tiempo variante, que se usa
para el soporte del proceso de toma de decisiones gerenciales (Inmon, 1992), (Inmon, 1996), (Simon, 1997).

La DM es la etapa de descubrimiento en el proceso de KDD (Knowledge Discovery from Databases), es el
paso consistente en el uso de algoritmos concretos que generan una enumeracién de patrones a partir de los

datos pre-procesados (Fayyad et al., 2001), (Hand et al., 2000).
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La DM esta muy ligada a los DW ya que los mismos proporcionan la informacién histérica con la cual los
algoritmos de mineria obtienen la informacidén necesaria para la toma de decisiones (IBM Software Group,

2003).

La DM es un conjunto de técnica de anilisis de datos que permiten extraer patrones, tendencias y regular-
idades para describir y comprender mejor los datos y extraer patrones y tendencias para predecir compor-

tamientos futuros (Simon, 1997), (Berson & Smith, 1997), (White, 2001).

La DM genera modelos que pueden ser descriptivos o predictivos (Agrawal & Shafer, 1996); sus técnicas
son diversas, una de las més utilizadas es la de clustering (o agrupamiento de datos) (Grabmeier & Rudolph,
1998), (Ballard et al., 2007). El cluster demografico es un algoritmo desarrollado por IBM, que resuelve
automaticamente los problemas de definicién de métricas de distancia / similitud, proporcionando criterios para
definir una segmentacidn éptima.

2. Metodologia

Se ha utilizado un enfoque desde la légica cuantitativa, trabajando con medicién de variables, produccién
de hipétesis y utilizacidn de técnicas de mineria de datos inteligente, a los efectos de la extraccién de
conocimiento oculto en los datos.

Se buscé cumplir con los objetivos mencionados anteriormente trabajando con la hipétesis ya sefialada en
la seccién 1.

El universo estuvo constituido por los alumnos en condiciones de cursar la asignatura Sistemas Operativos

de la Carrera TSAP del ISCC.

La unidad de anilisis estuvo integrada por cada alumno en condiciones de cursar la asignatura Sistemas
Operativos. Los casos seleccionados fueron alumnos en condiciones de cursar dicha asignatura (unos 200
alumnos).

Se analizaron los datos cuantitativos que se obtuvieron (integrados en un DW) con las herramientas de
DM, con el propésito de investigar relaciones entre las variables con métodos no tradicionales.

Metodologia de Definicién del DW Utilizado

Es importante recordar que un DW no se puede adquirir, se tiene que construir siguiendo determinada
metodologia.

La técnica a utilizar en la creacién del DW depende de hacia quién se enfoca como punto principal el
desarrollo del mismo, puede ser hacia el manejo de datos, de metas o de usuarios (Gutting, 1994). Los modelos
propuestos son: “Data-Driven”, “Goal-Driven” y “User-Driven”. A continuacién se describe en forma general
en qué consiste cada uno.

Data-Driven: Este modelo considera que en un DW lo que se manejan son datos, a diferencia de los sis-
temas clasicos, en los que se manejan requerimientos, los cuales son el dltimo aspecto a ser considerado en la
toma de decisiones, considerando las necesidades de los usuarios en segundo término (Poe, 1996). El modelo
de datos consiste de pocas dimensiones y de grupos de hechos. La dimensién representa la estructura basica
del disefio. Los hechos son basados en el tiempo y tienen poco nivel de granularidad.

Goal Driven: Este modelo considera que el proceso de desarrollo gira en tomo a los objetivos y metas
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establecidas en principio. Al contrario del modelo anterior, este contiene mas dimensiones y pocos hechos, los
cuales son basados en el tiempo y tienen un bajo nivel de granularidad.

User Driven: Considera que el factor principal a tener en cuenta son las necesidades de los usuarios, pues
son quienes utilizaran finalmente el sistema. El modelo consta de pocos hechos, los cuales tienen un nivel mod-
erado de granularidad.

Independientemente de los modelos de desarrollo mencionados, las metodologias a seguir para el desarrol-
lo del DW dependen en gran parte del tamafio del DW a crear y de la prontitud con que se requiera el DW.
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A continuacién se hace una descripcién general de las dos principales metodologias para el desarrollo de
un DW, la “Big Bang” y la “Rapid Warehousing”.

Big Bang: Esta metodologia trata de resolver todos los problemas conocidos para crear un DW de gran
tamafio, antes de liberarlo para su evaluacién y prueba (Harinarayan et al., 1996).

Rapid Warehousing: Esta es también conocida como metodologia evolutiva o incremental y considera que
la construccién e implantacién de un DW es un proceso evolutivo, el cual consiste en crear rapidamente una

parte de un DW con la integracién de data marts (Widom, 1995).

En este trabajo se ha seguido el modelo User Driven y la metodologia Big Bang.

Descripcién de la Estructura del DW Utilizado

A continuacién se describira el esquema basico resumido del DW con su tabla de hechos y sus tablas de
dimensiones (Figura 1), (Figura 2), para luego continuar con la descripcién detallada de cada una de las tablas
mencionadas.
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Figura 1. Esquema basico del almacén de datos (fuente propia).
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Figura 2. Fuente y almacén de datos (fuente propia).
En la Tabla 1 se puede observar las variables mas significativas de la tabla de hechos.
En la Tabla 2 se observan las variables que conforman la dimensién Importancia Otorgada al Estudio.
Enla Tabla 3 se puede observar las variables que conforman la dimensién de la Procedencia del Alumno

En la Tabla 4 se puede observar las variables que conforman la dimensién de la Utilizacién de las NTICs
en la consideracién del alumno.

En la Tabla 5 se puede observar las variables que conforman la dimensién Estudios Secundarios del
Alumno.

En la Tabla 6 se observa las variables que conforman la dimensién Residencia Actual del Alumno.

En la Tabla 7 se observa las variables que conforman la dimensién Horas Dedicadas al Estudio en la apre-
ciacién del alumno.

En la Tabla 8 se describen las variables que conforman la dimensién Situacién Laboral de la Madre del
Alumno.

En la Tabla 9 se puede observar las variables que conforman la dimensién Situacién Laboral del Alumno.

En la Tabla 10 se puede observar las variables que conforman la dimensién Situacién Laboral del Padre
del alumno.
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El estudio se realizé sobre datos obtenidos mediante encuestas realizadas al alumnado, considerando
ademis los resultados de las distintas instancias de evaluacién previstas durante el cursado de Sistemas

S Operativos.
= Mombie de Variable !?nﬁndu
g C M Humern a gel alumno
E ] Liocurnenio Nacional de identdad
£ K] Caneis
Z SEXD ALLIM Lexg {Lensro)
£ EDAD Edad
o Exfado
FECHA MALCHA Fecha ds nacimisnta
FAIS_NACTM Fal
FROV NACIHM Frovinca
Cludad
[ FECHA _ENCUEST, ;auh Fecha oe |3 encuesta
FUpO E3Nguineg
NOTA PP AL UK Pomer Farcial
| Primar Recuparalong.
MNOTA SP AL UM Sapundo Parcial
OTA Segundo Recuperaiono
FIOTE EXT ALUM | ﬁ:mﬂlnﬁi
5F Sruacion Final det aluming luego del onsada
AHG AR lectivg

Tabla 1. Variables y significados de la tabla de hechos.

Nombe de Varkabie A Ao
LU IES Li el Esudiante

] Diocumento del Csiudianie
PORTANCIA IES | Impofantia gue |8 da al esiudia,

Tabla 2. Variables y significados de la dimensién importancia otorgada al estudio.

Nombre de Varable aEﬂkm
(0P Bla gel Estudiante
Tl P Tiocumentn Gel Eslumanta
T Provincga 0@ resigencia
[ CIDOAD P Cludad de residencia.

Tabla 3. Variables y significados de la dimensién procedencia del alumno.

Nombiwe de Varkable | 5 ato

LU TR Lifwela del Estudante
BT Documants ded Esfudiante
LUTIL_TIE Privincia oe residencia

Tabla 4. Dimensién utilizacién de las NTICs.
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Nombee de Varable
[ TOES

H:FEMGENE

| DML ES

COLEGR_ES |

Drocumenio del Estuoianie.
[ Hambre del Colegie

[ TEPENOENCA S

Llepandanca del l:ulagln

[ PRCVINCIA_ES

Provincia & ks gus penanatn ol Colagin

Ciudad a la que pafienece & Lolegia. |

=4

st

1itulo n;gggu«u E;ral L.Ol§QI0
acha oe egreso wiTing

Tabla 5. Variables y significados de la dimensién estudios secundarios.

LUl HA

Nomiwe de Vanabie Smﬁ
f

OTI_FA

B
Ciocumenio del Esiudianis.

% % $mmlmmwhmmm
8 12 resiiencia &

Frovinoa de resigenca.

[ PROVINCIA_ES
[ CID0AD_ES

Audad o residencia

Tabla 6. Variables y significados de la dimensién residencia actual.

Nombee de Varabis ato
LU_ES m-m Eslusianie

Diocimento del Estudlanis_|

[T ES
[ AOHAS_ES

Horas dedicadas al esinain.

Tabla 7. Variables y significados de la dimensién horas dedicadas al estudio.

Mombre de Varinba do
LU SLM Librata del Esfudiania
u Sourments del EsL@aRIE.
| ULY_EST 5LM Giradoe de escolandad de la madre
acion Labora

S TRAS 5L Hioras Semanales Trabajadas

HEL EST SLM Hama de la Adividad Laboral de La madre

& | Categona Dcupacsonal de [3 madie

Tabla 8. Variables y significados de la dimensién situacién laboral de la madre.

[y e Yanabie | e o

i anie
TR 5L Hocumenta del Estudianis.
[ TPD_SL Calgona Ocupaconal
ACTIV_ECONOM_SL | Rama Adividad Economica
| HS_TRAE 5L Horas Semanales Tra 5
REL EST =L elacitn del Trabaje :nnsa carera slegiaa
mﬁiﬁ:m sL Tiene Ubra Sooal

P 5L Caegona noupachnal

ST LEE 5L m!:in Caboral

Tabla 9. Variables y significados de la dimensién situacién laboral del alumno.
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Nombine de Varable | Significado

LU _SLF Linrets del Esludianie

CHil_ SLF Cooumenio del Estuckanls
LILT_EST_SLP Frado de escolandad del paone
BT LAD SLF Suacion Laboral gel padre

(HE_TRAE SLF Horas semanales 1rabajadas
_E%SLP Ma of I3 Aoilvidad L A00ral 08 Padre
Gl L-alggona Lcupacional del Fadre

Tabla 10. Variables y significados de la dimensién situacién laboral del padre.
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Metodologia de DM Utilizada
Actualmente existen varias metodologias de DM; las mas utilizadas son la SEMMA y la CRISP-DM.
La metodologia SEMMA fue desarrollada por el SAS Institute para descubrir patrones de negocio descono-

cidos. El nombre refiere a las cinco fases basicas del proceso (Figura 3) (Matignon, 2009), (SAS Institute,

2009).

=- - -

Figura 3. Fases de la metodologia SEMMA (SAS Institute, 2009).

La metodologia CRISP-DM (Cross-Industry Standard Process for Data Mining: CRISP-DM), se organiza en

seis etapas, cada una de ellas a su vez se divide en varias tareas (Figura 4) (Chapman et al., 1999).

Figura 4. Fases del proceso de modelado de la metodologia CRISP-DM (Chapman et al., 1999).

En este trabajo se utilizé la metodologia CRISP-DM.
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3. Resultados

Seguidamente se mostraran los principales resultados obtenidos con las distintas técnicas de DM utilizadas:
clusterizacién (segmentacidn), generadores de asociacién (reglas de asociacién) y arboles de decisién (predic-
cién clasificacién).

Resultados con Clusterizacién

Influencia del sexo (género) en el uso de las NTICs por parte de los alumnos y su rendimiento académi-
co

El grupo mas grande contiene el 16% de la poblacién total. El grupo mas pequefio contiene el 4,17% de la
poblacién total. La calidad global del modelo, medida de homogeneidad de los clusters, es de 0,749, lo que
indica que, en promedio, las tuplas en un mismo cluster tienen en un 74,9% el mismo valor en los atributos
activos.

Uno de los clusters, que representa el 16% de la poblacién total, tiene predominantemente alumnos con
las siguientes caracteristicas: masculinos, situacién final de 6, nota con la cual aprueban la asignatura, estado
civil soltero, su ciudad de origen es Curuzd Cuatia (84%), su provincia de origen es Corrientes (96%), para la
poblacién masculina (predominante en dicho cluster) las NTICs facilitan el proceso de ensefianza de la asig-
natura en un 58%, mientras que un 27% visualiza la importancia de la misma en su aplicacién al campo profe-
sional.

Otro cluster, con el 11,46% de la poblacién, tiene totalmente alumnos femeninos, el 21% han logrado una
situacién final de 7, 8 y 9; en este grupo se puede observar que si bien no tienen la regularidad del 6, nota
comdn en la poblacién masculina, las mujeres han obtienen mejores calificaciones, el estado civil es soltero en
todos los casos, la ciudad de origen es Curuzd Cuati4 para el 86%, la provincia de origen es 100% Corrientes,
un 27% opinan que las NTICs son una realidad, mientras que un 64% opina que la importancia de las mismas
radica en su aplicacién al campo profesional.

Influencia del nivel educacional de los padres en el uso de las NTICs por parte de los alumnos

El grupo mas grande contiene el 31% de la poblacién total. El grupo mas pequefio contiene el 3,84% de la
poblacién total.

Un cluster, correspondiente al 31% de la poblacién total, indica que el 23% de los padres de los alumnos
tienen escuela primaria completa, en tanto que el 14% tiene escuela secundaria completa; respecto del grado
de utilizacién de las NTICs por parte de los alumnos, el 56% define el uso de las mismas como facilitadoras
del proceso de ensefianza, el 28% considera que seran imprescindibles en el ejercicio profesional, lo que per-
mite aseverar a priori un alto grado de aceptacién en relacién al uso de estas tecnologias (84%).

Otro cluster, correspondiente al 13% de la poblacién total, muestra que el grado de escolarizacién de los
padres es del 100% de escolaridad secundaria completa; respecto del grado de utilizacién de las NTICs por
parte de los alumnos, se puede observar una respuesta contundente en relacién a la importancia que el alumno
asigna a la utilizacién de estas herramientas (98%), vinculdndolas fundamentalmente a su proceso de formacién
académica.

En otro grupo, correspondiente al 11,39% de la poblacién total, se observa que el 95% de los padres de
los alumnos tienen escuela primaria completa, en tanto que el 3% tienen estudios universitarios completos y un
2% estudios superiores no universitarios completos; el 59% de los alumnos opinan que las NTICs facilitan el
proceso de ensefianza, en tanto que el 26% expresa que seran imprescindibles para el ejercicio profesional.
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Considerando lo precedentemente indicado, se puede extraer a modo de comentario que a medida que
mejora el grado de escolaridad de los padres, esto influye sin ninguna duda en la opinién que tiene el alumno
con respecto a la utilizacién de las NTICs.

Influencia del tipo de formacién obtenido en la escuela secundaria en el uso de las NTICs por parte de
los alumnos

El grupo més grande contiene el 38% de la poblacién total. El grupo més pequefio contiene el 3,36% de la
poblacién total.
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En el cluster correspondiente al 38% de la poblacién total, se observa que el perfil de titulacién predomi-
nante es el relacionado con la gestién administrativa de las organizaciones (35%); respecto a de la opinién que
tiene el alumno con relacién a la utilizacién de las NTICs, se puede observar que el 100% definen a estas her-
ramientas como facilitadoras del proceso de ensefianza; a priori se puede afirmar que si influye el tipo de titu-
lacién obtenida por el alumno al finalizar sus estudios secundarios, dado que el alumno cuyo perfil de titulacién
esta orientado a la gestién administrativa de las empresas, tiene una mejor opinién con relacién a la utilizacién
de estas tecnologias.

Influencia del hecho de que los alumnos trabajen ademas de estudiar en el uso de las NTICs

El grupo mas grande contiene el 18,61% de la poblacién total. El grupo mas pequefio contiene el 5,12%
de la poblacién total.

El cluster correspondiente al 18,61% de la poblacién total, respecto de la situacién laboral del alumno,
muestra que el 100% de esa poblacién no trabaja; respecto de la utilizacién de las NTICs, muestra que el
100% de esa poblacién coinciden en que facilitan el proceso de ensefianza.

En otro cluster, correspondiente al 8,54% de la poblacién total, respecto de la cantidad de horas trabajadas
por el alumno en la semana, se puede observar que el 100% de dicha poblacién se desempena en tareas que
insumen un promedio de mas de 5 horas reloj por dia; referido a la situacién de la utilizacién de las NTICs
por parte de los alumnos, se puede decir que si bien la importancia asignada al uso de estas herramientas en
cuanto a su utilizacién no indica claramente que existe una influencia en cuanto al alumno que trabaja y el que
no lo hace, sin embargo se puede sefalar que hay una opinién mis concreta en aquel alumno que trabaja y
estudia, en base al hecho de que el alumno que trabaja y estudia, manifiesta ademas su interés por la utilizacién
de estas herramientas en el campo profesional.

Influencia de la actitud general hacia el estudio en el uso de las NTICs por parte de los alumnos

El grupo mayor contiene el 19,72% de la poblacién total. El grupo menor contiene el 5,45% de la poblacién
total.

El cluster correspondiente al 19,72% de la poblacién total, tiene predominantemente alumnos que dedican
mas de 10 y hasta 20 horas inclusive al estudio, que ademas con relacién a la utilizacién de las NTICs opinan
que facilitan el proceso de ensefianza y aprendizaje y que la importancia que asignan al estudio es més que a
la diversién; respecto de la cantidad de horas dedicadas al estudio por el alumno, se puede observar que el
100% de dicha poblacién manifiesta una dedicacién entre 10 y 20 horas; respecto de la importancia que el
alumno asigna al estudio, se puede observar que el 100% de dicha poblacién manifiesta darle una importancia
mayor que a la diversién; respecto de la utilizacién de las NTICs por parte del alumno, se puede observar que
el 100% de dicha poblacién manifiesta que facilitan el proceso de ensefianza.

Otro cluster, correspondiente al 10,14% de la poblacién total, respecto de la cantidad de horas semanales
dedicadas al estudio por el alumno, se puede observar que el 100% de dicha poblacién manifiesta una dedi-
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cacién entre 10 y 20 horas; respecto de la importancia que el alumno asigna al estudio, se puede observar que
el 98% de dicha poblacién manifiesta darle una importancia mayor que a la diversién, en tanto que el 1% mas
que a la familia; respecto de la utilizacién de las NTICs por parte del alumno, se puede observar que el 100%
de dicha poblacién manifiesta que seran imprescindibles para el ejercicio profesional.

Otro agrupamiento, correspondiente al 5,45% de la poblacién total, respecto de la cantidad de horas sem-
anales dedicadas al estudio por el alumno, se puede observar que el 88% de dicha poblacién manifiesta una
dedicacién mayor a 20 horas, en tanto que un 2% hasta 10 horas inclusive; respecto de la importancia que el
alumno asigna al estudio, el 77% de dicha poblacién opina que es més importante que la diversién, por otra
parte un 1% mas que la familia y el 22% mas que el trabajo; respecto de la utilizacién de las NTICs por parte
del alumno, se observa que el 70% de dicha poblacién opina que facilitan el proceso de ensefianza, por otra
parte el 15% opina que seran imprescindible para el ejercicio profesional y un 11% opina que son una realidad
en la actualidad.

Se puede observar que el grado de dedicacién e importancia asignada por el alumno a sus estudios tiene
una relacién directa con la actitud del mismo en cuanto a la utilizacién de las NTICs.

Resultados con Generadores de Asociacién

El objetivo de la funcién de la mineria de asociaciones es encontrar los elementos que se asocian consis-
tentemente con los demés de una manera significativa. Las relaciones descubiertas se expresan como reglas de
asociacién. La funcién de la minerfa de asociacidén encuentra asociaciones y también asigna probabilidades. La
primera parte de una regla de asociacién se llama el cuerpo de la regla y la segunda parte la cabeza de la regla.

Las reglas de asociacidn tienen los siguientes atributos: a) confianza: el valor de confianza representa la
validez de la norma (una regla tiene el 70% de confianza si en el 70% de los casos en que el cuerpo de la regla
estd presente en un grupo, la cabeza de la regla también esta presente en el grupo); b) soporte: el valor para
el soporte se expresa como un porcentaje del ndmero total de registros o transacciones; c) elevacién: el valor
de elevacién indica hasta qué punto el valor de confianza es mas alto de lo esperado; se define como el
cociente del valor de confianza y el valor de soporte de la cabeza de la regla; el valor de soporte de la cabeza
de regla puede ser considerado como el valor esperado para la confianza e indica la frecuencia relativa de la
cabeza de la regla en todo el conjunto de transacciones.

Se obtuvieron 112 reglas, algunas de las cuales se indican a continuacién.
Si el género del alumno es masculino, implica un estado civil soltero en un 91% de los casos.
Si el género del alumno es femenino, implica un estado civil soltero en un 85% de los casos.

Si la situacién final del alumno es 6, lo cual ocurre en un 31%, implica un estado civil soltero en un 86%
de los casos.

Si el género del alumno es femenino, implica que opinari que las NTICs facilitan el proceso de ensefianza
en un 56% de los casos.

Si el alumno opina que la utilizacién de las NTICs sera imprescindible para el ejercicio profesional, lo cual
ocurre en un 25%, implica que su estado civil es soltero en un 88% de los casos.

Si el sexo (género) del alumno es masculino, implica que su situacién final serd de 6 en un 37,5% de los
casos.

Si el sexo (género) del alumno es femenino, implica que su situacién final serd de 6 en un 35,44% de los
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Casos.

Si el alumno opina que la utilizacién de las NTICs sera imprescindible para el ejercicio profesional, lo cual
ocurre en un 14%, implica que el género del alumno es femenino en un 49% de los casos.

Si la opinién del alumno es que la utilizacién de las NTICs facilita el proceso de ensefianza y las horas ded-
icadas al estudio son hasta 10 horas inclusive, lo que ocurre en un 12,54%, implica que el género del alumno
ser4 masculino en el 50,31% de los casos.
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Si el estado civil es soltero y el alumno opina que la utilizacién de las NTICs sera imprescindible para el
desempefio profesional, lo que ocurre en un 13%, implica que el género del alumno serd masculino en el 52%
de los casos.

Si la opinién del alumno es que la utilizacién de las NTICs facilita el proceso de ensefianza y las horas ded-
icadas al estudio son mas de 10 y hasta 20 inclusive, lo que ocurre en un 13,43%, implica que el género del
alumno sera femenino en el 49,68% de los casos.

Si la opinién del alumno es que la utilizacién de las NTICs facilita el proceso de ensefianza y las horas ded-
icadas al estudio son mas de 10 y hasta 20 inclusive, lo que ocurre en un 13,60%, implica que el género del
alumno sera masculino en el 50,31% de los casos.

Si el género del alumno es femenino y la situacién final es 6, lo que ocurre en un 14,46%, implica que el
estado civil del alumno sera soltero en el 82% de los casos.

Si la situacién final del alumno es 6 y las horas dedicadas al estudio son mas de 10 y hasta 20 inclusive, lo
que ocurre en un 15%, implica que el estado civil del alumno sera soltero en el 86% de los casos.

Si la situacién final es 6 y es masculino, lo que ocurre en un 17%, implica que el estado civil del alumno
ser4 soltero en el 90% de los casos.

Si es femenino y dedica hasta 10 horas al estudio inclusive, lo que ocurre en un 19%, implica que el estado
civil del alumno ser4 soltero en el 85% de los casos.

Si es soltero y las horas dedicadas al estudio son hasta 10 inclusive, lo que ocurre en un 22% de los casos,
implica que la opinién sobre la utilizacién de las NTICs sera que facilitan el proceso de ensefianza en el 56%
de los casos.

Si el alumno opina que la utilizacién de las NTICs facilita el proceso de ensefianza y las horas dedicadas
al estudio son més de 10 y hasta 20 inclusive, lo que ocurre en un 24%, implica que el estado civil del alumno
ser4 soltero en el 88% de los casos.

Si la utilizacién de las NTICs facilita el proceso de ensefianza y el género del alumno es masculino, lo que
ocurre en un 25,63%, implica que el estado civil del alumno ser4 soltero en el 91,25% de los casos.

Resultados con Arboles de Decisién
Los resultados obtenidos se han resumido y agrupado segdn calificacién final (clase); se ha considerado
alto rendimiento académico a las calificaciones finales entre 7 y 10, rendimiento académico medio a la califi-

cacién final de 6 y bajo rendimiento académico a las calificaciones finales entre 0 y 5; a modo de ejemplo, los
resultados para alto rendimiento académico con nota de 7 se muestran en Tabla 11.
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Tabla 11. Alumnos de alto rendimiento académico: calificacién final 7.

Por razones de espacio no se incluyen las tablas correspondientes a las dema4s calificaciones finales.

Los resultados resumidos con relacién al perfil de los alumnos considerados de alto rendimiento académi-
co, correspondiente al 25,78% de la poblacién, son los siguientes: a) la mayoria vive con el grupo familiar, b)
generalmente no trabajan, c) un grupo minoritario trabaja hasta 20 horas semanales, d) en la mayoria de los
casos la relacién del trabajo con la carrera elegida es parcial, e) el grado de escolaridad primaria y secundaria
de los padres es relativamente bajo, registrindose casos de escolaridad terciaria o universitaria, f) mayoritaria-
mente el porcentaje de ocupacién de los padres es relativamente alto, g) en la mayoria de los casos el objetivo
de los alumnos es estudiar para aprender a aprender o para aprender integralmente la materia, h) la mayoria
considera la utilizacién de las NTICs asociadas al proceso de ensefianza-aprendizaje y como imprescindibles
para el ejercicio profesional, i) la mayoria son solteros, registrindose un buen porcentaje de casados, j) la may-
oria corresponden al género masculino, k) un grupo minoritario otorga al estudio mas prioridad que al trabajo.

Los resultados resumidos con relacién al perfil de los alumnos considerados de rendimiento académico
medio, correspondiente al 36,44% de la poblacién, son los siguientes: a) la mayoria vive con el grupo familiar,
b) generalmente no trabajan, c) un grupo minoritario trabaja hasta 20 horas semanales, d) en la mayoria de los
casos la relacién del trabajo con la carrera elegida es parcial, e) el grado de escolaridad primaria y secundaria
de los padres es relativamente bajo, no registrindose casos de escolaridad terciaria o universitaria, f) mayori-
tariamente el porcentaje de ocupacién de los padres es relativamente bajo, g) en la mayoria de los casos el
objetivo de los alumnos es estudiar para aprobar la materia, h) la mayoria considera la utilizacién de las NTICs
asociadas al proceso de ensefanza-aprendizaje, i) la mayoria son solteros, registrindose un buen porcentaje de
casados, j) la mayoria corresponden al género masculino.

Los resultados resumidos con relacién al perfil de los alumnos considerados de bajo rendimiento académi-
co, correspondiente al 37,73% de la poblacién, son los siguientes: a) la mayoria vive con el grupo familiar, reg-
istrandose un grupo minoritario importante que vive en forma independiente concentrandose especialmente en
la clase correspondiente a la calificacién de 2, b) generalmente no trabajan, pero un grupo significativo si lo
hace, en esta categoria esta la mayor cantidad de alumnos que trabajan, c) un grupo minoritario trabaja hasta
20 horas semanales y otro grupo menor mas de 36 horas semanales, d) en la mayoria de los casos la relacién
del trabajo con la carrera elegida es parcial o no existe relacién, e) el grado de escolaridad primaria y secun-
daria de los padres es relativamente bajo, registrindose casos de escolaridad terciaria o universitaria, f) may-
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oritariamente el porcentaje de ocupacién de los padres es relativamente alto, registrdindose un grupo minori-
tario importante con un bajo porcentaje de ocupacidn, g) en la mayoria de los casos el objetivo de los alumnos
es estudiar para aprobar la materia y un grupo minoritario lo hace para aprender a aprender o para aprender
integralmente la materia, h) la mayoria considera la utilizacién de las TICs asociadas al proceso de ensefian-
za-aprendizaje y un grupo minoritario como imprescindibles para el ejercicio profesional, i) la mayorfa son
solteros, j) la mayoria corresponden al género femenino.

En la Tabla 12 se muestran algunas de las correlaciones que han sido seleccionadas, considerandolas rel-
evantes para el analisis de los objetivos establecidos en esta investigacién.
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Hay correlaciones interesante, como por ejemplo, la que muestra la incidencia de la nota del primer parcial
en la situacién final del alumno, asi también la incidencia del tipo de residencia con relacién a la situacién final
del alumno, el grado de escolaridad de los padres en relacién a las horas dedicadas al estudio y situacién final
del alumno, la incidencia de la utilizacién de las NTICs en relacién a la situacién final del alumno.

4. Discusidén
Conclusiones
Es de fundamental importancia conocer desde el inicio de las actividades académicas cuéles alumnos son

candidatos al bajo rendimiento académico y qué factores inciden en el mismo, para encarar tempranamente
acciones tendientes a revertir tal situacién.

Campo L ampo Cdreacion
Tipo 02 Hesidenoa Escolandad del Fadre (VR
Tipo o8 Resdencia Siuacion Nl 2umno 0505
Escolarndad del padre | Impodancia asignaaa o eshude | 0453
Escolandad del padre Eshedia para [{F ¥
Escolandad del padre Siiiacion Tinal alumng 0541
Sduacion [aboral Padre | Eshedia para L
techlandad dala madm | HoTas Dedecadas al asldio (L
Escolandad dela magm | UBIZacion da [es NTICS arg
Siluacion taboral madie | Sduseisn fingl slumng 1484
cahlitha para Utilizacion da jas MNTiCs 052
Utiizacion de las N11Cs | Siluacioen Tinal aumno U.A0%
hlota primar parcial Siluscion final slumne [

Tabla 12. Correlacién e importancia de campo.

En esta investigacidn sélo se han abarcado algunos métodos de extraccién del conocimiento a través de
DM. No obstante, existen muchas mas posibilidades que ofrecen ésta y otras herramientas.

Con las tres técnicas de DM seleccionadas se han obtenido muy buenos resultados, cumpliéndose los obje-
tivos planteados y verificAndose la hipétesis de trabajo. Han quedado evidenciadas las caracteristicas de los
perfiles representativos de alumnos de bajo, medio y alto rendimiento académico.

El modelo de Clasificacién a través de Arboles de Decisién superd en calidad a los patrones obtenidos con
el método de Generacién de Clasteres.

Las técnicas de DM han permitido construir modelos predictivos, de asociacién, de segmentacién, basados
en datos histéricos almacenados en distintas fuentes; se considera adecuada la calidad de los modelos
obtenidos. Ha sido posible determinar los perfiles de éxito y fracaso académico de los alumnos de S.O. de la
TSAP del ISCC, lo que ha permitido definir lineas de accién tendientes a dar un mayor soporte a los alumnos
detectados con perfil de riesgo de fracaso académico.
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Futuras Lineas de Trabajo

A lo largo del desarrollo del presente trabajo han surgido varias lineas para ser abordadas en futuras inves-
tigaciones.

Entre algunas de ellas se pueden mencionar las siguientes: a) integrar los diferentes flujos de mineria en
flujos de control que permitan automatizar los procesos descriptos en este trabajo; b) disefar los hipercubos
de datos incorporando nuevas variables socioecondmicas; c) implementar mecanismos académicos de
seguimiento de las acciones que se realicen en base a la informacién suministrada por los procesos de mineria,
a los efectos de efectuar ajustes que se consideren pertinentes en cuanto a la ejecucién de las acciones antes
mencionada; d) aplicar el modelo desarrollado en este trabajo a otras asignaturas de la carrera TSAP del ISCC
especialmente las del primer afio en las que se registran los mayores porcentaje de fracaso académico.
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Geo-Positioned Activity-Based
Collaborative Educational Mobile
Platform

Plataforma educativa mévil para actividades geo-posicionadas colaborativas

ABSTRACT

Learning platforms aimed at the traditional content-based pedagogical model are at today settled down (e.g. SCORM (2004)).
However, it is still unclear how to best support activity-based learning platforms for informal settings, especially in the case of mobi-
le learning. This report describes the criteria that guided the construction of such a mobile platform for collaborative learning and
the difficulties identified during its construction. The first difficulty occurs when the learning path is not predefined, because in
this case the users have to find the right content for their learning. The second difficulty occurs when the educational content con-
sists of activities that should be able to adapt to different learning scenarios. Finally, the third difficulty deals with how to geolocate
and organize the educational items that users have to visit. These differences allowed us to find original and effective solutions,
which are described here.

RESUMEN

Las plataformas de aprendizaje actuales dirigidas al modelo pedagégico tradicional basado en el contenido estin a dia de hoy bien
asentadas (e.g SCORM (2004)). Sin embargo, todavia no est4 claro cémo dar soporte a las plataformas de aprendizaje basadas
en la actividad en entornos informales, sobre todo en el caso del aprendizaje que utiliza dispositivos méviles. Este informe describe
los criterios que guiaron la construccién de una plataforma mévil para el aprendizaje colaborativo y las dificultades identificadas
durante su construccién. La primera dificultad se produce cuando la ruta de aprendizaje no esti predefinida, ya que en este caso
los usuarios tienen que encontrar el contenido adecuado para su aprendizaje. La segunda dificultad se produce cuando el conte-
nido del modelo educativo se compone de actividades que deben ser capaces de adaptarse a diferentes escenarios de aprendizaje.
Por dltimo, la tercera dificultad se ocupa de cédmo geolocalizar y organizar los elementos educativos que los usuarios tienen que
visitar. Estas diferencias nos permitieron encontrar las soluciones originales y eficaces que se describen aqui.
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|. Introduction and State of the art

The new functionalities included in smartphones enable the creation of collaborative learning systems that
foster collaboration, outdoor learning, learning by doing, and discovery learning. In particular, handheld devices
enhance off-classroom collaboration by promoting electronic interactions among people. The mobile device
also engages learners in real-world learning-by-doing tasks, and so ultimately the learner draws on her/his own
field experience to discover new knowledge.

Rationale
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Authors such as Ainsworth et al. (2010) use the term non-formal learning to refer to non-intentional learn-

ing arranged by an institution and informal learning to indicate that this non-intentional learning occurs outside
an educational setting. Other authors propose a different classification. For example, Werquin (2010) uses
both terms interchangeably to refer to interactions and shared relationships among learners. In this paper, infor-
mal learning refers to non-intentional learning that occurs in a variety of activities, regardless of where it is
organized by an educational institution. According to this definition, it seems clear that mobile devices have
opened the door to new possibilities of informal learning. For instance, learning material can be best transport-
ed and customized; outdoor learning can be best exploited with the help of geo-positioning services; and
experts may be more willing to share their knowledge when connected through a mobile. However, informal
learning also presents some drawbacks, such as the difficulty of content identification. In contrast with formal
learning, in informal learning there is often no official selection, planning and sequence for the educational
activities. This makes it difficult for the students to find the more suitable content for them, especially when
there is a lot of content. This paper surveys how Computer-Support Collaborative Learning (CSCL) can help
participants discover fitting content by means of a standard Collaborative Filter (CF) recommender in the
domain of mobile and informal learning. In particular, the paper identifies the information that an informal
learning platform should collect to ease the automatic identification and recommendation of educational con-
tent.

According to Panitz (1997), collaborative learning involves individuals responsible for their own learning
whereas cooperative learning is just a division of work among students working together in groups, and in
which the teacher maintains a complete control of the class. The system designed in this paper is not only a
cooperative learning tool, but a real collaborative learning tool in which learners are pro-active an can con-
tribute with self-generated content from their field experience during the learning activity. Collaborative learn-
ing has the inherent difficulty of users and activities management, which is precisely the second difficulty this
paper addresses. Thus, the proposed system enables easy management of users, educational activities, points
to visit, as well as the assessment of these activities.

Resources management is even more difficult in outdoor learning, where the users and activities might be
in different spatial locations. The management of this type of scenarios is facilitated if mobile devices are used
to obtain the geographic location of the participants and activities. The third difficulty this paper addresses is
geo-positioning the points of interest (hence, POls) that learners have to visit and helping the activity organizer
to monitor the position and routes of the learners. For this purpose, we have implemented a mobile application
that takes advantage of the geolocation capabilities of new smartphones. In this paper geo-positioning refers
to indicating the geographical position of an element and geolocating refers to finding this element in the map.

To demonstrate the solutions proposed for the above three difficulties, we have implemented an activity-
based collaborative educational platform for mobile and informal learning named EduMotion. The core of
EduMotion is a repository of users and geo-positioned educational activities to be performed with the support
of a smartphone. The project website is at http://www.edumotion-project.eu/ and the prototype at
http://tel.unir.net/edumotioncms/
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Current content identification methods

Content identification methods are important for the traditional formal Learning Management System
(LMS) and also for informal LMS like EduMotion. However, content identification becomes even more useful
in the case of informal education. This is because the educational institution does not set up the educational
activities, but the student has to choose his/her educational activities.

There are three methods that have been extensively used to identify suitable content:

1. Popularity list. This is an ordered (ranked) list of content that other users have found useful, according
to one or more criteria. For instance, James, P. (2003) patented a method to create popularity lists in a peer-
to-peer network.

2. Text search. This allows users to go through a large set of documents searching for a list of words and
obtain a ranked list with the most relevant content. Page, L. et al. (1999) introduced the well-known PageRank
algorithm that serves as the basis of large search engines such as Google. Other authors, (e.g. Laurence A. F.
Park, 2007) have reported variations of this algorithm to improve the precision of the search.

3. Recommendation. This is a filtered or inferred piece of information designed to provide unknown and
useful information to the user, assuming that the recommender has previously collected features of the user
(see, for instance, Jannach et al. 2010). Normally, the user profile is created and updated automatically
according to its interaction with the visited content.

Although this paper assesses the above three content identification methods, the remainder of this subsec-
tion focuses on describing the methods used by the recommenders. A recommender (or recommendation sys-
tem) differs from other content identification methods in that it takes the initiative in proposing content without
waiting for the user to initiate a content identification process. According to the method used to find pieces of
advice, we have the following types of recommenders (see Jannach D. et al. (2010) for a further description
of these methods):

1. Collaborative filters draw statistical conclusions from the behavior or preferences of a large set of users
in order to cluster users and content according to their similarity. Data can be collected explicitly (e.g. asking
people to rate content) or implicitly (e.g. observing the user navigating through the links of a website).
Collaborative filters can be roughly divided into two types: similarity-based and prediction-based. Similarity-
based filters aim to find similar content or users (i.e. they create clusters). The Similarity score is computed by
observing facts such as what they have viewed together. Similar users are those with analogous visits or votes.
In contrast, prediction-based-filters use records of users similar to the current user to predict how much a user
would like an unseen content or user. EduMotion implements collaborative filters and its implementation is
described in "Recommender".

2. Social tagging (or collaborative tagging) systems take advantage of the collaborative annotation of content
with freely chosen keywords, named tags. These tags allow users to collaboratively classify and find content
using methods that are in some ways similar to the text search methods.

3. Content-based filters recommend content to users based on a description of the content and the profile
of the user. Usually, the details of the recommendation method differ depending on the content representation.

Pazzani M. et al. (2010) develop this idea.

4. Rule-based recommenders are a kind of expert system that uses rules to infer pieces of advice. Experts
in education may predefine these rules, and the system usually allows the instructor to add or customize rules.
In contrast to the previous methods, rule-based recommenders are able to generate recommendations different
to finding similar content or users. For instance, frequently rule-based recommenders provide students sugges-
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tions regarding the activities to undertake to improve their skills or the best training routes they can follow
according to their abilities or expectations.

2. Architecture and functionality of EduMotion
This section describes the software applications, architecture, and functionality of EduMotion that support
several learning scenarios.

EduMotion is a repository of learning scenarios, with users, educational activities, itineraries and Points of
Interest (POls) that comprises two applications:
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1) The CMS (Content Management System) is a web application to manage users, activities, activity sub-
scriptions, itineraries, Points of Interest (POls), comments, etc. The CMS also allows for the rating, search, rec-
ommendation and assessment of the activities.

2) The mobile application facilitates information exchange on mobility. The mobile application communi-
cates with the CMS so that users can perform their activity and organizers can track in real time the perform-
ance of their users. The mobile's GPS (Global Positioning System) and LBS (Location-Based Service) enable
outdoor and indoor users” location tracking.

Figure 1 shows a screenshot of the CMS and the mobile application.

Regarding the user profile, EduMotion defines three roles (authenticated user, organizer and administrator),
valid for both the CMS and mobile app, and each of which corresponding to a set of fixed permissions that
depend on these roles. Normally, users participate with the authenticated user role. As all registered users
receive the authenticated user role, normally they do not need further intervention from the administrator of
EduMotion. However, some users need to receive further permission to play additional roles (in particular, the
organizer and administrator roles). The users with the organizer role can create activities. The users with the
administrator role can grant additional roles to other users and manage information associated with the user's

account.
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Figure 1. Software applications of EduMotion.

© ISSN: 2255-1514



The user subscribes to activities using the CMS, and for this purpose they can use a computer or a mobile
browser. After that, the user switches to the mobile application to execute the activities because in this way
s/he can take advance of the geolocation capabilities.

EduMotion provides public and private activities. VWhen a user subscribes to a public activity, sthe auto-
matically receives the member activity role. Private activities require the organizer's intervention before the sub-
scribed users receive the member activity role. When a user receives the member activity role s’he can navigate
the itinerary (both from the CMS and from the mobile application) and they can post comments (assuming that
comments are enabled).

To implement the activity subscription, in addition to the aforementioned roles that the administrator grants
or revokes, EduMotion implements activity roles granted by the activity organizer and scoped on the activity
itself. In particular, EduMotion provides the non-member, member, and administrator member activity roles.

The users with the organizer role are the ones in charge of creating and publishing activities. In the case
of private activities, the organizer is in charge of accepting the subscriptions to his/her activities. The activity
must have a title, and as an option may also include a photo, video and a description. There is also an option
to indicate whether or not the users can send comments, and a set of POls that define the itinerary. The start
date of the activity is mandatory, and the organizer can also indicate the end date and time.

Open acthvities

Figure 2. Open activities.

Figure 2 shows the web page that lists the open activities. When the user selects an activity, the activity
expands, as Figure 1 (a) shows, to include the title, subscription role, ratings, a photo, the description, the date
and the itinerary.

Usually, an activity contains information about the POls to visit and the order (itinerary) in which to visit
these POls. As Figure 3 shows, the activity management dialog includes a box designated for gathering this
information.

kirs L 1]

Bl m e Pt O baigaqs

Figure 3. Management of the itinerary of an activity.

© ISSN: 22551514

<
=)
3
—
)
%
)
<
S
E
>
v
5
£
4
O




=
=
S
Q
=
£
<
i
>
g
2
g
o

Figure 4. Monitoring an activity.

The cross arrows in the POls allow the organizer to reorder the POls in the itinerary. When the organizer
presses the «Edit» or «Add new Point Of Interest» button, this POl expands to gather the information related
to this POI. The organizer must provide a title for the POl and, as an option, a photo, a video, a description
and a geocoded place name (e.g., «Paseo de la Castellana, 163 28020 Madrid»). This geocoded place will be
converted to its GPS coordinates using forward geocoding.

Regarding activity monitoring, as Figure 4 (a) shows, the mobile application allows the user to know his/her
position as well as the position of the visited and unvisited POls. If the organizer has enabled this option, the
user can add new POls to the activity and share this information with the users subscribed to this activity.

Finally, as Figure 4 (b) shows, the organizer can check the current position of all the users subscribed to
the activities that s/lhe manages while they are being executed. This functionality is especially useful for schools,
allowing teachers to know at all times where their pupils are.

Finally, regarding activity assessment, the organizer can create assessments associated with an activity or
PO, and the users can submit comments and attach videos or photos to these assessments. In addition, the
organizer can create tests to be completed at the end of the activity.

For scenarios involving formal learning (e.g. schools), the organizer will be able to link to the institutional
LMS so that the student will be able to sign in and submit her/his assignments.

3. Content identification

As aforementioned, in "Rationale”, the lack of predefined activities in informal learning settings introduces
the problem of content identification. This section describes how EduMotion implements the three content
identification methods introduced in "Current content identification methods". This section also contributes to
the state of the art by highlighting the positive consequences of transforming a piece of advice into another one
that is easier for the user to understand.

Common aspects
The methods introduced in "Current content identification methods" for identifying suitable content have
the following two aspects in common:

1. Presentation of the results. Typically, in a modern scenario, all these methods produce a list of suggested
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items that is presented to the user, and the user can select (click) an item to expand the details.

2. Decision criteria. Two criteria are usually combined: a) relevance, which corresponds to the degree to
which content matches the user intentions, and b) popularity, which corresponds to the perceived importance
of the content for other users. Text search engines usually consider the relevance first. If the content is not rel-
evant to a query, the engine discards this content. Otherwise, a second group of popularity criteria (such as
Google’s PageRank) is used to ponder the relevance of each piece of feasible content. When a user searches
through a popularity list, s’he implicitly performs the inverse process. The user starts exploring from the top of
the popularity list discarding content that does not match what s/he is looking for. Recommenders aim to auto-
mate this exploratory process.

Content identification guidance

This subsection introduces our classification for content identification guidance by taking into account two
key differences between the above-mentioned methods for identifying suitable content:

1) Personalization level. This indicates the level to which the collected features and preferences of the user
(i.e., user profile) are considered during the search for content. While popularity lists tend to ignore the user
profile (e.g. the list of best-seller records in an electronic music store is often the same for all the users), rec-
ommenders exploit to the utmost the collected profile of the user in order to provide highly customized recom-
mendations. Text search engines are in the middle; that is, they consider some aspects of the user's profile (e.g.
country, language), but the most important aspect in making the decision is the list of words that the user pro-

vided.

2) Explainability level. This indicates the level to which the user understands the reason why the content
has been chosen. Recommenders tend to hide from the user the reason why the content has been designated.
Since how these recommendations where determined in not given, users tend to be skeptical of these «out of
the blue» recommendations. On the other hand, when the user chooses an item in a popularity list, the user
knows perfectly why this content is being recommended. Logically, the position in the list depends on the rank-
ing criterion (e.g. best-seller, funniest, etc.), but this criterion is explicit and perfectly clear. Text search engines
are in the middle; the user knows that the suggested content depends on the list of words that he/she provides,
but there are other criteria that text search engines normally hide (e.g. PageRank, distance between words,
advertisement campaigns, etc.).

Figure 5. Content guidance tradeoff.

© ISSN: 22551514

<
=)
3
—
)
%
)
<
S
E
>
v
5
£
4
O




Figure 5 shows the tradeoff between the level of personalization and explainability associated with each
kind of content guidance. With the popularity list, the user receives high level of explainability and low level
of personalization. On the other hand, with the recommender, the user receives a lower level of explainability
with a higher level of personalization.

To best demonstrate the consequences of these identification methods in a collaborative educational plat-
form we have implemented them in EduMotion. The following subsections describe these methods.

Recommender
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This subsection describes the collaborative filters that EduMotion implements. "Current content identifica-
tion methods" divided collaborative filters into similarity-based filters and prediction-based filters. Figure 6 (a)
shows a similarity-based recommendation that EduMotion provides named «Users like you». This recommen-
dation shows the users who have rated similarly to the currently logged user. The similarity score ranges
between +1 (completely similar) and -1 (completely dissimilar). This view only shows up to the 5 most similar
users with a similarity score greater than 0.5. The recommendation in this example only shows 3 users, which,
for the currently logged user, are the users with a similarity score greater to 0.5.

Figure 6 (b) shows a prediction-based recommendation named «Recommended for you». It recommends
nodes that might interest the current user most. This recommendation comes from the fact that other users
who vote similar to the current user have rated this content highly.

Ugers Like woo Rrcommended (oF you
1w
LRSS
(L5
S oy iTy- Sl i Presicaon-Demed

Figure 6. Recommendation in EduMotion.
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Figure 7. Text search results.

Note that these recommendations, especially the prediction-based recommendation in Figure 6 (b) suffer
from a lack of explainability. Users might wonder why they are receiving a recommendation and this would
reduce their willingness to pay attention to the suggested items. To make a comparison and best highlight the
importance of including explainable guidance, the next subsections describe the other two methods of guidance
implemented in EduMotion.

Text search
Figure 7 shows a result obtained by a user when she searches for «madrid» in EduMotion. Note that

although most of the results relate to activities and POls in Madrid, there appears a non-relevant one such as
the activity belonging to Toledo. This is because its description mentions that Toledo is in the south of Madrid.
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Figure 8. Rating an activity.

[nformative sctivities Enjoyvable activities

Informative POls Enjoyable POIs

Figure 9. Popularity list.
Popularity list

To predict how useful a POI or activity may be to the user, EduMotion allows users to rate content. Figure
8 shows an example of a rated content. Each user can rate two aspects using two standard five-stars widgets.
The user indicates with the first widget whether the content is funny, and with the second widget whether it
has been informative. Users are not forced to rate any content because we want the user to rate content only
if s/he considers it useful to do so. Otherwise, forcing the user to rate all the content may give rise to a set of
ill-considered ratings that do not precisely describe the tastes of the user.

From these ratings, Figure 9 shows an example of a popularity list in EduMotion. The list is divided in four

tables. The tables on the left show the activities and POls that have been rated as most informative, and the
table on the right the ones rated as most enjoyable.
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Content guidance methods comparison

Table | compares the above three methods of identifying content according to the criteria of relevance vs.
p g g

popularity (see "Common aspects") and explainability vs. personalization (see "Content identification guid-
1"

ance").

Recommenders (such as our collaborative filter) fequently take into account the popularity of the content
but do not consider its relevance (e.g. whether it responds or not the user query). As they generate personal-
ized content their level of personalization is high, but as they rarely consider user input, the intelligibility level
is low.

[ ra— Popularity Explarmabilits Farsoraliartio
oy |".""||'.".'|:;'I I ] High [ |.l'" I H||"|. I
Tead s [ Aediint I L E T I S bedsue I
,:l,._,-_:.‘:,, g _.li.;l.:.l. = |g.| S -I-“L. e ;

Table 1. Content guidance methods comparison.

Text search is an effective and widely used method, but it has the disadvantage that normally tends to focus
on finding relevant content and disregard popularity, and so does not estimate how interested the user is going
to be in the activity. The big innovation of the PageRank algorithms (Page, 1999) was that introduced popularity
in the ranking. Current large search engines also consider some user preferences.

The popularity lists are very effective in identifying popular content (i.e., the best rated content) but do not
allow for finding relevant content (i.e., matching the topic of interest of the user). This is just the opposite of
text search in which the topics are easily found, but the popularity (i.e., informative and enjoyable levels) is hid-
den.

4. Case study: Guiding students on a visit to a zoo
In this section, we focus on demonstrating the flexibility of the activity-based pedagogical model and how
it adapts to real-world situations that were not considered during the initial design.

This selected case study describes how EduMotion applies to a school that wants to complement biology
classes with a visit to the Zoo Aquarium of Madrid. In this case, the school (and not the students) subscribes
the users to the activity and therefore the content identification is used from an organizational level. Also, the
individual students may require deciding the next exhibit (i.e. POI) to visit and they will use the recommender
features of EduMotion. The students will also collaborate by cross-posting comments regarding the different

POls.

At first sight, the requirements of the school seem to fit with the activity-based functionality that EduMotion
implements. The school wants to reinforce the skills being studied in class through fieldwork activities. The
school already has government funds to buy a mobile for each student so they only need to acquire a license
to use EduMotion in order to carry out these out-of-class activities. The POls seem to be the ideal way to indi-
cate the animals that student are going to get to know, while the students use the provided content identifica-
tion methods to build their own visit plan. The teachers are pleased with the possibility that EduMotion offers
of monitoring at all times the position of students, because in this way they can reduce the changes of losing a
student. The comment posting system facilitates collaborative learning. This is a local government requirement
they need to comply with to get the out-of-class activities funded. However, when we moved forward in
preparation for the activity two problems were identified:
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(1) Grouping. EduMotion does not provide the option to create groups, and teachers want to bring students
into groups of no more than 20 students. We preferred not providing this ability to create groups in order to
reduce the difficulty of using EduMotion. We think that this feature would be used only in a few cases like this,
and will merely clutter the system, making its usability harder for the target audience (mainly preteens and poor-
ly trained workers).

(2) Itineraries. Teachers do not want students to have to visit the POls in a particular order, but prefer stu-
dents to visit all points in the order that they prefer.
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After reflecting on the first problem we realized that an activity subscription is already a form of grouping
users. The proposed solution was to take advantage of the fact that EduMotion allows for cloning an activity.
Since all groups were to perform the same activity on different days, it was possible to create an activity that
would serve as a template and clone it as many times as groups. Once an activity is cloned, the title has to be
changed to add the group name (e.g.«Visit to the Zoo de Madrid (Group B)»). The starting day of the activity
would also need to be adapted accordingly.

The solution to the second problem was just to allow students to visit the POls in the order they prefer. In
fact, EduMotion does not designate a path for the user, but simply marks on the map the user's position, the
positions of the visited POls, and those that are pending for visit. To ensure that the student visits all POls, the
teacher asks the students to take a picture of the POI with the phone and send it as a comment associated with

the POL.

The teachers thought that the way we proposed to create groups by duplicating activities was comfortable,
since the main duty for them was to create the description of activities and places to visit during the activity.
The second solution was also accepted as a valid way to ensure that students visit every POI.

This case study shows that EduMotion is able to adapt to different informal learning activities intended to
be executed out of class.

5. Discussion, conclusions and future work

This report described how the problems of content identification, activity management, and the outdoor
execution of the activities can be addressed in a collaborative environment for informal learning. To do so, we
have designed and implemented a learning platform for informal scenarios called EduMotion. Among other
interesting features, such as, i.e. activity monitoring and itinerary management, EduMotion provides a solution
for content identification in informal learning situations. The solution is based on a combined use of recom-
menders, text based search and popularity lists, offering a balanced functionality with different levels of per-
sonalization and explainability, to best suit the end user. EduMotion offers enough flexibility to be adapted to
different off-classroom and activity-based learning scenarios. The presented case study (a visit to the zoo) dis-
cusses how EduMotion fits the needs of both teachers and students and foster collaboration, including when
the participants are in different spatial locations.

Regarding content-identification, this paper has proposed that explainable guidance tends to be more reli-
able for the user than highly customized guidance, and so it should not be disregarded. This is because it is
easier for the user to accept advice when they understand how it was generated. Furthermore, this paper high-
lights the positive consequences including pieces of advice easily understandable by the user. To demonstrate
this approach, we have implemented an activity-based collaborative educational platform that incorporates per-
sonalized and explainable guidance.

The unstructured nature of informal learning requires different ways of collaboration. EduMotion fosters
collaboration by using mobile devices to facilitate the management of activities and enabling information
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exchange among peers. As a result, the students are motivated to interact and active participants in their own
education.

As a future work, our next step will be to use the EduMotion platform to conduct experimental tests in
order to determine the level of accordance and confidence of each kind of guidance, as well as the achievable
benefits when combining them.

Notes

(1) In this paper geo-positioning refers to indicating the geographical position of an element and geolocating
refers to finding this element in the map.
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Aplicacién de las TIC en la educacién
superior como estrategia innovadora para
el desarrollo de competencias digitales

Application of ICT in higher education as an innovative strategy for the develop-
ment of digital skills

RESUMEN

El propésito del presente proyecto fue aportar evidencias para resolver la siguiente pregunta: {Cémo influye en el proceso edu-
cativo la utilizacién de una plataforma de gestién de contenido con tecnologias emergentes para desarrollar competencias digita-
les? El objetivo planteado se dirigié al analisis de la efectividad de la innovacién de estrategias aplicadas con el uso de tecnologias
emergentes para el desarrollo de competencias mediadas por tecnologia en dos cursos de programas de educacién superior en dos
universidades de Latinoamérica (Colombia y Perd) en la modalidad presencial, partiendo de la estrategia de innovacién educativa
basada en evidencia con el método de investigacién con estudio de casos, utilizando como técnicas de recoleccién de datos la
entrevista, la bitdcora del investigador y el anélisis de documentos significativos. Con base en los hallazgos de la investigacién se
encontrd que la utilizacién de una plataforma de gestién de contenido con tecnologias emergentes para desarrollar competencias
digitales influye en el proceso educativo de la siguiente forma: a) La utilizacién de las TIC en procesos educativos a través del uso
de plataforma de gestién de contenidos se constituye en un elemento dinamizador para el desarrollo de competencias digitales, b)
Las TIC se consideran un aspecto transversal en la innovacién de estrategias en procesos educativos para el desarrollo de com-
petencias digitales, y c) la utilizacién de TIC en procesos educativos fomenta el trabajo en colaborativo.

ABSTRACT

The purpose of this project was to contribute evidence to resolve the following question: {How does influences the educational
process the utilization a content management platform with emerging technologies to develop digital skills? The proposed objective
was the analysis of the effectiveness of innovation applied to the use of emerging technologies for developing skills mediated by
technology in two courses of higher education programs at two universities in Latin America (Colombia and Peru) in the presencial
modality, based on the strategy of educational innovation in evidence-based research method with case study, using data collection
techniques the interview, the researcher Blogs and analysis of significant documents. Based on the findings of the investigation it
was found that the use of a content management platform with emerging technologies to develop digital skills influences the edu-
cational process as follows: a) The use of ICT in educational processes through the use content management platform constitutes
a stimulus for the development of digital skills, b) ICTs are considered a cross-cutting issue in innovation strategies in educational
processes for the development of digital skills , and c) the use of ICT in educational processes fosters collaborative work.
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Introduccién.

El impacto de las tecnologias emergentes en los procesos educativos ha generado un creciente interés a
nivel mundial como factor que posibilita una mayor cobertura educativa en especial en los paises en via de
desarrollo. En la nueva sociedad del conocimiento, la habilidad para la bdsqueda, y utilizacién de la informa-
cién adquiere cada vez mas una mayor importancia dada la gran cantidad y diversa calidad de las fuentes de
informacién.

En el sector de la Educacién Universitaria esta habilidad se debe desarrollar a través de estrategias que
presenten un grado de innovacién en el proceso educativo. En este orden de ideas el propésito del proyecto
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fue aportar evidencias para resolver la siguiente pregunta: {Cémo influye en el proceso educativo la utilizacién
de una plataforma de gestién de contenido con tecnologias emergentes para desarrollar competencias digi-
tales?

El objetivo planteado se dirigié al anélisis de la efectividad de la innovacién de estrategias aplicadas con el
uso de tecnologias emergentes para el desarrollo de competencias digitales en dos cursos de programas de
educacién superior en dos universidades de Latinoamérica (Colombia y Perd) en la modalidad presencial, par-
tiendo de la estrategia de innovacidn educativa basada en evidencia con el método de investigacién con estu-
dio de casos.

El documento aborda en el capitulo uno, una revisién desde el punto de vista tedrico sobre el tema de tec-
nologias emergentes para la educacién, siguiendo con el tema de tecnologias emergentes de acceso abierto,
finalizando con el anélisis de investigaciones relacionadas con innovacién educativa de proyectos emergentes.

Seguidamente se abordan las dimensiones que hacen parte del tema de investigacién para una mayor com-
prensidn de la naturaleza del estudio. Por tanto se tratan aspectos relacionados con el contexto de la investiga-
cién, el disefio del proyecto con tecnologias emergentes, y el método de evaluacién de la intervencién. En este
se tratan la revisién de la metodologia a utilizar en la investigacién iniciando con una revisién tedrica y practica
del método de estudio de casos. Se enfatiza en la seleccién de la poblacién y muestra; las categorias e indica-
dores de estudio; fuentes de informacidn, las técnicas de recoleccién de datos utilizadas, los resultados de la
prueba piloto, la aplicacién de los instrumentos, y la captura y analisis de datos.

En el tercer capitulo se describen los datos arrojados por cada categoria de acuerdo con los resultados de
la aplicacién de los instrumentos en los dos grupos seleccionados para el trabajo de campo. Posteriormente se
realiza el anlisis e interpretacién de los mismos mencionando los principales hallazgos respaldados en el sus-
tento tedrico de los expertos en el tema. En el dltimo capitulo se aborda la presentacién de las conclusiones y
recomendaciones derivadas del estudio.

1. Marco conceptual

1.1. Tecnologias emergentes para la educacién.

En la actual sociedad del conocimiento, se observa con mayor frecuencia el surgimiento de nuevas tecno-
logias que tienen una incidencia directa en la transformacién o creacién de nuevas industrias y que conducen
a la desaparicién de productos, bienes o servicios. Estas tecnologias llamadas emergentes (TE) se ubican en
los campos de la nanotecnologia, biotecnologia, ciencia cognitiva, robética, inteligencia artificial y las tecnolo-
gias de la informacién y la comunicacién (TIC), estas Gltimas caracterizadas por su gran impacto en el campo
educativo. Este impacto segin Veletsianos (2010a) recoge aspectos como herramientas, conceptos, innovacio-
nes y avances tecnolégicos relacionados con la educacién, que requieren de los actores involucrados el desa-
rrollo de nuevas competencias para el aprovechamiento del potencial de estas tecnologias.

En el campo especifico de la Educacién Superior, estas habilidades se deben desarrollar a través de estra-
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tegias que presenten un grado de innovacién en el proceso de ensefianza-aprendizaje. Al respecto Marugin,
Martin, Catalina y Roman, (2013) mencionan que el objetivo de las estrategias de aprendizaje es influir en la
forma como las personas seleccionan, adquieren, retienen y organizan nuevos conocimientos a través de habi-
lidades de lectura -escritura (representacién), de seleccién y de autodireccién. Estas habilidades requeridas
tanto en docentes como en estudiantes, pueden potenciar el uso de estrategias innovadoras de ensefianza -
aprendizaje mediadas por la Tecnologias de informacién y Comunicacién TIC, para las que Hinojo y
Fernandez, (2012) destacan entre otras, los entornos abiertos de formacién, Comunidades Virtuales de
Aprendizaje (CVA), entornos de aprendizaje en linea e-learning, ambientes de aprendizaje combinados (blen-
ded learning), aprendizaje electrénico mévil (m-learning) y otros aprendizajes mediados por redes sociales.

La inclusién de las TIC en entornos educativos requiere asi mismo de nuevos desafios en el proceso de
ensefianza. En tal sentido Adell y Castafieda (2012) enfatizan en la necesidad de adoptar pedagogias emer-
gentes acordes al surgimiento de las nuevas tecnologias. Por su parte Ng'ambi, Gachago, Ivala, Bozalek y
Watters (2012, Jun) mencionan que el uso de TE por parte de los educadores depende del contexto y puede
Mortera Gutiérrez(s.a), dirigirse a un aprendizaje replicativo - prescriptivo o emergente - transformador. As{
mismo, para la evaluacién Wai-tszFong, Ricci, et al. (2013) proponen una adaptacién del Modelo de
Aceptacién de Tecnologia (TAM) para indagar sobre ocho dimensiones a saber: la utilidad percibida en bene-
ficio personal, utilidad percibida para el beneficio social, facilidad de uso, cuestiones de la preocupacién por
el tiempo, temas de interés acerca de la tecnologia y soporte técnico, intencién de usar Portafolio, y eficacia
en el uso de computadoras como soporte de ensefianza con el usos de portafolios digitales.

1.2. Tecnologias emergentes de acceso abierto.

El acceso abierto u Open Access, es un movimiento que promueve el acceso libre y gratuito a los recursos
digitales, fomentando su libre disponibilidad en Internet y permitiendo a cualquier usuario su visualizacién, des-
carga, copia, distribucién o cualquier otro uso legal de la misma, sin ninguna barrera financiera, técnica o de
cualquier tipo. De acuerdo a Suber (2004) la Gnica restriccién sobre la distribucién y reproduccién es dar al
autor el control sobre la integridad de su trabajo y el derecho a ser adecuadamente reconocido y citado.

Actualmente, somos participes de un cambio en el acceso, almacenamiento y distribucién de los recursos
digitales, a decir de la digitalizacién electrénica de la informacién y comunicacién ha creado un conjunto de
productos, efectos, representaciones y artefactos que estan impactando diversas dimensiones de la vida social
y cultural contemporanea; éste fenémeno esta conllevando a repensar las practicas o usos que se tiene sobre
dichos recursos y las tecnologias que hacen posible ello.

Las tecnologias emergentes, de acuerdo con Ramirez Montoya (2013) son aquellas que se descubren
recientemente o que se encuentran en proceso de desarrollo, o bien, que partieron tras realizar una actualiza-
cién de importancia en una tecnologia de alto impacto ya existente; por tanto éstas se encuentran en constante
evolucién, enriqueciéndose permanentemente para proporcionar respuestas a las mdltiples necesidades que los
usuarios demandan de ellas.

La integracién de las tecnologias emergentes dentro de los ambientes educativos y de la vida cotidiana ha
permitido el desarrollo de los medios digitales y de los ambientes de aprendizaje electrénicos en donde los
Recursos Educativos Abiertos y los Objetos de Aprendizaje expresan sus mejores potencialidades educativas.

El término Recursos Educativos Abiertos, segin el Centro de Nuevas Iniciativas (2008) hace mencién a
los materiales digitalizados ofrecidos libre y gratuitamente, y de forma abierta para profesores, estudiantes y
autodidactas para utilizar y reutilizar en la ensefianza, aprendizaje y la investigacidn; en tanto que incluyen, en
primer lugar a los contenidos formativos, tales como cursos completos, software educativo, médulos de conte-
nido, recopilaciones y publicaciones; en segundo lugar a las herramientas, tales como software para poder
desarrollar, utilizar, reutilizar y entregar el contenido formativo, incluidas la basqueda y organizacién del con-
tenido, los sistemas de gestién de contenido y formacién, las herramientas de desarrollo de contenidos y las
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comunidades educativas en linea; para finalmente en tercer lugar tener los recursos de implementacién, tales
como las licencias de propiedad intelectual para promover la publicacién abierta de materiales, disefio de prin-
cipios de buenas practicas y de traduccién de contenidos. Burgos y Ramirez (2010) identifican barreras de
acceso relacionadas con infraestructura tecnol8gica, aspectos legales en materia de licencias de uso, REA no
adaptables para el contexto local, pocos recursos educativos en espafiol , falta de conciencia en el ambito ins-
titucional y una gran brecha de alfabetizacién digital en los estudiantes lo que no permite una Sptima utilizacién

de los REA.

1.3. Investigaciones de innovacién educativa de proyectos emergentes.

Instituciones de educacién superior alrededor del mundo, migraron de manera acelerada y desordenada
hacia los nuevos modelos o enfoques de ensefianza-aprendizaje basados en las teorias pedagdgicas ya clésicas,
como las constructivistas sociales y construccionistas del aprendizaje, el aprendizaje basado en proyectos, el
aprendizaje trialdgico, el conectivismo y el aprendizaje rizomatico, todos mediados por las nuevas tecnologias.
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Thomas, D. y Brown, J. S. (2011) concibieron las tecnologias y las pedagogias emergentes como “una
nueva cultura del aprendizaje que cultiva la imaginacién para un mundo en constante cambio”. Este impacto
segdn Veletsianos (2010b) recoge aspectos como herramientas, conceptos, innovaciones y avances tecnolégi-
cos relacionados con la educacién, que requieren de los actores involucrados el desarrollo de nuevas compe-
tencias para el aprovechamiento del potencial de estas tecnologias.

De todo ello nacié la cultura crear una simbiosis entre la educacién tradicional mediada por la red digital y
las diferentes formas de producir y reproducir contenidos. Se pasé del e-learning (como el modelo a seguir que
agrupa las diferentes tendencias) hasta el blended learning (una especie de mezcla de todos los modelos) que
fue acogido por instituciones universitarias.

Consolidar los procesos educativos mediados por las tecnologias emergentes como las TIC, permitié dar
paso a una serie de proyectos en instituciones de Europa y Estados Unidos. Christensen, C. M. y Overdorf,
M. (2000) proponen una serie de ideas para innovar “disruptivamente” la educacién. Proponen, como eje cen-
tral, adoptar una perspectiva de la ensefianza centrada en el estudiante usando las TIC “cortar a medida” de
las caracteristicas de cada aprendiz la metodologia didactica.

También proponen disefiar un curriculum modular usando tecnologias centradas en el estudiante y el
aprendizaje y no “monoliticas” o centradas en el profesor, que estandarizan la ensefianza y la evaluacién con
los resultados conocidos. Padrés (2011) presenté para Catalufa en relacién al proyecto EDUCAT 1X1, que
muchos docentes utilizaban las TIC en el aula ocasionalmente o como mera sustitucién de tecnologias.

Dependiendo del grado de presencialidad o distancia en la interaccién entre profesor o profesora y alum-
nado (Area, San Nicolds & Farifa, 2010; referenciando a Area & Adell, 2009) se diferencian tres modelos de
docencia: - Modelo de docencia presencial con Internet: el aula virtual como complemento o recurso de apoyo.
Modelo de docencia semipresencial: el aula virtual como espacio combinado con aula fisica o blended lear-
ning.

La entrada que estamos experimentando en el Espacio Europeo de Educacién Superior (EEES), hace cada
vez mas hincapié en el trabajo auténomo del alumno o alumna. Se le da mucha importancia al trabajo que desa-
rrolla el alumno o alumna de forma no presencial, y que resulta clave para la implantacién de los créditos

ECTS (EuropeanCredit Transfer System).

Instituciones como la Universidad de Jaén, iniciaron con un profesor de Didactica de las Ciencias Sociales
que contaba con un entorno virtual como apoyo a la docencia presencial. Con esta herramienta se persigue el
enriquecimiento de la accién formativa, més alld de la limitada conferencia magistral (Hinojo, M. A. y

Fernindez, A. 2012).
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Otra experiencia es el trabajo de Barroso y Cabero (2010) con la implantacién del e-learning en universi-
dades como la de Malaga, Sevilla o Huelva. También en la Pontificia Universidad Catélica Madre y Maestra
de la Repdblica Dominicana con estudiantes de la asignatura de Filosofia y Fisica, y la Universidad
Complutense de Madrid comenzé como proyecto experimental un campus virtual con 200 profesores y profe-
soras voluntarios en el curso 2003-04.

Todas estas experiencias contribuyen a la tendencia de asimilar y contextualizar las tecnologias emergentes
en el campo educativo superior.

2. Marco contextual y método de intervencidén del proyecto con tecnologias
emergentes.

2.1. Marco Contextual.

En la actual sociedad del conocimiento cada vez son mas visibles los cambios en los entornos educativos,
en la interaccidn con la informacién, la comunicacién entre los actores del proceso educativo y sus relaciones
con los contenidos de formacién, cambios que implican el desarrollo de nuevas competencias para hacer frente
a las nuevas necesidades del entorno.

Al respecto Cabero y Llorente (2008) enfatizan tres factores fundamentales: que el profesor al no ser ya
el depositario del saber, debera cambiar su rol a un disefiador de situaciones mediadas para el aprendizaje; dos,
que las bibliotecas ampliaran su oferta a otros materiales educativos y se convertirdn en verdaderos centros de
recursos multimediales y tres, que la informacién circularé libremente por la red, no dependiendo por tanto de
su ubicacién localizada en contextos cercanos (ej. Bibliotecas, librerias). Por tanto los estudiantes antes que
ser receptores pasivos de informacién tendran que tomar decisiones sobre la basqueda, fiabilidad y utilizacién
de la informacién encaminada a la construccién del conocimiento.

La necesidad de formar en competencias digitales, es un imperativo fundamental para la educacién supe-
rior en la sociedad del conocimiento. Ramirez (2012) propone para su implementacién, el disefio de estrategias
con el uso de TIC para desarrollar habilidades para el acceso y uso de la informacién; identificacién de recur-
sos para ser utilizados mediante TIC, transferencia y aplicacién de los recursos, y evaluacién de la estrategia
empleada. Siguiendo a Area (2010) las universidades deben formar a las personas en las competencias nece-
sarias de modo que puedan afrontar los desafios derivados de las nuevas relaciones sociales, y responder a las
nuevas necesidades tecnoldgicas, econdmicas, cientificas y culturales.

Las caracteristicas que presentaron los estudiantes universitarios de pregrado, corresponde a lo que Rovira
(2011) nos sefala como generacidn Y; esta generacién aproximadamente son los nacidos entre los afios 1980
y 2000, también conocidos como los Milennials, cuyas caracteristicas esenciales son las de tener a la tecnologia
como su aliada, son comprometidos con lo que les interesa y sobre todo que prefieren aceptar desafios que
involucren a un conjunto de personas que los llevara a conformar diversas comunidades, esencialmente las que
son mediadas por las TIC; en ese sentido Gaitanaru (2013) menciona que cada vez se hace imprescindible la
incorporacidn a los procesos de ensefianza aprendizaje, de los recursos que el acceso a internet hoy propor-
ciona, a partir de la revolucién que esta significando la masificacién del uso de computadoras, laptops y table-
tas.

El contexto de este proyecto con tecnologias emergentes abiertas, se centrd en trabajar con dos grupos,
uno de ellos fue el grupo de estudiantes de pregrado de la Universidad Continental de Perd, en la asignatura
de métodos y técnicas de estudio; y el otro grupo, fue el de estudiantes de la Universidad Francisco de Paula
Santander Ocafia de Colombia, en la asignatura de comunicacién social; las edades en ambos grupos oscilan
entre los 17 a 21 afos, haciendo un total de 150 estudiantes y 4 docentes que tienen a su cargo dichas asig-
naturas; con lo cual se logré la aplicacién de una plataforma de gestién de contenido con tecnologias emergen-
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tes para desarrollar competencias digitales, los detalles especificos del contexto se describen en la Tabla 1.
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Tabla 1. Descripcién de contexto donde se aplicara el proyecto.

2.2. Disefio del proyecto de tecnologias emergentes.

El desarrollo de las Tecnologias de la Informacién y Comunicacién TIC en los ambientes de aprendizaje
influye en la forma en cémo se da el proceso ensefianza-aprendizaje. Si en las instituciones de educacién supe-
rior se siguen utilizando estrategias convencionales para fortalecer las habilidades en la bdsqueda y uso de la
informacién, no se aprovecharan las potencialidades que ofrece la sociedad del conocimiento. Por tanto se
hace necesario potenciar el uso de las TIC a través de la implementacién de estrategias innovadoras con tec-
nologias emergentes, de forma que faciliten la adquisicién y desarrollo de las competencias digitales de los
actores educativos en la actualidad.

En este orden de ideas el proyecto se dirigié a aportar evidencias para resolver la siguiente interrogante:
{Cémo influye en el proceso educativo la utilizacién de una plataforma de gestién de contenido con tecno-
logias emergentes para desarrollar competencias digitales?

El objetivo del proyecto fue analizar la efectividad de la aplicacién de tecnologias emergentes especifica-
mente a través de la innovacién de un gestor de contenidos en el desarrollo de competencias digitales en tres
cursos de programas de educacidn superior.

Para la realizacién del Gestor de Contenidos se tuvo en cuenta las siguientes fases: analisis, disefio, desa-
rrollo e implementacién. Un gestor de contenidos se basa en aplicaciones dirigidas a la gestién integral de pro-
yectos desarrollados en Red y cumple varias funciones simultineamente: desde el disefio, seguimiento y control
de un flujo de trabajo, a servir de elemento mediador entre sus usuarios, facilitar el acceso a los documentos,
permitir su crecimiento incremental. Este tipo de recursos digitales, se alimentan de las tecnologias libres y
emergentes para su arquitectura (OVAS, enlaces, video, entre otros) y del filtro de los administradores.

Entre las funciones de un gestor de contenidos se mencionan: asignacién de perfiles distintos para los usua-
rios, soporte para varios navegadores, personalizacién del entorno en funcién del usuario, herramienta de bas-
queda, carga y descarga de documentacién y material. Las aplicaciones anteriores ofrecen, un conjunto de
herramientas para desarrollar los espacios de colaboracién.

2.3. Método de evaluacién de la intervencién.

El método de investigacién seleccionado para la ejecucién de la investigacidn fue el estudio de casos. Yin
(2009) define el estudio de caso como un método de investigacién empirica que trata un fenémeno a profun-
didad dentro de su contexto real, especialmente cuando los limites entre el fenémeno y el contexto no son cla-
ramente evidentes. En este aspecto Stake (2007) indica que desde la particularidad y la complejidad de un caso
singular, se puede llegar a comprender su actividad en circunstancias importantes derivadas de la interaccién
con su contexto. En este orden de ideas el estudio de caso se realizé en la Universidad Continental (Perd) y
en la Universidad Francisco de Paula Santander (Colombia).

Dado que la utilizacién del método estudio de caso es adecuado cuando la investigacién se dirige segdn Yin
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(2006) a una pregunta descriptiva, o cuando es necesario iluminar una situacién particular, en el caso Yin
(2006) del estudié analizado se planted la siguiente pregunta investigativa: {Cémo influye en el proceso edu-
cativo la utilizacién de una plataforma de gestién de contenido con tecnologias emergentes para desarrollar
competencias digitales?

Siguiendo a la anterior interrogante recoge los objetivos descriptivos para producir una primera impresién
la comprensién de los actores y acontecimientos implicados en la investigacién. Un segundo paso requiere deci-
dir si se debe hacer un estudio de caso Gnico o un conjunto de casos estudios. En tal sentido para la investiga-
cién se decidié estudiar tres casos (cursos) con el fin de representar casos confirmatorios o repeticiones que se
presumen son de un mismo fenémeno. Yin (2002) especifica que en estos casos se pueden considerar las mis-
mas variables con la aplicacién de iguales instrumentos en la recoleccién de datos asi sea en diferentes varian-
tes.

Con base en los criterios aconsejados por Yin (2009) en la recoleccién de los datos del estudio de caso se
establecieron lineas convergentes de evidencia (triangulacién) con el fin de presentar los resultados de una
forma sélida. Especificamente la triangulacién se logré a través de la bitdcora del investigador, entrevistas
semiestructuradas (orientada a los docentes de los cursos, para conocer sus apreciaciones sobre el logro de los
objetivos), encuestas (para los estudiantes de los cursos, para determinar ventajas, dificultades, entre otros
aspectos sobre el uso de la tecnologia emergente) (Véase anexo).

La muestra fue de tipo no probabilistico, y estuvo conformada por un grupo de estudiantes de pregrado de
la Universidad Continental de Per( y otro grupo de estudiantes de la Universidad Francisco de Paula Santander
Ocafia, con edades que oscilan entre los 17 a 21 afos, con un total de 150 estudiantes, tal como se aprecia
en la tabla 1.

Para el anilisis se utilizé la metodologia recomendada segin el tipo de aproximacién o método de investi-
gacién utilizada. Mayan (2001) recomienda para las investigaciones de tipo cualitativo un analisis de contenido,
si se utilizan entrevistas semiestructuradas, diarios de campo y grupos focales en el trabajo de campo. En tal
sentido todas las entrevistas fueron trascritas antes de ser analizadas, proceso que se complementd y contrasté
con la biticora del investigador y la informacién tedrica recolectada y relacionada con los constructos.

El proceso anterior permitié validar internamente el estudio de caso. Para Mayan (2001) la validez interna
del estudio se juzga en su relacién con la exactitud con la cual la descripcién de los hechos es una representa-
cién de los datos. Respecto a la validez externa la autora citada menciona que el grado de transferencia o gene-
ralizacién de los datos de una investigacidn, est4 en funcidn directa con la semejanza en el contexto a transferir
y el contexto al cual se transfiere. En este sentido los resultados de la investigacidn se expusieron en una infor-
macién detallada y densa con las caracteristicas especificas del contexto en el que se desarrollé el estudio de
caso.

3. Resultados y analisis de datos.

Siguiendo a Stake (2007) se presenta inicialmente la descripcién de cada caso y la presentacién de los resul-
tados. Para ello se centrd la interpretacidon directa (analisis y sintesis) en el contendido de cada instrumento
tomando como base de analisis las categorias e indicadores del estudio. Con este sustento se rednen las impre-
siones recolectadas para obtener la suma categérica resultante.

3.1. Resultados.

3.1.1. Estudio de casos.
En la tabla 2 se presentan las caracteristicas de cada estudio de caso objeto de la investigacién.
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6 Tabla 2. Descripcién de los estudios de caso.

3.1.2. Plataforma de gestién de contenidos.

Para esta categoria se definen como indicadores analisis los aspectos positivos en el uso de la plataforma
de gestidn de contenidos (Drupal), sus aportes al desarrollo de competencias digitales y la utilidad percibida
por los actores educativos participantes en el proyecto. Los resultados de la suma categérica especificados por
actor educativo participante en el estudio se consignan en la tabla 3.

Indicador Docentes  Estudiantes

F oo Lo Sl
dosificacdn ds @

Tabla 3. Resultados del anilisis de la interpretacién directa y suma categérica por actor educativo.

3.1.3. Competencias Digitales.

En este apartado se presentan los resultados referentes al desarrollo de competencias digitales por parte
de los actores educativos y el papel de las TIC como elemento de innovacién en el disefio de estrategias de
ensefanza.

La Tabla 4 muestra el tipo de competencias digitales manejadas por los actores educativos objeto de la
investigacién.
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Tabla 4. Resultados del analisis de la interpretacién directa y suma categdrica por actor educativo respecto al desarrollo de compe-

tencias digitales.

3.1.4. Competencias Transversales.

En este apartado se presentan los resultados referentes al aporte de las TIC como tecnologia emergente al
desarrollo de competencias transversales por parte de los actores educativos participantes en el estudio. Los
mismos se presentan en la tabla 5.

Competencia Docentes Estudiantes
Transversal 4% %
Trabajo 100 B4
colaborativo
Desamofio de 100 B
pensamwnto
autdnormo

Desarolio de 100 B

pensamsento
critico

Tabla 5. Resultados del analisis de la interpretacién directa y suma categérica por actor educativo respecto al desarrollo de compe-

tencias transversales.

3.2. Anélisis de datos.

En el presente apartado se relacionan los principales hallazgos localizados en el estudio. Los mismos se cla-
sifican respecto a los constructos conceptuales de la investigacién: Plataforma de gestién de contenidos, com-
petencias digitales y competencias transversales.

La utilizacién de las TIC en procesos educativos a través del uso de plataforma de gestién de contenidos
se constituye en un elemento dinamizador para el desarrollo de competencias digitales. Los actores del estudio
resaltan que su utilizacién favorece la basqueda de informacién en la red, y por tanto la construccién del cono-
cimiento y el desarrollo del pensamiento auténomo (Tabla 3).El uso de estas plataformas es respaldado por
Cabero y Llorente (2008) quienes enfatizan en tres factores fundamentales: que el profesor al ya no ser el
depositario del saber, debera cambiar su rol a un disefiador de situaciones mediadas para el aprendizaje; dos,
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que las bibliotecas ampliardn su oferta a otros materiales educativos y se convertirdn en verdaderos centros de
recursos multimediales y tres, que la informacién circulara libremente por la red, no dependiendo por tanto de
su ubicacién localizada en contextos cercanos (ej. Bibliotecas, librerias.). Por tanto los actores educativos en
especial los estudiantes de ser receptores pasivos de informacién pasaran a incidir en la forma en cémo realizan
las acciones de bisqueda, fiabilidad y utilizacién de la informacién encaminada a la construccién del conoci-
miento.

Las TIC se consideran un aspecto transversal en la innovacién de estrategias en procesos educativos para
el desarrollo de competencias digitales. Los actores del estudio de caso resaltan el desarrollo de competencias
relacionadas con la bisqueda, uso y seleccién de la informacién y el desarrollo de competencias investigativas
(Tabla 4). Al respecto Ramirez (2012) propone diferentes modelos y estrategias de ensefianza para ambientes
innovadores y especificamente para el desarrollo de competencias digitales como sesiones de pregunta-res-
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puesta, manipulacién, materiales didacticos atractivos, evaluacidn, investigacidn, contextos significativos, ins-
truccién mediante tecnologia y aprendizaje colaborativo. En consecuencia es necesario para las instituciones
educativas contar con planes que permitan incorporar las TIC en los procesos educativos que contemple
variables de tipo tecnoldgico, pedagdgico, comunicativo y organizacional necesarias para fortalecer las compe-
tencias digitales en los estudiantes.

La utilizacién de TIC en procesos educativos fomenta el trabajo en colaborativo. Los docentes y estudian-
tes encuestados valoran el trabajo en equipo como una competencia derivada del uso del gestor de contenidos
en ambientes educativos (Tabla 5). En este orden de ideas Samat & Chaijaroen (2013),consideran entre las
competencias digitales a desarrollar en los docentes la capacidad para crear y gestionar grupos de trabajo y
promover la participacién activa de los estudiantes seleccionando previamente las herramientas Web 2.0 ade-
cuadas. (Blogs, wikis, redes sociales).Lo anterior se convierte en una oportunidad de mejora para la planea-
cién de las actividades curriculares por parte de los docentes de las instituciones educativas.

4. Conclusiones y valoracién critica del proyecto.

En el presente capitulo se aborda la presentacién de las conclusiones y recomendaciones derivadas del
estudio. Inicialmente se dar4 respuesta a la pregunta de investigacidn siguiendo con una valoracién critica del
proyecto, y finalizando con recomendaciones y sugerencias encaminadas al fortalecimiento de las competencias
digitales de los estudiantes en educacidn superior como referente para futuras investigaciones en el tema.

4.1. Conclusiones.

El eje central del proyecto investigativo giré alrededor del siguiente interrogante ¢Cémo influye en el pro-
ceso educativo la utilizacién de una plataforma de gestién de contenido con tecnologias emergentes para desa-
rrollar competencias digitales? Con base en los hallazgos de la investigacién se encontrd que la utilizacién de
una plataforma de gestién de contenido con tecnologias emergentes para desarrollar competencias digitales
influye en el proceso educativo de la siguiente manera:

La utilizacién de las TIC en procesos educativos a través del uso de plataforma de gestién de contenidos
se constituye en un elemento dinamizador para el desarrollo de competencias digitales, favoreciendo la bas-
queda de informacién en la red, y la construccién del conocimiento y el desarrollo del pensamiento auténomo.
El uso de estas plataformas coadyuva al disefio de ambientes de aprendizaje por parte del docente y estimula
a los estudiantes en la toma de decisiones respecto a la basqueda, evaluacién, seleccién y uso de la informacién
que circula libremente por la red, de elementos multimediales y bibliotecas digitales

En segundo lugar se resalta el uso de las TIC como tecnologia emergente para el desarrollo de compe-
tencias digitales en estudiantes. Los actores del estudio de caso resaltan como ventajas del uso de las TIC,
especificamente el gestor de contenidos en el proceso educativo, el permitir fortalecer las competencias de bas-
queda y seleccién y las competencias investigativas. Otras estrategias mencionadas por los tedricos para el
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desarrollo de las competencias digitales son sesiones de pregunta-respuesta, manipulacién, materiales did4cti-
cos atractivos, evaluacidn, investigacién, e instruccién mediante tecnologia. En tal sentido es necesario para
las instituciones educativas contar con planes que permitan incorporar las TIC en los procesos educativos que
contemple variables de tipo tecnoldgico, pedagdgico, comunicativo y organizacional necesarias para fortalecer
las competencias digitales en los estudiantes.

En tercer lugar se destaca que la utilizacién de TIC en procesos educativos fomenta el trabajo en colabo-
rativo. Los docentes y estudiantes encuestados valoran el trabajo en equipo como una competencia derivada
del uso del gestor de contenidos en ambientes educativos, lo que influye en capacidad para crear y gestionar
grupos de trabajo y promover la participacién activa de los estudiantes a través de herramientas Web 2.0 ade-
cuadas como lo son los blogs, wikis y redes sociales. Lo anterior se convierte en una oportunidad de mejora
para la planeacién de las actividades curriculares por parte de los docentes de instituciones educativas.

4.2. Valoracién critica del proyecto.
En la capitalizacién del aprendizaje derivado de la implementacién del proyecto surgen varios aspectos que
se considera necesario compartir:

4.2.1. Puntos débiles.

El desconocimiento conceptual por parte de los actores educativos de los términos tecnologias emergentes,
competencias digitales y plataforma de gestién de contenidos atrasé el cronograma de implementacién, dada
la necesidad de reforzar y explicar estos conceptos a los participantes del estudio.

4.2.2. Puntos fuertes.

La utilizacién de Recursos Educativos Abiertos facilité la implementacién del proyecto y la tabulacién de
los datos. De hecho para la plataforma de gestién de contenido de utilizé el software Drupal
(https://drupal.org) y para la recoleccién se basé en la herramienta de libre uso www.google.com/drive.

4.2.3. Plan de mejora en futuros trabajos.

La sincronizacién de actividades cuando el estudio involucra diferentes paises es fundamental para el logro
de los objetivos. Igualmente es necesario antes de iniciar la aplicacién realizar una capacitacién a los actores
involucrados que contenga el manejo de los elementos conceptuales necesario para un eficaz trabajo de
campo.

4.3 Recomendaciones y sugerencias

Derivada de la implementacién del proyecto los autores plantean las siguientes sugerencias: En primer
lugar, la necesidad para las instituciones educativas de Educacién Superior de contar con un plan estratégico
para la implementacién de las TIC en los procesos de la organizacién que contemple variables de tipo tecno-
16gico, pedagdgico, comunicativo y organizacional necesarias para fortalecer las competencias digitales en los
estudiantes. Esta visién integral administrativa desde la tecnologia educativa es un campo potencial para el
desarrollo de futuras investigaciones. En segundo término, capacitar y promover entre el personal docente de
las instituciones el uso de TIC y herramientas Web 2.0 para fomentar el desarrollo de las competencias digi-
tales en los estudiantes. Lo anterior permitird desarrollar la creatividad e innovacién en los actores educativos
a través del uso de tecnologias emergentes.

Por dltimo se destaca como aporte al campo cientifico, que el uso de la plataforma de gestién de contenidos
como tecnologia emergente en procesos educativos demostrd sus bondades para el desarrollo de competencias
digitales relacionadas con el uso eficiente de la informacién, lo que se constituye en una linea para profundizar
y alimentar con otras investigaciones.
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Anexo

Anexo 01

Cuadro de triple entrada para disefiar instrumentos IEBE

Tema de investigacidn: Propuesta para la implementacién de una plataforma de gestién de contenido con
tecnologias emergentes aplicado a estudiantes de pregrado de educacién superior.

Pregunta de investigacién:

¢{Cémo influye en el proceso educativo la utilizacién de una plataforma de gestién de contenido con tecno-
logias emergentes para desarrollar competencias digitales?

Preguntas subordinadas:

1. {Cémo favorece una plataforma de gestién de contenido con tecnologias emergentes en desarrollo de
competencias digitales en los estudiantes de pregrado para el desarrollo profesional?

2. {Cuéles son las competencias transversales que se desarrollan al implementar unaplataforma de gestién
de contenido con tecnologias emergentes en el desarrollo de competencias digitales en los estudiantes de
pregrado para el desarrollo profesional?

3. {Cuéles son las similitudes y diferencias que se pueden observar al aplicar una plataforma de gestién de
contenido con tecnologias emergentes en el desarrollo de competencias digitales en los estudiantes de pre-
grado para el desarrollo profesional?

Objetivos del estudio: El objetivo general de este proyecto fue desarrollar competencias digitales en los estu-
diantes de pregrado para el desarrollo profesional.

Supuestos de investigacién: La implementacién de una plataforma de gestién de contenido con tecnologias
emergentes fomenta el desarrollo de competencias digitales en los estudiantes de pregrado, asi como las
competencias.
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ABSTRACT
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1. Context and background

The higher education world is facing increasing and new challenges, taken in a tension between the pres-
sure to increase performance, which is placed both on universities and on their graduates, and the increasing
budget cuts, especially in those countries most affected by the actual economic crisis. The impact of this pres-
sure is partly an efficiency-raising, restructuring, innovating one, but it also contributes to the strengthening of
flexibility. Universities today operate in a global environment and are challenged to update and internationalise
their study programmes, to establish partnerships, to engage in mobility and, at the same time, to do all of this
in a cost-effective way, keeping the cost for learners and governments at a reasonable level.

Looking at the latest Higher Education developments in some trends emerge (Learnovation consortium
2010), which are believed to have an influence of future developments in the area. First, the Open Education
movement is challenging the well established idea of universities as the “owners” of knowledge (Glennie et al.
2012) and is opening new prospective in terms of where the core business of universities is: not only producing
and delivering content and certifying learning achievements, but also supporting students to become lifelong
learners and learn how to make sense out of a wider and wider availability of contents. Second, the “revolution
of learning outcomes”, supported for instance by the Bologna Process in Europe (Zgaga 2011), challenges the
disciplinary structure and the knowledge —centred way of teaching of most higher education institutions and
encourages a more systemic dialogue with employers and other stakeholders, metaphorically leading the Ivory
Towers towards the concept of Ivory Bridges, i.e. potential leaders in organising the knowledge-based regio-
nal/internationalised development model in which research, higher education and innovation are the corners-
tones. Third, internationalisation of higher education provision is increasing, as a consequence of globalisation
of economy and multiculturalism (Zgaga et al. 2013): beside the classic mobility of researchers, lecturers and
students, new forms of joint degrees, virtual mobility and structural cooperation among Higher Education ins-
titutions of different are emerging across the globe, to a large extent supported by ICT. Finally, the recognised
social demand for equity in access to and progress/completion of higher education programmes challenges
Higher Education Institutions to find new ways of organising/supporting learning in which the use of ICT
allows to combine efficiency and quality of academic input as well as support processes (Camilleri and

Miihleck 2012).

Along all these lines, the use of ICT in Higher Education is gaining ground, often seen as a solution to the
need to educate an increasing HE population within the existing financial constrains, with Open Educational
Resources (OER) increasingly being considered as an option by universities around the world. In its
Communication “Rethinking Education” (European Commission 2012), the European Commission is making
the point very clearly: “technology offers unprecedented opportunities to improve quality, access and equity in
education and training. It is a key lever for more effective learning and to reducing barriers to education, in par-
ticular social barriers. Individuals can learn anywhere, at any time, following flexible and individualised path-
ways”. Further, promoting the creation and use of OER is high on the agenda of international organizations,
e.g. the OECD, the UNESCO and Commonwealth of Learning (COL), while some governments, such as the
Netherlands, Poland, Indonesia and the USA have started to make large investments in developing Open
Educational Resources.

According to Curran (2004), e-learning strategies adopted by universities have been approaching the core
issue from the perspective of three most frequent objectives: widening access to educational opportunity,
enhancing the quality of learning and reducing the cost of higher education. The Learnovation project has
noted (2009) that term “evolved distance education” is increasingly being used to describe the evolution of the
traditional distance education providers, such as open universities, accompanied by an increasing emphasis
being put on the organisation of the learning process and on instructional design approaches, coupled with
increasing availability and affordability of ICT-based tools and with a generalized increased digital literacy.

Ubiquitous and affordable access to ICT tools has brought to a proliferation of creative ICT solutions born
either within or outside Higher Education settings, which are being used by academic professional, support
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staff and students, and that are influencing as well the governance practices of universities. If it is true that,
especially at the undergraduate level, ICT-supported solutions are largely inspired by classroom teaching and
ICT is primarily used to support existing teaching structures, we must not forget that some upcoming techno-
logy waves, such as the one of big data and learning analytics, are promising major changes in the very next
years. To confirm how imminent full ICT integration is perceived, one should notice that the 2014 NMC
Horizon Report states that the full integration of online, hybrid, and collaborative Learning will be the driving
change factor in higher education over the next one to two years (New Media Consortium 2014).

In line with this reasoning, the eMundus project consortium believes that the increased massification of
ICT in Higher Education and of Open Educational Resources and Practices (OEP) are having an impact that
touches upon the very core of the higher education sector, affecting how universities expect and plan their futu-
re. The project (www.emundus-project.eu) is putting forward a vision where OER and OEP should not be
seen only as a solution to the urging challenges of reducing the unitary cost of higher education - moving
towards a “market-oriented” global higher education system, but also as a way to help establishing long-term
international partnership, aiming for an open international setting where universities cooperate based on their
capacity not only to attract international students but to meaningfully cooperate with counterpart universities.

2. Changing the way things are done: MOOC:s and Virtual Mobility

The level of increased complexity that higher Education institutions are facing can be well understood if
we consider that universities are increasingly changing the way they run their core activity, that is teaching, and
the way they deal with mobility of students and staff — an activity which dates back to the dawn of universities
in the Xl century. Universities today are running these two very core activities partly in new ways, as it can be

understood if we look at MOOCs and Virtual Mobility.

Massive Open On-line Courses (MOOC:s) have burst since 2012 as an alternative source to get free cour-
ses from top universities through the Internet. These courses aim at providing an experience similar to face to
face tuition with the best world-wide professors, and want to offer an adequate platform for interactive lear-
ning: sets of videos with integrated questionnaires, weekly assignments, discussion forums, programming envi-
ronments and interactive simulators, final grading exams, etc. MOOC:s represent with no doubts an extremely
powerful approach able to allow ubiquitous access to higher education, reaching students from remote areas
or disabled categories. Further, MOOC would allow reusing and mixing materials that were not initially con-
ceived to be presented together. Still, the “democratisation potential” of MOQOC:s is to be demonstrated. The
HOTEL project (www.hotel-project.eu) has noted that, in contrast to other technologies that are born outside
education and are then adapted for learning purposes, MOOCs have emerged from the educational area.
Different ideologies have driven MOOC:s in two distinct pedagogical directions: the “connectivist” MOOCs
(also called cMOOC) which are based on a connectivism theory of learning that gives importance to networks
developed informally; and content-based MOOCs (known as xMOQOC:s), which follow a more behaviourist
approach (Yuan and Powell 2013). The first one, cMOOCs emphasise connected, collaborative learning and
the courses are built around a group of like-minded ‘individuals’. The second one, the xMOOCS model
(xMOOQC:s) is essentially an extension of the traditional pedagogical models practised within the HE and WPL
settings but also facilitates the implementation of new practices like “Flipping the classroom” or
“Microlearning”. The complexity rise brought by the MOOCs “wave” has to do, apart from the technical cha-
llenges in terms of broadband and adaptation of teaching styles, with the fact that MOOCs impact on the open-
ness of the curriculum, of the learning process, of assessment methods and off the used platform (Yuani and
Powell 2013). In times of MOOC:s, universities need to cope with learners mixing educational resources and
activities to meet their needs; instructors, and experts have to generate and share new ideas during the learning
process, in an interest-guided learning fashion; in terms of assessment, formal evaluation of learning results is
making space for new assessment methods carried out by teachers and peers during the learning process;
finally, learning platforms must be able to support a dynamic and interactive open education community, while
cloud-based services and open standards would facilitate interoperability and meaningful content exchange.
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A second development is Virtual Mobility. Internationalisation of higher education provision is the “natural”
reply to globalisation of economy and multiculturalism: beside the classic mobility of researchers, lecturers and
students, virtual mobility practices among Higher Education Institutions of different countries are emerging, to
a large extent supported by ICT. Virtual Mobility has a significant potential to address several objectives within
the modernisation process of universities: it can complement physical mobility of students and researchers, it
can enhance research collaboration, it can enforce capacity building, providing further opportunities for post-
graduate students and researchers, to deliver joint titles, to jointly develop curriculum and to further exploit the
ICT potential. Ultimately, Virtual Mobility is a facilitator and aggregating element providing overall coherence
to HEIs fundamental activities. The complexity of adopting Virtual Mobility practices, as an approach aimed at
the internationalization of higher education in a balanced and “mutual benefit” approach, has been studied by
the MOVINTER project, and can be structured along eight dimensions. Following the Movinter work
(Movinter consortium 2010), worthal mobility deals with a) students from different countries who mainly study
in their local (chosen) university with their fellow students and without going abroad to study for long periods
of time; b) interaction an communication among groups of students/teachers based in different countries to dis-
cuss diversity depending on national/local/contextual elements; c) cooperation in designing, implementing,
course programme evaluation; d) joint choice of the subject to be studied through VM; e) joint curricula design
- which adds value in terms of reciprocity and mutual benefits between the HEIs in the different countries; f)
joint production of learning resources (through reflective tools, non-interactive tools, collaborative tools, com-
munication tools, social networking tools); g) joint titles - wherever possible, based on a long term confidence
relationship and h) mutual confidence relationship.
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The emergence of MOOC:s and Virtual Mobility practices are challenging the well established idea of uni-
versities as main owners of knowledge stored in libraries with limited access, and opening new prospective in
terms of where the “core business” of universities is: producing and delivering content, certifying learning
achievements, supporting students to become lifelong learners and learn how to make sense out of a wider and
wider availability of contents. As said before, the introduction of these innovations can have a “marketization”
impact on the HE world but can also contribute - if properly managed and planned — to the creation of a more
balanced international higher education field, where intercultural collaboration is guaranteeing the develop-
ment of skills and competences of graduates despite of their possibility to move.

3. Doing totally new things: augmented reality, learning analytics, natural user

interfaces, immersive technologies

Apart from changing the way teaching, learning and mobility take place, ICT is allowing also to explore
totally new ways of working in higher education. This is increasing even more the level of complexity, because
the change needed at the institutional and at the individual level to take full advantage of the possibilities have
to do with issues such as leadership, vision, new sets of skills and new processes.

A first emerging area is augmented reality. This refers to the real-time use of information in the form of
text, graphics, audio and other virtual enhancements integrated with real-world objects. Augmented reality is
able to enhance learners’ interaction with the environment. Interesting pioneering projects making use of this
technology to support learning processes exist, such as the Virtual Anatomy tool which provides real-time 3D
modeling of the human anatomy to replace the Cadaver Lab at Boise State University, or the ARMAR project
from Columbia University, on which augmented reality is used to support training for heavy equipment main-
tenance and repair. Unlocking the hiding curriculum is a project from University of Exeter that works through
a mobile app that transform the University campus into an accessible learning resource to support formal and
informal learning in the field of Biodiversity studies.

Another application that promises a huge change — and with this a serious increase of complexity — is lear-
ning analytics. This is the measurement, collection, analysis and reporting of data about learners and their acti-
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vities, for purposes of optimising learning and the environments in which it occurs. Social analytics is about
monitoring, analysing, measuring and interpreting digital interactions and relationships of students, topics, con-
tent, and include sentiment analysis, natural-language processing and social networking analysis, as well as
advanced techniques such as text analysis, predictive modeling and recommendations, and automated identifi-
cation and classification of subject/topic, people or content . Some projects exist which are taking advantage of
this technology: Learning Catalytics a system developed at Harvard University which supports peer-to-peer
learning and provides real-time feedback of the interactions taking place during the learning collaborative ses-
sions, or the SoLAR’s Open Online Learning Analytics Course which is includes an overview of the current
existing learning analytics platforms.

Natural User Interfaces aim at making the platform interface invisible to its users, and is based on nature
or natural elements . This kind of interfaces are increasingly being used to allow computers to recognize and
interpret natural physical gestures as a means of control, and to allow users to engage in virtual activities with
movements similar to what they would use in the real world. Some examples of working projects are Handy-
Potter , a natural user interface that can modify and create shapes in 3D based on hand gestures developed by
Purdue University, and TeleHuman , a 3D visualization of a person based on Microsoft Kinect sensor techno-
logy, which has been created by students working in The Human Media Lab at Queen's University.

Immersive technology refers to technology that crosses the line between the physical world and the digital
world, thereby creating a sense of immersion. A fully immersive environment typically consists of multiple hard-
ware and software components that provide perception and interaction with the environment: 3D display,
Holography, head-mounted display, 3d audio effects, Surround audio, haptic technologies, machine olfaction
and artificial flavour machines. Examples of pioneering initiatives are the Open Orchestra simulation game
from McGill University, a platform that uses high definition panoramic video and surround sound to provide
musicians with the immersive experience of playing in an orchestra or singing in an opera, with a visualization
tool that compares the student’s performance to that of a professional musician, ensuring motivation and self-
evaluation.

4. Understanding complexity at the international level: the eMundus project

The complexity brought by the Open Education revolution to Higher Education leadership, management,
teaching and learning, as well as research practices, is connected with the fact that most of the developments
presented above are global by nature, and touch upon the issues of internationalisation and international coo-
peration of universities. Most of the most successful MOQOC:s are for example run by consortia of universities,
Virtual Mobility is in its nature a bilateral or multilateral cooperation activity, and most of the ICT-intensive
developments such as Augmented Reality or Learning Analytics are being developed either through internatio-
nal research projects (such as the ones supported by the European Commission) or through cooperation sche-
mes between universities and [T companies.

This adds a further complexity layer, and calls for action to smoothen the way universities collaborate on
those topics. First, the Higher Education community must close the “understanding gap”, meaning that recent
Open Education developments must be mapped, analysed and coherently integrated in some international
collaboration successful patterns from which to extract recommendations for change targeted both to policy
makers and to HE stakeholders. Second, the “sharing gap” should be tackled, meaning that flows of information
among these practices experts and practitioners from different countries and world regions must be made smo-
other and must be based on recognized “good practices which work”. Finally, the “mainstreaming gap” must
be addressed, meaning that the successful practices of supporting international collaboration through approa-
ches such as MOOCs and Virtual Mobility must be made visible as ways to mainstream a meaningful bottom-
up use of ICT for learning and must be the basis on which future scenarios and visions of HE international
collaboration are built and discussed.
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The aim eMundus project, which started at the end of 2013 with the supportof the European Commission,
aims to address these three gaps, and by doing so at strengthening cooperation and awareness among
European Higher Education Institutions and their strategic counterparts in developing countries such as Brazil,
Mexico, Russia, Indonesia, Canada and New Zealand, by exploring the potential of Open Education to sup-
port long term, balanced, inter-cultural academic partnership. The project is run with the support of the
Erasmus Mundus programme of the European Commission.

To reach this aim, the project will do three things. First, it will map the global state of the art of MOOCs
and Virtual Mobility developments (considered as two key dimensions of the Open Education revolution in hig-
her education) both in Europe and in the involved countries, facilitating the identification of successful patterns
of ICT-enhanced international collaboration. Second, it will work to foster global sharing of knowledge, tools,
practices around MOOCs and VM, stressing their impact on HE internationalisation and on fundamental
issues such as employability, quality assurance, credit recognition, joint degrees. Third, it will promote and
mainstream working practices of MOOCs and VMs as a way towards XXI century academic cooperation,
making sure that the best practices of the world leaders in the field are transferred to universities which are
starting to adopt MOOC:s and Virtual Mobility as strategies for their internationalisation. In doing so, the project
will support intercultural development of current curriculum components and will generalise successful prac-
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tices of HE cooperation, based on mutual trust and specialisation, aimed at making emerge the excellence in
global HE and, at the same time, broaden equity and accessibility of world level study programmes. Within
eMundus, interculturalism occupies a core position, because of its dialogic undertone, seen as a more dynamic
alternative to the Cartesian mono-logicality, which is apparently affecting multiculturalism. The project brings
together a truly international consortium, coordinated by the MENON Network (Belgium), with the University
of Leicester (UK), the International University of La Rioja (Spain), the University of Sao Paulo (Brazil), the
Universidad Autonoma Metropolitana (Mexico), the Moscow State University of Economics, Statistics and
Informatics (Russia), the OER Foundation (New Zealand), the Athabasca University (Canada) and the

Universitas Siswa Bangsa Internasional (Indonesia).

Preliminary work carried out by the eMundus partnership has demonstrated that a number of efforts exist
which are trying to close the gaps presented above, but they are not coordinated nor properly articulated to
reach the desired impact at the global scale. Some of these efforts focus on the content side of Open Education,
others on the mechanisms to enhance students and staff mobility through ICT, but rarely an action tackles both
these dimensions. Further, some real-life cases of integration of different universities around the OER concept
exist, such as the “OER University” hosted by the OER Foundation in New Zealand, which is part of the pro-
ject consortium, and which is a sustainable partnership between accredited universities which will free learning
to all learners with pathways to gain academic credit from formal education institutions around the world. All
the eMundus partners share the importance of running such as integrated exercise and the sense of urgency
connected to this work, which is crucial if we want to transform the impressive possibilities offered by Open
Education into tools for an equitable, efficient and participated HE international collaboration scheme.

The project consortium is aware that it is not possible to reach its objectives without engaging as many sta-
keholders as possible, and for this reason intends to work in a fully open and collaborative way. The idea is to
engage a number of eMundus Community Partners from the very beginning of the project, and to clearly pro-
pose a number of ways they can contribute to the project work. All projects results are being co-developed and
published through the www.Wikieducator.org portal, allowing users to comment and enrich the eMundus out-
come. Further to this, Community Partners are invited to propose additional activities that they can organise in
their own countries and settings replicating the mapping, the webinars or the tools gathering of eMundus. The
final objective of this open approach is to be perceived not only as a project with a fixed duration and limited
objectives, but rather as a trigger for broader debates, knowledge exchange and best practices mainstreaming,
so to get closer to making the project vision a reality.
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Notes

(I) This part is elaborated from the work of the HoTEL project, and specifically from Deliverable “D.1.1.2
Emerging Technologies Landscape report”, authored by Carmen L. Padrén Napoles, Lydia Montandon,
Nuria Rodriguez, Luis de-la-Fuente-Valentin, Aurora Carrasco, Kinga Konya, Daniel Burgos and Stefania
Aceto.

(2) See http://campustechnology.com/articles/2012/03/21/boise-state-u-replaces-cadaver-lab-with-virtual-
anatomy-tool.aspx

(3) See http://graphics.cs.columbia.edu/projects/armar/pubs/henderson_feiner AFRL RH-WP-TR-2007-
0112.pdf
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(4) Unlocking the Hidden Curriculum http://blogs.exeter.ac.uk/augmentedreality/about/

(5) Social Analytics definition from Gartner Glossary http://www.gartner.com/it-glossary/social-analytics/
(6) Learning Catalytics https://learningcatalytics.com/

(7) SOLAR resources http://www.solaresearch.org/resources/

(8) Natural user interface definition available at http://en.wikipedia.org/wiki/Natural user interface

(9) See http://www.futurity.org/science-technology/3d-design-with-no-mouse-just-hand-gestures.

(10) See http://mwww.youtube.com/watch?v=yqmiOs0alhE.

(11) See http://canarie.mcgill.ca/project_nep2_index.html
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1. Introduction

The international socioeconomic environment has evolved into an information society, nowadays every-
thing is networked using all kind of information technologies and this may have an impact on general population
happiness.

The concept of happiness has been defined using different criteria from basic measurements (income as
main measurement of happiness) to more complex indexes that combine different elements (usually related to
welfare) in addition the perception of the individuals must also be considered.
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The Easterlin paradox is key concept in happiness economics, it implies that the relation between income
and perceived happiness is a complex question. Given that economists have tried to relate happiness with
income, and that information can be considered as different kind of wealth, it seems that a relationship
between advanced information technology and happiness is something should be looked into.

2. General background - What is ‘Being happy’?

The concept of happiness is a highly subjective and difficult term to define, especially since it can mean dif-
ferent things for different people. Delle Fave et al. (2010) carried out an analysis through different surveys of
individuals in eastern and western populations in three continents (Africa, Europe and Oceania) and contrast-
ed this information with previous studies in other regions. They concluded that to define happiness there are
two perspectives to consider:

*  Context: the individual’s circumstances, including country, community and individual history.
. Psychological structure and characterization of happiness.

In this context, happiness can be understood as a sense of well-being and satisfaction with the situation that
the person is immersed in and his or her development. Furthermore, in determining happiness, interactions
with family, friends and significant others outside the family are crucial.

As very basic reasoning, the personal happiness can be related to an individual’s income, as through earn-
ings a person can acquire other things that contribute to their life improvement and well-being. For example
through a higher income an individual can buy a house for his/her family and live in greater comfort (Easterlin
1999). However, if the income of a given society increases this would not enhance the happiness of that par-
ticular member of society.

3. Happiness and economics

First studies about happiness took the gross domestic product of a country as the main index to be used but
soon the research appeared to be oversimplified and the need to incorporate new variables to measure happi-
ness more accurately emerged.

Easterlin (1974) found out that people with higher incomes reported greater happiness than people with
lower ones but increasing the overall income of a region did not produce any increase in reported happiness.
Since World War Il happiness responses in the USA have remained constant in spite of the fact that the level
of income in all social strata has increased significantly. The same has been observed in other countries
(France, UK, Germany and Japan) during different periods of time. (Easterlin, 1995; Blanchflower and
Oswald, 2004). i.e. In Japan the average income was multiplied by five in the period 1958-1987 while hap-
piness remained stationary.

People are not happier when they are richer, rather happiness is conceived in terms of health, wellbeing
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and environment. Furthermore finding a unit to quantify these variables is difficult due the subjectivity of the
concept of happiness. The New Economics Foundation (NEF) is an independent think-tank founded in 1986
in London (UK) with the clear intention of improving quality of life whose main concerns are economic, envi-
ronment and social issues.

In 1990 the Human Development Index (HDI) was published by the United Nations Development
Program, this index was composed of statistics regarding life expectancy, education and incomes. Twenty years
later a new set of statistics regarding inequality was released and included in the afore mentioned index. In
addition, a new index, the Inequality-adjusted Human Development index has been created. The purpose of
both lists of countries ranked in the indexes is to help different countries create policies aimed at improving the
overall level of wellbeing in their society.

The authors evaluated the results and concluded that economic growth does not correlate with greater
happiness. Some possible explanations for this fact are offered such as that happiness scores have no meaning,
that happiness means different things for different people, that happiness scores change over time, or that fac-
tors such as the environment, health and other variables not related to income play a crucial role. However,
there is no strong evidence to support any of these explanations. There is empirical evidence that suggests that
happiness adapts to changes in the income level and is based more on relative income than on absolute income.

4. Happiness and social configurations

Additionally, the configuration of society has also been modified, from large families with several children
to couples getting divorced, kids being raised by single parents or a grandparent, which also affects the degree
of satisfaction that a person has with his or her life. In this sense, Erlstein (1999) had already anticipated that
marital status and lifestyle influenced the feeling of happiness that a person had. Furthermore, children were
found to be another important aspect within an individual’s life that determines either joy or sadness.

Children can be a source of fulfillment and, in eastern and western societies alike, they are considered to
provide meaning to a family. In spite of this, if the family does not have sufficient income, struggling to provide
enough to satisfy children can be a heavy burden for some people. In this case, having kids and the life-long
responsibility of taking care of them can be a source of unhappiness. Consequently, the number of children,
also related to the level of income, can condition the degree of wellbeing and satisfaction that a given individual
experiences.

In addition, it should be noted that the adoption of technology also varies among different generations.
Youngsters are more likely to adapt easily and be willing to learn new technologies, as well as integrating them
into their daily lives. This implies that the increasing rate at which technology develops also modifies the adop-
tion of these new tool and how the everyday activities, such as education, work life, personal affair, etc. are
shaped towards the implementation and integration of new technologies.

The World Values survey portrayed there was a decreasing marginal utility for income, which showed that
earning more money increases happiness by a lower amount (Helliwell, 2001). This means that being wealthy
does not directly imply being happy. Karl Marx said: ‘A house may be large or small; as long as the surrounding
houses are equally small it satisfies all social demands for a dwelling’ (quoted in Lipset, 1960, pp. 63). In this
sense, it has been proved that well-being and economic development of a country are connected, but happi-
ness of a society relies on far more variables than economic factors.

Certainly economists have handled the outcomes with precaution. In addition there are other variables that
must be taken in consideration: social welfare (that depends on politicians). The empirical evidences detect
some patterns to be considered in the measurement of the welfare and happiness: social welfare. These pat-
terns deserve to play a mere rol in the evaluation of the macroeconomic tradeoffs or the public policies applied.
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Due to the abovementioned, some macroeconomics variables were introduced in the study of happiness
(Tella, MacCulloch, Oswald, 2003). The evidence has demonstrated that unemployment is associated with a
low feeling of well-being; also being influenced by males, widows, separated, singles, with children and low
education. Furthermore, Oswald, 1977 confirms that economic progress contributes in a low percentage to
extra happiness, implying that there are other variables of greater importance compared to economic parame-
ters.

5. Complexity of evaluating happiness
Early studies have evaluated happiness from the economic perspective related to the utility and its correla-
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tion to social welfare (Slesnick, 1998). However, it was questioned whether this would truly portray happiness
or wellbeing, because it is such a subjective matter (Thaler, 1992). Based on this, it was established that a mul-
tivariable approach was needed to accurately evaluate happiness and wellbeing, because a single element such
as utility cannot explain it.

The measurement of happiness evolved into a more complex index with the alignment of sociological and
psychological variables. In previous studies about happiness, macroeconomic variables such as inflation and
unemployment were added into the model to create an increasingly complex index. However, recent research
showed that inequality, and environmental degradation of the context in which people live are also variables
that significantly affect the levels of happiness.

Together with the abovementioned variables, it is also important to consider in the index the degree of sat-
isfaction in the work place to inequality, race, gender or marital status. In a recent study, the variable expecta-
tion has been introduced to the analysis of happiness (Ahn, Mochén and De Juan, 2007). Through the study
of demographic and socio-economic variables and some variables related to expectations (life satisfaction), it
was determined that the degree of what an individual expects from his/her life highly determines the happiness
perceived.

Complementary to the herein mentioned parameters, it has also been studied the effect that health has over
happiness. In general terms, good health generates a positive perspective towards live and a feeling of satisfac-
tion towards it (Borghesi and Vercelli, 2008). Furthermore, age can also influence the level of happiness that
a person experiences. The 2U Bend Of Life Hypothesis” determines that when people begin their adulthood,
their level of happiness tends to decrease due to pressures at work. However, when a person reaches mid-life
crisis, their level of happiness usually rises again, hence the age of a person and the stage of their life also
defines the perception that a person has towards his or her degree of wellbeing and life-satisfaction.

6. The paradox of choice

Notwithstanding the abovementioned, another factor that has been found to have a correlation with the
level of happiness is the degree of development and consumerism of a country. Schwartz (2004) developed
the “paradox of choice” which explains that the greater the variety of options people have to satisfy a need, the
higher the expectations they will have for each. This in turn generates a greater disappointment, because there
were high results hoped for the chosen variable. Consequently, there is a feeling of lack of wellbeing as there
were other options available that could have fulfilled the need better.

However, through developed societies the premise is that an increase in the number of options and choices
for each individual, it will make each of them happy as they will find exactly what they expect, making the
whole society better off. Based on the studies of Schwartz (2004), this does not prove to be true. Through
analyzing and empirically testing this premise, he found that people who have a small array of choices tend to
be more satisfied with the selected option compared to individuals who have a vast variety of elements to
choose from.
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The Internet is one of the greatest examples of the paradox of choice. The tool that revolutionized the
world during the late 80s and 90s, as it became more and more developed, it can provide information about
everything and anything, with the touch of a button in a split second. However, this tool is constructed by
everyone and anyone, with knowledge, opinions, and there is no greater body that judges the valifity of such
an opinion.

Consequently, electronic information and the array of choices (from 200 brands of cereal to 5,000 mutual
funds) would technically make consumers highly informed although it can create a high complexity and lack of
satisfaction for not selecting the very best option. The influence internet has in its users daily lives is in every
aspect, ranging from medical conditions to a pair of shoes. Hence, people tend to rely heavily on the internet,
which is a good fact as they can be informed about the widest array of topics yet large sets of options and
doubtfulness of the validity of the information can lead to a lower sense of satisfaction and wellbeing.

7. Happiness and new technologies for youngsters

Technology is undoubtedly a driver in the growth of the companies among many other benefits. In addiction
the society has certainly taken advantage of the impact of the use of technology. If we focus this advance in the
scope of Internet, the possibilities has been amplified as separated items can be interconnected to each other.

For corporations, adapting to new technologies became so important because it allows them to go beyond
borders and gain more possibilities to do business around the world: new industries, new products and services
and new markets. Along these lines it is essential to incorporate the use of these new technologies in education,
as the students will be the future workforce and need to understand and know how to implement effectively
each new tool.

The progress of society has affected economic and business models, varying the roles, relations and mis-
sions of the market. In the past, firm’s objectives were traditionally to obtain profits, but today the concern has
move in the long run. Nevertheless, businesses operating on a global level are more influenced in markets
which they operate, from their home countries to other countries where they commercialize. In the last centu-
ry, some studies revealed that the industry’s production process was contributing to the endangerment of the
environment, with the natural changes in climates, could significantly compromise the human race. This fact
means an important alteration in the traditional relationship between business, social and environmental con-
text.

Technology leads to a composite between physical and virtual elements integrating information. The objec-
tive is to have “things” which firmly participate in business information and social processes, interacting and
communicating between each other and with the environment. Hence, the importance of integrating technol-
ogy-use oriented lessons and syllabus is increasingly more important.

Based on the evolution of the understanding in the area of economics of happiness, we herein propose a
study of the development and adoption of internet in the happiest and least happy countries to evaluate
whether the higher adoption of technologies is correlated to an improved level of wellbeing and satisfaction.
This is founded upon the premise of the paradox of choice and the commonly widespread assumptions in east-
ern and western developed societies that improving technology and adopting more and more automatized ele-
ments in our environment contributes to the happiness of individuals. To the best of our knowledge this topic
has yet not been sufficiently studied.

8. Seven heaven

In July 2006, the Happy Planet Index (HPI) was presented as a complexion of human wellbeing and envi-
ronmental impact. The innovation was the incorporation of the environment as a measurable variable. The
index includes variables that are deemed of high importance for any individual, however they had not been
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sufficiently taken into consideration up until now.

The variables incorporated into the happy planet index are as follows:

experienced wellbeing ~ hife expectancy
Happy planct index =-
ecologcal footprint
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The HPI uses global data based in life expectancy experience wellbeing and ecological footprint, as shown
in Figure 1. The index, shows which countries have a higher perception of their own wellbeing and sustainable

life.

Figurel. Components of the HPI. Source: Own elaboration based on the HPI composition.

Additionally, it provides an adjustment for those countries where there are high inequalities. This is due to
the fact that the literature concluded people who have comparative significantly less resources than other indi-
viduals living in their same countries could feel less satisfied because they see co-nationals with better lifestyles.
The NEF worked in this index with the aim to identify countries that support wellbeing and contributes to the
sustainability of the planet.

The latest data available for this index is from 2012, taking into consideration the information provided by
international organizations and each of the country’s own governments. Based on this, the HPI provides exten-
sive information for 151 countries around the world, ranking nations which are considered of high, medium
and low income according to the HDI and the United Nations categorization of socio-economic development.

Consequently, the HPI shows the degree of happiness exhibited by the individuals who live in that specific
nation.

9. Breaking the seventh heaven

Based on the herein described evolution of knowledge regarding country’s development and economics
and the degree of experienced wellbeing and satisfaction of its individuals; together with the disclosed paradox
of choice and influence of the internet in people’s lives, the present paper states as a premise that high-ranked
countries in terms of their happiness would not necessarily have a high degree of internet adoption.
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In order to assess the validity of this proposition, data was gathered through the Telecommunication
Development Sector database, in which they evaluated the rate of adoption of determined technologies. In their
report, they detail the adoption of radio, TV, people who had at least one computer in their household, land
phone, internet, mobile phones per individual and computers per individual.

For the purpose of the present study it was deemed interesting to select the variable that showed the rate
of internet use in a specific country. This variable shows that countries exhibiting a 100% result for ‘internet’
have access to the World Wide Web in every single household in the nation. Similarly, those countries with
a 0% result in this same variable represent that the families in this nation do not have access to internet.

Regarding data for the HPI it was selected the index resulting after the adjustment for inequalities in socio-
economic development between the richest people of a nation and those with lowest level of income. This is
due to the fact that previous literature has shown that the comparative nature of income-acquisition plays a key
role in determining a person’s happiness. Hence, in order to avoid this bias, the HPI adjusted index was con-
sidered. Table 1 shows the summarized information for each country in the HPI.
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Table 1. HPI vs. Internet use. Source: Own elaboration based on the HPI (2012) and ITU World Telecommunication/ICT Indicators

Database (2013).

10. Discussion and conclusions

The results from the analysis show that the countries exhibiting a high HPI do not have an adoption of
internet greater than 50% of the population. However, comparing the top 10 happiest countries with the top
10 least-happy, it was shown that there is no correlation between being happy and adoption of internet, as
shown in Figure 2, which are neither positive nor negative.
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Figure 2. HPV/Internet adoption of top 10 happiest countries vs. top 10 least-happy countries. Source: Own elaboration.

It should be noted that the countries that have been placed among the top rank in terms of their degree of
happines, as well as the 10 countries situated at the bottom of the HPI, have a demographic constitution in
which the number of youngsters (ages 0-14 and 15-29) superseeds significantly the number of adults or elderly.
Hence, the degree of population which would be more likely to adopt new technologies and integrate them
into their lives is roughly the same in the case of the happiest and least happy countries.

Based on the above fact, the differences evidenced in the adoption of internet relies on the economic
wealth of each country, not on the type of population. However, up to date, the figures do not provide con-
cluding evidence that can link the degree of happiness experienced with the implementation of technology.

Additionally, when analyzing the countries from the OECD which are considered to be the ‘happiest’
according to a study (OECD, 2013) carried out by this organizaiton amongst the highest socio-economic devel-
opmed countries in the world, it turns out that they all have a high degree of internet adoption among the pop-
ulation. However, the degree of happiness exhibited varies greatly, as shown in Figure 3.
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Figure 3. HPI vs. Internet of ‘happiest’ OECD countries. Source: Own elaboration.

In summary the absence of proof is not proof of absence; the no correlation between use of technology
and happiness does not mean there is not one. The penetration of technologies in underdeveloped countries
is fairly recent. In addition, considering the population distribution in the areas herein studied, it would be inter-
esting to assess, once implementation of internet-related technologies is more widespread, how the introduc-
tion in the education sector affects, on the one hand the perception of happiness in younger generations and
on the other hand the overall use of internet.
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It is expected that, considering the easiness in adaptability of youngsters, when a country with young pop-
ulation increases its degree of technology-related implementations, their degree of happiness should be posi-
tively affected, since they have been involved with these tools since their first memories. However, in those
areas where population tends to be of an adult composition, considering their innate aversion to change, the
results should demonstrate that a higher implementation of technology (in any area) does not result in a higher
HPI for that nation. Finally, it should be interesting to research how further this introduction of this technology
will affect both welfare indexes and happiness perception.
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1. Introduccién.

El uso de entornos virtuales de aprendizaje o LMS ha abierto nuevas posibilidades tanto en la forma de
conducir los procesos de ensefianza aprendizaje como en la innovacién asociada a tales procesos. Un campo
que hasta hace poco habia carecido de atencién es la retroalimentacién que deben tener el estudiante, el pro-
fesor y la institucidn respecto a la forma en que se desarrollan las distintas actividades, el contar con esta retro-
alimentacién en tiempo real es lo que se denomina analitica del aprendizaje (learning analytics) y desde su apa-
recimiento ha tenido un crecimiento exponencial, entre otras cosas porque abre las puertas a muchas posibili-
dades para mejorar el desempeiio institucional a todo nivel. Schroeder (2009) sefala que los LMS se han con-
vertido en una de las herramientas mas utilizadas por los educadores, en donde se pueden encontrar datos
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sobre el comportamiento del estudiante, el anilisis del aprendizaje busca transformar estos datos en informa-
cién Gtil para la institucién educativa y para propiciar un mejor rendimiento de los estudiantes.

Para remontarnos al origen del término learning analytics, se pueden sefalar dos factores que han sido los
mas importantes en el desarrollo de este concepto, estos son: la inteligencia de negocios que relaciona y filtra
datos en busca de informacién para la toma de decisiones empresariales y la analitica de la web (web analytics)
cuyo objetivo en principio fue obtener informacién acerca del uso de los sitios web, identificar usuarios y sus
patrones de navegacién (Buckingham & Ferguson, 2011). Inicialmente estos factores no se relacionaban con
la educacién, sin embargo los dos 4mbitos tienen necesidades comunes, el anlisis del aprendizaje se refiere al
uso de datos inteligentes producidos por los alumnos, y el analisis de los mismos para descubrir la informacién
y las relaciones sociales, con la finalidad de predecir y asesorar alguna accién relacionada con el aprendizaje
(Siemens, 2010). El analisis del aprendizaje utiliza los datos que genera el estudiante cuando aprende, éstos se
registran en cada sesién y constituyen la base sobre la que se extrae informacién en una etapa posterior. En el
proceso se aplican modelos de anlisis para descubrir informacién que sirve para predecir comportamientos y
tomar decisiones al respecto (Siemens, 2010). La analitica del aprendizaje utiliza técnicas analiticas y modelos
predictivos para apoyar los objetivos institucionales y curriculares, ofreciendo al estudiante recursos de apoyo
como soporte a la consecucién de objetivos de aprendizaje (Bach, 2010).

Se aplica también como estrategia para prevenir la desercién (Campbell, DeBlois, & Oblinger, 2007) a tra-
vés de alarmas o indicadores de la actividad de los estudiantes. Uno de los resultados de la aplicacién de estas
alarmas es la mejora del rendimiento de los estudiantes que se encuentran en situacién de riesgo (Arnold,
2010; Johnson, Smith, Willis, Levine, & Haywood, 2011). Los autores Becker (2013); Siemens (2012); Dietz-
Uhler & Hurn (2013) concuerdan en que, el anélisis del aprendizaje ofrece una solucién que podria ayudar a
aumentar la retencidn escolar, predecir el progreso del estudiante, optimizar las técnicas de aprendizaje y ense-
flanza, ademas de mejorar la toma de decisiones en la institucién educativa. Campbell et al (2007) definen un
conjunto de etapas a través de las que se cambia de un escenario desfavorable para el estudiante a un esce-
nario favorable; estas etapas son capturar, reportar, predecir, actuar y refinar. La captura, reporte y prediccién
tiene dependencia de la tecnologia, mientras que la etapa de actuacién depende de decisiones a nivel de poli-
tica institucional.

Existen campos relacionados con el analisis del aprendizaje tales como: Mineria de datos para la educacién
(EDM por sus siglas en ingles), anilisis de redes sociales e inteligencia de negocios. El EDM se centra més
especificamente en las herramientas y métodos para la exploracién de los datos procedentes de contextos edu-
cativos (Dyckhoff et al. 2012), realiza un anélisis de un conjunto de datos reducido para de esa manera apoyar
la toma de decisiones referente al modelo de aprendizaje y ensefianza en las instituciones educativas. La EDM
es una disciplina que hace uso de métodos computacionales, psicolégicos y enfoques de investigacién para
entender cémo aprenden los estudiantes (Bienkowski, Feng, Means, 2012). Los sistemas de aprendizaje, herra-
mientas inteligentes, simuladores, juegos, han abierto oportunidades para recopilar y analizar datos relaciona-
dos con el estudiante, con la finalidad de descubrir patrones y tendencias en los datos, para con ello descubrir
como aprenden los estudiantes. Con los datos recogidos de los sistemas de aprendizaje en linea se pueden esta-
blecer distintas variables, las mismas que puedan ser exploradas por los algoritmos de mineria de datos para la
construccién de modelos de prediccién.
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Learning analytics es un concepto que se implementa sobre un entorno virtual de aprendizaje, uno de los
més difundidos es Moodle, cuenta con una comunidad de desarrollo que ha trabajado en distintos plugin, entre
otros e-Rubric, Course dedication, Gizmo; existen otras herramientas para distintos LMS que aportan informa-
cién atil tanto para profesores como para estudiantes, entre las mas destacadas estan: Course Signals, SNAPP,
elat, entre otras. En la misma linea de trabajo, el desarrollo de los MOOC ha venido acompafado por comu-
nidades e instituciones académicas que han orientado sus esfuerzos al desarrollo de productos que miden el
trabajo del estudiante en entornos masivos de formacidn; esto sin duda abre las puertas a nuevos retos y a la
vez necesidades a cubrir.

Por ser la desercién estudiantil uno de los mayores problemas que enfrentan muchas universidades en el
mundo, algunas instituciones educativas, han creido conveniente realizar algunos trabajos relacionados con el
tema, con la finalidad de encontrar las posibles causas por las que un alumno decide desertar la carrera; entre
los cuales podemos sefialar los trabajos de Casini, Gonzalez, Gertel, & Giuliodori (2012); Chavez & Zurita
(2007); Girén & Gonzalez (2006); Beltran & Cosolito (2009), en donde aplicaron métodos estadisticos multi-
variantes para predecir la desercién y el rendimiento académico de los estudiantes. En el trabajo de Beltran &
Cosolito (2009), se determinaron las variables que condicionan la desercién y retencién durante el trayecto
universitario de los estudiantes. Por su parte Barber & Sharkey (2012), aplicaron técnicas de analisis predictivo
a un extenso grupo de datos de los estudiantes, para predecir cudndo un estudiante reprobari o no un curso.

2. Datos y métodos.

2.1. Datos.

En el presente estudio se realizé un analisis de los diferentes cursos de la Modalidad Abierta y a Distancia
de la Universidad Técnica Particular de Loja, esta modalidad tiene la particularidad de utilizar los recursos tra-
dicionales de la educacién a distancia como materiales en papel y al mismo tiempo ofrece acceso a una plata-
forma virtual. Para este estudio no se han considerado las implicaciones del uso de materiales en papel sino
que se utilizan dnicamente las variables tecnolégicas que se registran con el uso de la plataforma; se han selec-
cionado los datos de los cursos que poseen una mayor interaccién en: foros, tareas, recursos, accesos y men-
sajes, tanto por parte del profesor como de los estudiantes del curso.

Los cursos tomados en cuenta para la creacién del modelo fueron 6, de los cuales 4 pertenecen a la carrera
de Sistemas Informaticos y Computacién, y los 2 restantes a la carrera de Abogacia y Gestién Ambiental res-

pectivamente, dando un total de 205 estudiantes. Los cursos considerados para el caso de estudio correspon-
den al periodo académico Octubre 2012 — Febrero 2013.

Los anuncios que ingresa el docente cuentan con la posibilidad de ser comentados por el estudiante por lo
que un comentario a un anuncio o mensaje pdblico del profesor esti asociado con el ingreso; lo que significa
que siempre que un estudiante ingresa al entorno virtual, tiene la posibilidad de comentar sobre las orientacio-
nes del docente. Esto explica la conformacién del primer factor denominado acceso, cuyas variables represen-
tan distintas formas de medir el acceso al entorno virtual de aprendizaje.

De los cursos seleccionados para el modelo, se han recolectado datos referentes al: ndmero de veces que
un estudiante revisa, agrega un tema de discusién o da un mensaje de respuesta en el foro, o a su vez agrega
recursos adjuntos al foro, ndmero de tareas enviadas, nimero de mensajes enviados a los compafieros o al
docente del curso, nimero de veces que realiza comentarios en los anuncios, ndmero de accesos y tiempo total
de duracién en los accesos al curso; por dltimo el ndmero de descargas de un recurso.

2.2. Métodos.

Con la finalidad de crear el modelo predictivo, se ha hecho uso de técnicas estadisticas multivariantes,
como son el anlisis factorial y regresién logistica. El andlisis factorial es utilizado para agrupar las variables por

© ISSN: 22551514

<
=)
3
—
)
%
)
<
S
E
>
v
5
£
4
O




ambito de accién y con el propésito principal de reducir el conjunto de las mismas, y asi contar con pocas varia-
bles predictoras, que tengan una mayor influencia sobre la desercién; con estas se elaboré un modelo de
regresién combinando distintas posibilidades a fin de lograr la mayor explicacién de la varianza posible. El
modelo de regresién logistica es apropiado, puesto que utiliza sola una variable dependiente categérica o nomi-
nal y varias variables independientes. La variable dependiente tomada en cuenta para este estudio es: desertor,
la misma que indica si un estudiante abandono o no su carrera universitaria.

3. Resultados.

Como producto de la aplicacién de analisis factorial se obtuvieron cuatro factores a los que les fueron asig-
nados nombres descriptivos en funcién de las variables que los conforman.
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Tabla 1. Factores resultantes del analisis factorial.
Los cuatro componentes fueron utilizados en la generacién de un modelo de prediccién. En éste, se trabajé
aplicando regresién logistica binaria cuya variable dependiente fue la desercién del estudiante, que es una

variable dicotémica con los valores 1=SIy 0=NO.

Coeficientes del modelo:

B SE Wald di Sig ExpiB)

Sigp 1*  FACT_1 437 203 4616 1 032 546
FACZ 1 -, 338 170 3,958 1 047 73

FAC3_1 032 165 03g 1 B45| 1.033

FACA 1 - 730 227 10,373 1 a1 482

Constant - 548 162 15,999 1 ago 523

Tabla 2. Resultados de la regresién logistica.

La variable que mide el ndmero de mensajes entre compafieros y con el profesor no alcanza valores sig-
nificativos por lo que fue excluida del modelo final. El nivel de prediccién alcanzado por el modelo es de
64,4% y la varianza explicada alcanza el 15,7%. El modelo resultante es el siguiente:

Ly - — = () 648 - 0437 (acceso) — 0,338(foros) -0, 730{recursos)
1- P(x)
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El odds ratio del acceso indica que por cada unidad de incremento en esta variable, la probabilidad de
reprobar respecto a no reprobar disminuye 1,54 (1/0,437) veces; el odds ratio de la variable foros indica que
por cada unidad de incremento la probabilidad de reprobar respecto a no reprobar disminuye 1,40 (1/0,338)
veces; y, el odds ratio de la variable recursos indica que por cada unidad de incremento la probabilidad de
reprobar respecto a no reprobar disminuye 2 (1/0,730) veces.

Los elementos que determinan la desercién del estudiante son las tres variables que se sefialan en el mode-
lo. El cambio en los valores de los coeficientes determina un potencial cambio del estado final del estudiante
(desercién/no desercidn).

4. Discusién.

Las variables utilizadas en el modelo permiten predecir con un nivel de precisién del 64,4%, esto si bien
es aceptable, implica que se requiere considerar variables adicionales cuya informacién aporte en la explicacién
del estado del estudiante. Una opcidn viable es trabajar de forma similar a la llevada en el estudio de Ramos
&Yudko (2008) en donde se realiza un anélisis por curso, en este caso, la uniformidad en el contexto aporta
calidad a los datos objeto de anilisis (Barber & Sharkey, 2012). Hay que considerar también que no necesa-
riamente solo las variables tecnoldgicas pueden tomarse en cuenta para predecir un fenémeno que no esta liga-
do completamente a la tecnologia; las variables socio-demograficas pueden tener también un nivel importante
de impacto en la determinacidén del estado del estudiante, lo que hace deseable utilizar variables, tanto de
desempefio tecnoldgico, como socio-demograficas para tener un modelo mas efectivo y confiable.

Una de los indicadores de que el anlisis de factores es adecuado tiene que ver con la facilidad de inter-
pretacién de los resultados (Diaz De Rada, 1998), los factores resultantes muestran claramente que se han
agrupado en funcién del 4rea a la que se refiere la variable; en caso particular del factor acceso, las variables
que lo conforman tienen niveles medios de correlacién y se refieren a aspectos similares o complementarios.
La variable nGmero de comentarios en los anuncios se asocia al acceso debido a que cuando un estudiante
ingresa a su entorno virtual, lo primero que ve es el anuncio (orientaciones) del profesor, y cuenta con la posi-
bilidad de comentarlo de manera similar a una red social. De manera similar, los componentes restantes agru-
pan variables del mismo tipo, lo que permitié designarlos de manera genérica conforme se sefiala en la Tabla

1.

Resulta extrafio que el factor que agrupa las variables que miden la interaccidn a través de mensajes no sea
significativo y no forme parte del modelo, esto va en contra de los postulados de la educacién a distancia y vir-
tual, en donde el apoyo que brinda el profesor es crucial para despejar dudas y aportar en la construccién de
conocimiento del estudiante. La mensajeria puede considerarse determinante en la desercién de un estudiante
(Girén & Gonzalez, 2006), la interaccién permite obtener mejores resultados del tiempo de estudio en linea
(Castafio-Mufioz, Duart, & Sancho-Vinuesa, 2013); en general, la tutoria constituye el elemento mas impor-
tante de la relacién estudiante profesor, ya que permite que se construyan las relaciones que generan aprendi-
zaje; asi también, el intercambio de mensajes entre pares constituye la base de un proceso colaborativo de
construccién de conocimiento, son fundamentales en los cMOOC, hoy en dia consolidados, los que se basan
en el conectivismo (Daniel, 2012), instrumentado a través de relaciones entre los participantes del curso, quie-
nes a través de la interaccién estructuran nuevos conocimientos (Sanchez, 2013). Los argumentos sefialados,
ponen en duda la falta de significacién de la variable mensajes y constituyen base suficiente para sugerir el
replanteamiento de la investigacién, de forma que se analice deforma mas detallada las variables relacionadas
con el intercambio de mensajes entre los participantes de un curso; también podria implicar que existen defi-
ciencias en el proceso de tutoria, sin embargo, considerando que se trata de un modelo maduro con algunas
décadas de experiencia, esta elucubracién tiene menos peso.

Las variables ndmero de tareas enviadas y nimero de recursos digitales descargados estin representados
por el factor recursos lo que significa que estas variables se correlacionan, o, lo que es lo mismo, quienes des-
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cargan recursos también envian las tareas , o viceversa. Este factor es el que tiene mayor peso en la determi-
nacién de la desercién de un estudiante, esto concuerda de alguna manera con los resultados obtenidos por
Garman (2010) quien demuestra que la calificacién lograda en base a la lectura de los recursos es un predictor
significativo del éxito en un curso en linea. Asi mismo, este resultado tiene sentido si se considera que los recur-
sos digitales en el modelo analizado son parte fundamental del sistema; sin embargo, el que las actividades de
interaccidén como foros o mensajes tengan un efecto menor que los recursos abre interrogantes respecto a las
particularidades del modelo educativo.

Por otro lado, el peso de la variable “acceso” en el nivel de determinacién de la desercidn, tiene sentido al
considerar que a mayor cantidad de accesos y tiempo de accesos las actividades y trabajo en el curso se incre-
mentan y la probabilidad de desertar disminuye. Esto guarda relacién con la acepcién tradicional de brecha
digital y concuerda con los hallazgos de Torres-Diaz (2013) quien concluye que el uso de la tecnologia incide
sobre el rendimiento académico. En la misma linea, los resultados concuerdan con los de Smith, Lange, Huston
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(2012) quienes encontraron que la frecuencia con la que el estudiante accede al curso es uno de los principales
factores que influyen para predecir su éxito.

5. Conclusiones.

En el modelo educativo analizado, el uso de la tecnologia se complementa con el uso de materiales tradi-
conales como el papel, por lo que el nivel de prediccién implica que se deben considerar variables comple-
mentarias a fin de que el modelo predictivo final alcance un nivel mayor de precisién. Entre las variables adi-
cionales se podria considerar también algunas socio-demograficas como edad, género y nivel de ingresos (nivel
socio-econémico).

Mss alld de las particularidades del modelo analizado, es el factor recursos compuesto por el ndmero de
tareas enviadas y por el nimero de recursos descargados es el que tiene mayor participacién en los niveles de
prediccidn, le sigue el acceso y finalmente los foros; este orden de importancia de las variables, asi como la
exclusién de la variable mensajeria, deja claro que se trata de un modelo con particularidades que requiere de
un andlisis mas profundo. De todas maneras, el uso de recursos, especialmente, la descarga no deja de ser un
factor importante en la desercidén de un estudiante; la ausencia de descargas implica que un estudiante no esta
siguiendo el ritmo de aprendizaje planteado.

La modalidad de estudio analizada utiliza algunos elementos tradicionales de los modelos educativos a dis-
tancia, este podria ser uno de los aspectos que determinan que la mensajeria sobre temas académicos no aporte
a la prediccién del resultado final que logra el estudiante. Este mismo aspecto podria ser el causante que las
actividades interactivas en foros tengan la menor incidencia la prediccién.

Los datos y anlisis iniciales permiten apreciar que los postulados originales de la brecha digital se mantie-
nen, sin embargo es necesario ampliar el alcance que tiene la variable acceso considerando no solo acceso y
tiempo en linea sino también usos y patrones de trabajo del estudiante.
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