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Abstract

Educational institutions are facing the challenge of providing students with tools for mobile learning
(m-learning). However, the evolution of technology makes the development and continuous impro-
vement of these tools rather expensive. For example, it is difficult to assess the different technology
options available and to choose which ones are best suited to a particular context. In this article,
the proposed solution is to engage students on technology degree courses in the development
of m-learning tools. The Open University of Catalonia (UOC) is analyzed as a case study, and several
examples of tools developed by students as part of their final year projects are presented. These
projects explore different technologies and provide useful information to guide institutional inves-
tment in the development of m-learning tools. Akin to the collaborative development model in the
field of open source software, this paradigm therefore can ensure the sustainability of m-learning in
educational institutions.
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Proyectos de los estudiantes para potenciar el aprendizaje movil
en la educacion superior

Resumen

Las instituciones educativas se enfrentan al reto de ofrecer a los estudiantes herramientas para aprendizaje
movil (m-learning). Sin embargo, la evolucién de las tecnologias hace que el desarrollo y la mejora con-
tinua de estas herramientas sea algo muy costoso. Por ejemplo, resulta complicado evaluar las diferentes
alternativas tecnoldgicas disponibles y seleccionar la mds apropiada segun el contexto. En este articulo, se
propone como solucion implicar a los estudiantes de titulaciones tecnoldgicas en el desarrollo de herra-
mientas de m-learning. Se analiza como caso de estudio la Universitat Oberta de Catalunya y se presentan
ejemplos de herramientas desarrolladas por estudiantes como parte de su trabajo final de carrera. Estos
trabajos permiten explorar diferentes tecnologias y proporcionan informacion util para guiar la inversion
institucional en el desarrollo de herramientas de m-learning. Asi pues, este paradigma, cercano al modelo
del desarrollo colaborativo en el software libre, permite asegurar la sostenibilidad del m-learning en insti-
tuciones educativas.

Palabras clave
trabajo final de carrera, aplicaciones para dispositivos maéviles, m-learning, herramientas de e-learning,
innovacion

1. Introduction

According to some authors (Traxler, 2006; Frohberg, 2006; Sharples, 2010), we are living in a so-called
‘mobile era, and there is talk of a new revolution at hand; a revolution where mobile devices play a key
role. The rapid evolution of wireless technologies and the unremitting development of applications
(apps) for mobile devices in recent years are good examples of that. In particular, new types of
devices have burst onto the educational scene regardless of the day-to-day activities undertaken by

educators and educational institutions.
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Wireless technology and mobile devices are getting faster and more powerful all the time. In
fact, there is now a tendency to replace desktop and laptop computers with other types of devices
that require a different kind of interaction. In addition, there is currently a proliferation of tools and
programming languages to develop mobile device apps and, simultaneously, a relentless growth in
the specific marketplaces for publishing and sharing apps of this type. In the sphere of education, the
demand for new apps to adapt learning environments to new mobile devices is driving the need for
more and more work to be done on them. Some authors have identified major opportunities in the
field of higher education, one of them is Alan Livingston. He has noted that the use of mobile devices
by higher education students is practically universal, which, in his opinion, represents an excellent
opportunity (Livingston, 2009).

The new context enables students — as users of mobile devices with access to a communications
network — to study anywhere and anytime. Faced with this new scenario, educational institutions
have no option but to adapt; they have to modify their platforms to enable various means of access
to resources from different types of device. The objective must be not to lose the competitive
advantage (Cobcroft et al., 2006).

Apps to facilitate learning via mobile devices are usually developed by the development
departments of educational institutions. However, in the current times of economic difficulty, some
ostensibly interesting projects may not be viable because the investment they require is too great.
However, if the aim is to narrow the digital divide, then it is essential to work on innovating learning
environments and platforms. It is crucial to look for alternative options in order to adapt to this new
reality.

In the particular case of higher education institutions offering information technology (IT) degrees,
it should be noted that final year students have the necessary skills and knowledge to become
potential developers. An advantage is that they are already familiar with the environment and its
requirements, and this enables them to solve certain problems that they have clearly identified. So
why not capitalize on this situation? If creating such tools for their own benefit and for that of their
fellow students — and, by extension, for that of the educational community — motivates them, then
why not help them do so?

Many earlier proposals in the spheres of e-learning and m-learning have promoted the figure of
the student as a creator of teaching content (Kukulska-Hulme, 2007; Herndndez Requena, 2008), in
keeping with the philosophy whereby content emerges from Web 2.0 user contributions (Alexander,
2006; Ferguson, 2011). However, the idea put forward in this article goes further, as it proposes that
students should become the authors of (or at least contributors to) their own m-learning tools.

Considering this option as a sustainable methodology from a financial perspective, the university
or educational institution in question should: 1) provide a minimal set of tools to gain open access to
certain institutional data in a controlled, secure way, and 2) set out procedures that firstly enable new
apps to be developed for the institution and secondly facilitate their integration into the learning
platform, in a similar way to how apps are created in open source software communities.

At the Open University of Catalonia (UOQ), this opportunity has been identified: in the Computing,
Multimedia and Telecommunication Studies, besides their role as m-learning consumers, students

are being encouraged to become m-learning producers; they have been given the opportunity
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to undertake projects related to educational tools in a real environment. This article describes this
experience from the perspective of the tools or apps that were created, and the benefits derived from
this activity to both the students and the institution.

The second section of this article analyses the characteristics of m-learning and the challenge it
poses for educational institutions; the third section describes the context of the institution within
which the projects were undertaken, the student profiles and the students’ m-learning needs; the
fourth section presents some examples of the m-learning tools developed by the students, and
describes their objectives, the technologies involved and the authors’ motivations; finally, the fifth

section analyses the conclusions drawn..

2. M-learning in educational institutions

Mobile learning or ‘m-learning’ (Naismith et al,, 2004; Holzinger et al., 2005; Ally, 2009; Bachmair et
al, 2010) is the term used to describe the use of mobile devices as tools in the learning process.
Some strengths of m-learning are: portability, as mobile devices can be used anywhere, inside and
outside the classroom; their potential as a tool for collaboration and interaction; the ability to obtain
information suited to the context or situation; permanent connectivity (always on); and the possibility
of adapting content to every user according to their needs and expectations.

Notable weaknesses are the limitations of mobile devices compared to computers. These include,
for example, a smaller screen size, an interface that is not well suited to entering large quantities of
data, or fragmentation (different manufacturers, operating systems, screen sizes, etc.). In other words,
when designing an m-learning solution, not only do the pedagogical aspects need to be taken into
account, but so too do the technological and usability aspects (Ally, 2005; Seong, 2006).

In the literature on the topic, a very diverse range of m-learning tools has been explored
(Naismith et al, 2004), such as self-assessment questionnaires, simulations, problem-solving
exercises, augmented reality guides (for museums or monuments), group work activities, and tools
for personal organization (study calendars) or learning management (alert notification during the
course, formality administration, etc.). In other words, m-learning tools aim to provide a response to
objectives as disparate as educational content delivery, assessment, student-student and student-
lecturer communication, and teaching management.

The evolution of technology has changed the landscape of m-learning proposals. For example,
some early tools favoured the use of text messaging via SMS (Stone et al,, 2002) or e-mail or web-
browsing via WAP (Motiwalla, 2007). Today, such proposals have been totally surpassed by the
availability of apps for smartphones or tablets, which can incorporate on-demand multimedia
content (Ozdemir, 2010), use geolocation to send data (Wang, 2004) or foster collaboration through
instant messaging functions (Kukulska-Hulme, 2008).

In this article, m-learning is considered from an academic and institutional perspective, bearing
in mind that the resources available for allocation to the creation or adaptation of m-learning tools

are limited. It should be noted that the more sophisticated the tools are, the higher the cost of
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development becomes. In addition, as mentioned already, there may be technological problems, so
itis vital to ensure that every student can use the developed tools, not only at present but also in the
future, to get a return on the investment made in them.

Currently, there are multiple platforms for which mobile apps are being developed, such as iOS,
Android, Windows Phone, Blackberry or other cross-platform solutions based on HTML5 (Cavalas
et al, 2011; Charland & Leroux, 2011). A bad choice of technology may render the investment in
e-learning tools useless in the long term. For example, the use of Java 2 Micro Edition (J2ME) used
to be recommended as a means of ensuring platform-independent implementation (Holzinger et
al, 2005). However, the J2ME platform is no longer compatible with many new and popular devices
(Gartner, 2012).

In short, educational institutions intending to commit to m-learning will need to make a
considerableinvestmentintermsofresources.Moreover, theyrun the undeniablerisk of theinvestment
quickly losing value owing to the technological changes taking place. Thus, it is crucial to develop a
strategy to experiment with various technologies before decisively committing to them. This article

aims to address that need, based on the experience of what has happened in a particular university. .

3. Context: m-learning at the UOC

The UOC (http://www.uoc.edu) is a virtual university whose mission is to offer lifelong learning, using
technology as a teaching tool and a communication channel. A UOC student is someone who usually
combines studying with work and/or family-related responsibilities, making it difficult for them to
attend a traditional university (Duart, Salomon, & Lara, 2006). Thus, students with this profile are very
motivated when it comes to using technology to overcome the barriers of non face-to-face and
asynchronous learning. They are potential users of m-learning solutions.

Although the UOC is an atypical university given its virtual nature, it is nevertheless a potential
point of reference for any other higher education institution. In fact, traditional universities are now
offering more and more non face-to-face services through websites, online services and mobile
apps. Good examples of such services are open educational resource (OER) repositories, campuses
with virtual classrooms, or massive online open courses (MOOCs).

The UOC and all of these initiatives have one characteristic in common, which is crucial to
the development of their projects: they need to invest in innovation and technology. Aspects like
the incorporation of on-demand video, the adaptation of content to mobile devices, etc,, require
continuing investment. In the current context of economic crisis and limited resources, alternative
ways of driving these innovative projects forward need to be found.

And this is where centers (faculties, studies or departments) specializing in engineering and
technology can play a very important role. For example, in the case of the UOC, technology degrees
come under Computing, Multimedia and Telecommunication Studies.

Students taking these courses have the necessary skills and knowledge to develop m-learning

solutions. In addition, working on tools of this type is usually motivating for them, as they are
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potential users and are familiar with the subject area and the requirements. Finally, the European
Higher Education Area (EHEA) provides them with the opportunity to develop apps of this type: the
final year project, an individual assignment that students must complete as a means of integrating
and applying knowledge acquired in earlier years of undergraduate or graduate study.

In the case in hand, the students had the freedom to choose the topic of their final year projects
and some of them put forward the idea of developing m-learning tools or services. It should be
noted that having the freedom to choose the topic made the students more motivated. In addition,
while the students were doing their projects, they were supervised by someone with experience
(project supervisor), who was able provide them with the necessary guidance to ensure the quality
of the final product. In this respect, it should be noted that the quality of some of the developed tools
was outstanding, approaching that of a finished product. As a result, they were eligible for inclusion
in the catalogue of teaching tools of the Virtual Campus.

For the students, undertaking a final year project related to m-learning allowed them to learn
and apply their knowledge to a field (mobile technologies) that is in high demand within the labour
market. In addition, being users of their own products and offering tools that might be useful to
their fellow students provided them with even more motivation. From the university's perspective,
projects like these represent an excellent opportunity to assess prototypes and new technologies

before making any significant investment in its own apps.

4. M-learning tools born of the students’ contributions

This section presents four examples of projects undertaken by the students in accordance with the
proposed initiative. In order to put them into context, sub-section 4.1 gives a short description of the
profiles of the students that undertook the projects. Sub-section 4.2 gives details of their objectives
and technical characteristics. Finally, sub-section 4.3 summarizes the students'future expectations for

the developed apps.
4.1 Student profiles: motivation and prior training

The profiles of the students that performed the function of m-learning producers were diverse.
Regarding their prior knowledge of app development for m-learning environments, it should be
noted that some of the students were self-taught: from those who had become interested in the
topic several years beforehand to those who had taken a tutorial or a specific, one-off course. In
contrast, others had no prior training in this respect. Only one student had a purely professional
interest.

All of them were very attracted to the topic, either because they had recognized that this
technology was cutting-edge and of considerable interest, or having identified certain limitations in
relation to the learning environments and the use of mobile devices, had been unable to find apps or

tools to meet their needs. For example, despite having electronic devices like an iPad available, one of

RUSCVOL. 11 No 1| Universitat Oberta de Catalunya and University of New England | Barcelona, January 2014 | ISSN 1698-580X

® Angels Rius, David Masip and Robert Clarisé Original title: Proyectos de los estudiantes para potenciar

® 2014 by FUOC el aprendizaje mévil en la educacion superior




RUSC

http://rusc.uoc.edu

Revista de Universidad y Sociedad del Conccimiente
Universities and Knowladge Scciety Journa|

Student projects empowering mobile learning in higher education

the students was unable to study if he/she was not in front of a computer. Another, who wanted to
learn Japanese, had looked for all sorts of mobile device apps but found that they all had significant
limitations. In the first case, the student chose to design a tool from scratch, and in the second, the
student developed a tool that would not have the limitations identified in the existing ones.

In the majority of cases, the challenge was lifelong learning for mobile environments through the

creation of an app that would be useful to the person developing it and to others as well.

4.2 Final year project descriptions

Described in detail below are the four projects undertaken by these students in the sphere of

e-learning. Table 1 summarizes their main characteristics:

Table 1. Summary of projects presented

LiveUOC ivoc ‘ Language Learning ‘ Mprogcourse
To enable access to To enable access to To enable learning To enable subject
. the Virtual Campus the Virtual Campus of Japanese Kanji monitoring (activities,
Objective . .
(e-mail, forumsand | (e-mail, resources and symbols resources and events)
activities) activities)
Android i0S Cross-platform Cross-platform
Platform (HTMLS) (HTMLS)
Architecture Client Client Client-Server Client
Android, Java and i0S (XCode, SenchaTouch 2, Phonegap, JQuery
Technologies JSON ObjectiveC) and JSON | ApacheTomcat, J2EE, | Mobile, HTML and (SS
g MongoDB, HTML
and CSS
APl used OpenAPI (LTI) OpenAPI (OAuth2) - Gmail and Dropbox
4.2.1 LiveUOC

The LiveUOC project (Serrano, 2012) developed an interface for Android devices to enable access to
the UOC Virtual Campus (see Figure 1). This interface allowed people to identify themselves as Virtual
Campus users, to access personal e-mail and check message boards, discussion forums and activity
calendars in the virtual classrooms.

The technologies used in this project were Android (the platform), Java (the programming
language) and JSON (the data exchange mechanism). In order to perform these tasks, the mobile app
also interacted with the Virtual Campus via an API, which provided identity and messaging services,
etc, in accordance with the LTI 1.1 standard (IMS, 2012).

It should be noted that the project was developed before the first corporate app for mobile
access to the Virtual Campus. The app therefore allowed the challenges of delivering some of the
Virtual Campus services via mobile devices to be explored and the usability of a simple mobile
interface to be tested.
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Figure 1. Image of the LiveUOC app

4.2.21U0C

The iUOC project (Fernandez, 2013) developed a mobile interface for iPads to enable access to the
UOC Virtual Campus. The app allowed users to be authenticated on the Virtual Campus and to access
and download course-related documents. Finally, the app provided users with the option of viewing
the assessment activities of the subjects in which they were enrolled.

This project used technologies associated with development for the iOS operating system
(Objective C, the programming language, and XCode, the development environment) and JSON
(the data exchange mechanism). In order to perform these tasks, the mobile app also interacted
with the Virtual Campus via an API called OpenAPI (Rius et al, 2012) based on the OAuth2
protocol.

Besides the resultant app, this student offered the library developed in the course of the project,
which connects to the OpenAP, to the UOC in order to facilitate the development of more advanced
apps. Likewise, the student offered an open source code version of it, having developed it free-of-
charge for the institution; the student reserved the full version in order to offer it to the general public

in an app marketplace.
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Figure 2. Screenshots of the iUOC app interface

4.2.3 Language Learning

The Language Learning project (Capell & Lorca, 2013) developed a client-server app to enable
learning of the Japanese language Kanji alphabet. The app had a dictionary of words displayed in the
form of flashcards to facilitate memorization. In addition, users had the option of sorting their lists of
words by topics (days of the week, food, etc.) to guide study.

Qiin 25 el simbol Kanii de la seglent
paraula?

Aigua

Figure 3. Screenshot of the Language Learning app interface
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The project used the Sencha Touch 2 framework (for cross-platform development based on
HTML5), Apache Tomcat (the app server), J2EE (for server development) and MongoDB (the database).
The resultant source code had an open source license and was saved on the GitHub website to
facilitate collaborative development.

It should be noted that this project was undertaken collaboratively by two students. The work
was divided up according to the planned functionality: one student undertook the server part and
the other undertook the client part for the data display. A joint project between two students can
be a risky venture because, if one drops out, they both suffer. However, if they succeed in working
together, then the teamwork competencies are considerably strengthened, as was the case in this
instance. In this project in particular, one of the students did not have any experience in mobile app
development, and he/she compensated for his/her lack experience with a self-teaching attitude and
remarkable dedication. The implemented tool was fully functional and both students asserted that,
owing to its modular structure, it had been designed to be easily extensible. They planned to make

the app freely available to the general public in an app marketplace at some time in the future.

4.2.4 Mprogcourse

The Mprogcourse (Rodriguez, 2013) project implemented a tool to enable academic courses to be
monitored; it displayed practical information to enable course monitoring. In particular, the project
allowedaclassroom to be simulated, where, using their mobile phones ortablets, students could access
course-related documents or resources and the adjunct lecturers’ curricula, receive notifications in

accordance with the course calendar and access the geographical location of course-related events.

(e fem avul

i
ik fag g by

ProgaRmEGic |
Tema Codenes- Malinm
Srobeanoe Jecep S

Progaamacio |
Tama Exareples Pancel
Frafeyme Jegen Ew

= ! T e
By asin b 0001000 |

Téma Metodes- Faqmely {:’
Arafenne Auatasl Fessacse

Figure 4. Mprogcourse app interface
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The technologies used in this project were Phonegap and JQuery Mobile (for development based
on HTMLS5), the Dropbox API (for user authentication and file download) and the Google Maps API (to

display maps and event locations).
4.3 Continuity expectations

On completion of their projects, the students felt very motivated by the results obtained and satisfied
with what they had learnt during the process. They also remained interested in the idea of continuing

to develop the apps produced in the course of their projects:

* Three planned to make the apps freely available to the general public in an app marketplace
(App Store, Google Play, etc.).

* One had published his/her app with an open source license.

* Another was working on a new app based on a future line of work identified during the

project.

However, at the time of writing, only one of the projects (Language Learning) was being assessed for
potential use in a subject. In this respect, one of the challenges for the institution is to ensure that
the efforts that the students put into these apps can have a positive impact on the faculty. Thus, for

example, the following features can be promoted:

* The use of open source licenses on such apps.

» The use of institutional repositories for app storage.

* The collaboration of the university's teaching staff and managerial staff while these projects
are being developed to provide guidance on the expected outcomes and ensure that the

knowledge acquired in each project is not lost, but instead remains within the institution.

In this respect, it is important to highlight the enormous diversity of technologies explored by the
students in their projects. Even if the end product cannot be directly exploited, the knowledge
acquired about the suitability, level of maturity and tools available in the various environments is

very valuable to the institution when it comes to developing its m-learning policy.

5. Conclusions

This article presented an institutional approach, within the university sphere, of undertaking final year
projects whose end products could be of benefit to the institution. The objective was two-fold: first
and foremost, to train students on the topic of designing and applying mobile device programs, and
second, to provide them with the necessary background to ensure that the products obtained would

be useful within the university's own m-learning context.
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The preliminary results of applying this new process to final year projects were satisfactory with
respect to both student outcomes and community creation. Regarding the former, the students
acquired mobile development and usability competencies and demonstrated a high level of
engagement (because the results of their work would be useful to their fellow students). Concerning
the latter, it has already enabled some of the new mobile tools to be incorporated into the Virtual
Campus. Furthermore, the use of open source code in the described approach allows new apps to
be developed by building on the results obtained in earlier projects, as well as adding functionalities
to mobile apps that have already been developed.

The results obtained may help other institutions to follow a similar protocol in their face-to-face
and virtual teaching. However, educational institutions that want to engage their students in the

development of m-learning apps will face two challenges:

* Reducingthebarriertoentry:studentsinterested in developing new apps must be given facilities
to do so. In this respect, a potential strategy would be the creation of an open API to enable
access to a university's services and IT systems in a controlled, simple way (Rius et al, 2012).

* Gathering and disseminating the results of these apps so that future projects can use, expand
and improve them. In this respect, it is crucial to have a catalogue of apps produced (for
example, http://open-apps.uoc.edu/index.php/en/) to facilitate their re-use and expansion.
In other words, it should not only include the final app, but also the user manuals, design

documents, source code, etc.

References

Alexander, B. (2006). Web 2.0: A new wave of innovation for teaching and learning? Educause review,
41(2), 32.

Ally, M. (2005). Using learning theories to design instruction for mobile learning devices. In Jill At-
tewell and Carol Savill-Smith Editors. Paper presented at the Mobile learning anytime everywhere
(pp. 5-8). MLEARN 2004. Rome, ltaly. Learning and Skills Development Agency.

Ally, M. (Ed.). (2009). Mobile learning: Transforming the delivery of education and training. Athabasca
University Press. Edmonton, Canada.

Bachmair, B., Cook, J., & Kress, G. R. (2010). Mobile learning: structures, agency, practices. Springer. New
York, United States.

Capell, E, & Lorca. S. (2013). Aprendizaje de idiomas: aplicacion movil en HTML5 y J2EE [Language Lear-
ning: Mobile application in HTML5 and J2EE] (Final Year Project - Computer Engineering). Retrie-
ved from http://hdl.handle.net/10609/19045

Charland, A, & Leroux, B. (2011). Mobile application development: web vs. native. Communications of
the ACM, 54(5), 49-53. doi http://dx.doi.org/10.1145/1941487.1941504

Cobcroft, R. S, Towers, S, Smith, J,, & Bruns, A. (2006). Mobile learning in review: Opportunities and

challenges for learners, teachers, and institutions. Paper presented at the Proceedings Online Lear-

RUSCVOL. 11 No 1| Universitat Oberta de Catalunya and University of New England | Barcelona, January 2014 | ISSN 1698-580X

® Angels Rius, David Masip and Robert Clarisé Original title: Proyectos de los estudiantes para potenciar

® 2014 by FUOC el aprendizaje mévil en la educacion superior




R“sc Revista de Universidad y Sociedad del Conccimiente
Universities and Knowladge Scciety Journa|

http://rusc.uoc.edu Student projects empowering mobile learning in higher education

ning and Teaching (OLT) Conference 2006 (pp. 21-30). Department of Teaching and Learning Sup-
port Services, QUT, Brisbane, Australia.

Duart, J. M, Salomon, L, & Llara, P. (2006). La Universitat Oberta de Catalunya (UOC): innovacién edu-
cativa y tecnoldgica en educacion superior [The Open University of Catalonia (UOC): Educational
and technological innovation in high education]. RIED-Revista Iberoamericana de Educacién a Dis-
tancia, 9(1), 315-344. Retrieved from http://ried.utpl.edu.ec/images/pdfs/vol9-11.pdf

Ferguson, R. (2011). Use of Questions to Facilitate Social Learning in a Web 2.0 Environment. RUSC.
Universities and Knowledge Society Journal, 8(1), 316-327. Retrieved from http://www.uoc.edu/ojs/
index.php/rusc/article/view/v8n1-ferguson/v8n1-ferguson-eng

Ferndndez, G. (2013). iUOC (Final Year Project - Technical Engineering in Computer Systems). Retrie-
ved from http://hdl.handle.net/10609/18601

Frohberg, D. (2006, October). Mobile Learning is Coming of Age: What we have and what we still miss.
In M. MUhlhauser, G. R6i3ling & R. Steinmetz (eds.): Paper presented at the Proceedings of Del Fl (pp.
327-338). GI. ISBN: 978-3-88579-181-2. Darmstadt, Germany.

Gavalas, D., & Economou, D. (2011). Development platforms for mobile applications: Status and
trends. Software, IEEE, 28(1), 77-86. doi http://dx.doi.org/10.1109/MS.2010.155

Gartner (2012). Market Share Analysis: Mobile Phones, Worldwide, 4Q12 and 2012. Retrieved from http.//
www.gartner.com/resld=2334916

Herndndez Requena, S. R. (2008). The constructivist model and the new technologies, applied to the
learning process. RUSC. Universities and Knowledge Society Journal. doi:10.7238/rusc.v5i2.335

Holzinger, A, Nischelwitzer, A, & Meisenberger, M. (2005). Lifelong-learning support by m-learning:
example scenarios. eLearn, 2005(11), 2. doi http://dx.doi.org/10.1145/1125280.1125284

IMS Global Learning Consortium (2012). Standard Learning Tools Interoperability 1.1. Retrieved from
http://www.imsglobal.org/Iti/

Kukulska-Hulme, A, Traxler, J., & Pettit, J. (2007). Designed and user-generated activity in the mobile
age. Journal of Learning Design, 2(1), 52-65. doi http://dx.doi.org/10.5204/jld.v2i1.28

Kukulska-Hulme, A, & Shield, L. (2008). An overview of mobile assisted language learning: From
content delivery to supported collaboration and interaction. ReCALL, 20(03), 271-289. doi http://
dx.doi.org/10.1017/50958344008000335

Motiwalla, L. F. (2007). Mobile learning: A framework and evaluation. Computers & Education, 49(3),
581-596. doi http://dx.doi.org/10.1016/j.compedu.2005.10.011

Naismith, L, Sharples, M., Vavoula, G, Lonsdale, P. (2004). Literature review in mobile technologies and
learning. FutureLab Series. Retrieved from http://www?2 futurelab.org.uk/resources/documents/
lit_reviews/Mobile_Review.pdf

Ozdemir, S. (2010). Supporting printed books with multimedia: A new way to use mobile techno-
logy for learning. British Journal of Educational Technology, 41(6), E135-E138. doi http://dx.doi.
org/10.1111/j.1467-8535.2010.01071 %

Rius, A, Aracil, X, & Baro, X. (2012). UOC API Site, a seed for new elearning applications. Actas de IX Sim-
posio Pluridisciplinar sobre Disefio y Evaluacidn de Contenidos Digitales Educativos In M. Marco Suchs

& P Pernias Peco (eds.) Paper presented in the Proceedings of SPDECE-2012: 9th Multidisciplinary

RUSCVOL. 11 No 1| Universitat Oberta de Catalunya and University of New England | Barcelona, January 2014 | ISSN 1698-580X

® Angels Rius, David Masip and Robert Clarisé Original title: Proyectos de los estudiantes para potenciar

® 2014 by FUOC el aprendizaje mévil en la educacion superior



R“sc Revista de Universidad y Sociedad del Conccimiente
Universities and Knowladge Scciety Journa|

http://rusc.uoc.edu Student projects empowering mobile learning in higher education

symposium on the design and evaluation of digital content for education (pp. 245-252). Universi-
dad de Alicante. Alicante, Spain. Retrieved from: https://dl.dropboxusercontent.com/u/5141121/
spdece2012.pdf

Rodriguez, M. J. (2013). Mprogcourse: programacion de cursos para plataforma mévil [Mprogcourse:
course planning for a mobile platform] (Final Year Project - Computer Engineering). Retrieved
from http://hdl.handle.net/10609/18934

Seong, D. S. K. (2006). Usability guidelines for designing mobile learning portals. Proceedings of the 3rd
international conference on Mobile technology, applications & systems (Article 25). ACM. Bangkok,
Thailand.

Serrano, J. A. (2012). LiveUOC: Disefo de una aplicacién de acceso a la UOC desde Android [LiveUOC:
Design of an application to enable access to the UOC from Android devices] (Final Year Project -
Technical Engineering in Computer Systems). Retrieved from http://hdl.handle.net/10609/15041

Stone, A, Briggs, J., & Smith, C. (2002). SMS and interactivity — some results from the field, and its
implications on effective uses of mobile technologies in education. In Marcelo Milrad, Heinz Ul-
rich Hoppe, Kinshuk (Eds.). Paper presented at /EEE international workshop on wireless and mobile
technologies in education (WMTE'02) (pp. 104-108). Véxjo, Sweden.

Sharples, M., Taylor, J. & Vavoula, J. (2010). A theory of learning for the mobile age. Medienbildung in
neuen Kulturrdumen [Media education in new cultural spaces] (pp. 87-99). VS Verlag fir Sozialwis-
senschaften (Publisher of Social Sciences). Editor Ben Bachmair. Wiesbaden, Germany.

Traxler, J. (2009). Learning in a mobile age. International Journal of Mobile and Blended Learning, 1(1),
1-12. doi http://dx.doi.org/10.4018/jmbl.2009010101

Wang, Y. K. (2004). Context awareness and adaptation in mobile learning. Proceedings of the 2nd IEEE
International Workshop on Wireless and Mobile Technologies in Education (pp. 154-158). IEEE. JungLi,

Taiwan.

RUSCVOL. 11 No 1| Universitat Oberta de Catalunya and University of New England | Barcelona, January 2014 | ISSN 1698-580X

® Angels Rius, David Masip and Robert Clarisé Original title: Proyectos de los estudiantes para potenciar

® 2014 by FUOC el aprendizaje mévil en la educacién superior



R“sc Revista de Universidad v Sociedad del Conocimiente
Universities and Knowladge Society Journa/

http://rusc.uoc.edu Student projects empowering mobile learning in higher education

About the Authors

Angels Rius
mriusg@uoc.edu
Lecturer, Open University of Catalonia (UOC), Spain

She holds a bachelor's degree in Information Technology awarded in 1990 (Universitat Politécnica
de Catalunya-BarcelonaTech, UPC, Spain) and a doctorate in the Information and Knowledge So-
ciety awarded in 2010 (UOC). She worked in various service firms and was an adjunct lecturer at
the UPC for more than 15 years. Since 2001, she has been a lecturer in Computing, Multimedia and
Telecommunication Studies at the UOC and, since 2004, the academic director of the .NET Techno-
logy master's degree programme. Her teaching focuses mainly on databases and final projects. Her
research interests include software engineering and e-learning, with a specific focus on the formal
representation of processes for learning environments, service specifications and the automation of
those specifications.

David Masip
dmasipr@uoc.edu
Lecturer, Open University of Catalonia (UOC), Spain

David Masip holds a bachelor’s degree in Information Technology awarded in 2001 (Autonomous
University of Barcelona, UAB, Spain) and a doctorate in Information Technology awarded in 2005
(UAB). He did his thesis at the Computer Vision Center (CVC), Spain. He taught at the UAB from 2001
to 2005, and then worked as a collaborating lecturer at the University of Barcelona (UB), Spain, from
2005 to 2007. Since 2007, he has been a lecturer at the UOC, where, among others, he coordinates
Artificial Intelligence, Business Analytics and various final year project subjects. His research interests
focus on the field of computer vision, in particular object recognition, facial classification and algo-
rithms for machine learning and the statistical recognition of patterns.

RUSCVOL. 11 No 1| Universitat Oberta de Catalunya and University of New England | Barcelona, January 2014 | ISSN 1698-580X

® Angels Rius, David Masip and Robert Clarisé Original title: Proyectos de los estudiantes para potenciar

© 2014 by FUOC el aprendizaje mévil en la educacion superior




R“sc Revista de Universidad y Sociedad del Conocimiento
Universities and Knowledge Society Journal

http://rusc.uoc.edu Student projects empowering mobile learning in higher education

Robert Clarisé
rclariso@uoc.edu
Lecturer, Open University of Catalonia (UOC), Spain

Robert Clarisé holds a bachelor’s degree in Informatics Engineering awarded in 2000 (Universitat
Politecnica de Catalunya-BarcelonaTech, UPC, Spain) and a doctorate in Computer Languages and
Systems awarded in 2005 (UPC). He was an adjunct lecturer at the UPC in 2006 and at the Autono-
mous University of Barcelona (UAB), Spain, from 2006 to 2011. He has taught Theoretical Computer
Science and has supervised final year projects. Since 2005, he has been a lecturer at the UOC, where
he coordinates the Theoretical Computer Science, Graph Theory and final year project subjects. His
research interests include formal methods, software engineering and e-learning tools

Universitat Oberta de Catalunya
Rambla del Poblenou 156
08018 Barcelona

Spain

The texts published in this journal are — unless indicated otherwise — covered by the Creative Commeons
Spain Attribution 3.0 licence. You may copy, distribute, transmit and adapt the work, provided you attribute it
AT gq]  (authorship, journal name, publisher) in the manner specified by the author(s) or licensor(s). The full text of the
licence can be consulted here: <http://creativecommons.org/licenses/by/3.0/es/deed.en>

N X University of
Universitat Oberta New England
de Catalunya

RUSCVOL. 11 No 1| Universitat Oberta de Catalunya and University of New England | Barcelona, January 2014 | ISSN 1698-580X

® Angels Rius, David Masip and Robert Clarisé Original title: Proyectos de los estudiantes para potenciar

© 2014 by FUOC el aprendizaje mévil en la educacion superior




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




