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ABSTRACT

This paper discusses the relevance and challenges of a ldzasied learning platform that supports mobile learning in
education. We present the design of an integrated management system fan-leeseid mobile learning. Independent of
the taught subject, the objective of the sysigam easyto-understand user interfacerfboth- teachers and students
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1. INTRODUCTION

With the rapid development of mobile telecommunication technologies, learning content can be accessed
virtually anywhere and anytime.earningon mobile devices is typically referred to ambile learning
(Murphy, Castillo et al. 2014), @s wireless, ubiquitous, seamless, nomadic, or pervasive ledFrimigberg
et al., 2009)Locationbased mobile learnind_BML) can be seen as a sub class of mobile learning, which
accounts fothe learnéeslocationin the learning concept, allowing her to interact with the environment during
contextualizedearning activitiegPatten et al., 2006 his offers opportunities to support formal, nonformal,
and informal learning (Tan, Liu et al. 28)las experience (learning in the environmentirom the perspective
of the natural environment aritd affordances it offers to educate visitors (learning about the environment)
(Brown, 2010) Even though the potential of LBML has been recognized in research, @taigadoption of
LBML in education is still missing. One reasoan be foundn the high effortrequired for setting up and
customizing LBML.

In this paper, we argue that LBML requires specialized learning management systems for geographically
referenced content (GddViS). We describe an architecture for a @édS consisting of a welbased client
for creatingcontentthat can be attached to gspatial coordinate@eacher interface), an LBML app providing
the content to the student on a mobile debiased on the locatipand a server component for managing the
data.Onekey design goal for a GAadVIS is the high usability for nehil experts,decreasing thbarriers for
teachersaandenabling them to integrate LBML modules in theggularteaching with acceptable effort. An
evaluation study for our envisioned GEMIS with lecturers and studerdasthe university level isutlined.

2. RELATED WORK

As we enter a new world of globaigital communication, it is no surprise that there is a growing interest
in the relationdetween mobile technology and learnigharples et al. poied alreadyn 2010 to thewell-
publicisedconvergencef mobile technologies, anarket mobile computezommunicators, combining into a
single device the functions of phone, camera, media player and multimedia wi@iegsgter.Based on a



variety ofpreviousresearch studieSharples et abbserveanother equally important convergence between the
newpersonal and mobile technologiend the new conceptions of learning gsessonallymanaged lifelong
activity. Thecriteriafor a theory of mobile learng are presenteth Table 1.

Tablel. Convergence between learning and technology

New Learning New Technology
Personalised Personal
Learner centred User centred
Situated Mobile
Collaborative Networked
Ubiquitous Ubiquitous
Lifelong Durable

Both aspects of mobile learning (learning with portab&vices and learning while mobilaye starting to
converge, as handheld and wearable devices interact with their surroundings anubgEatscrespnd to
people on the movasshown in theCaerus projecfNaismith et al., 2005herevisitors to the Univelity of
Birminghams botanic gardenwiere given handheld location (GPS) devices that automatically offered audio
commentary on the flowers and shrubs as they walked around the gardens

A specifically promising type of mobile learning is LBMEromresearch oi.BML it is knownthat the
placement of learning content locally with digital mobile and multimedia technologiesanaijtutea useful
addition to traditional didactic methadsearning with locatiorbased environments can aehievedhrough
arranged field trips, outdoor education, environmental studies, andwilkkr training. It is important to
know that in this framework, learning is still guided dgurriculum, and it is conducted by the instructor or
teacher to fulfill the course ledng objectivegTan et al., 2013)

There are several research projects which have proposed to utilize location for mediating knowledge about
the outdoor environment. For example, in a field trip study based on curriculaniattinal and sociaciencs,
two positive effects were identifiedd udent s wer e e-tedy@lggysnwgp g or t“enb™bidleser v a
wel | a stechnologpsiulpep or t ed” ma theirpaentdicinguryfLiuetualr, 20O

In contrast to formal learning, locatidrased environments for informal learning usutdie the fom of
casual and selfhotivated learningStudens can learn with locatiehased environments without waiting to
receive instructions from the teacher or course guide. Informal learning with lebased environments
could happen in the context of exp@ge, and even if it is spontaneous, it is still intentig@éugh, 2010)

A number of case studies with locatibased learning applications have been performed. One recent study
analyzediCollaborator, an iPhone application developedtls Athabasca Universitywhich provides
multimedia mobile meetirggand interactive virtual whiteboasdh which participants can communicate and
exchange ideas in retiine with locationawareaspectgTan et al., 2010)Another study descrils¢he design

and development of a system that facilitates locdbi@sed, situgd and collaborative language learning
incorporating the potential of Interrbased television and mobile phof@llahkhair, 2011)

To handle all aspects of tleentionedearning proces®-learningmustbe organized and managed within
an integrated systemhich is thecommon idea behingarning management systeaMS). An LMS serves
asthe infrastructure that delivers and manages instructional content, identifies and assesses individual and
organizational learning or training goals, tracks the progress towards meeseggthals, and collects and
presents datior supervising the learning process of the organization as a (@wdbo, 2002)

Different tools are integratedtima single systeraslearning activitieswhich offers all necessary tools to
run and manage anlearnirg courseTypical tools contained in aldMS includesyllab, discussion forums,
file sharing, management of assignments, lesson piaas, etc.

As early as in 2006, themergence of social software has questioned the use of integratedThiIS.
integraton of educational social software tools in LM\@&s an important topic in LMS and pedagogy research.
Dalsgaard (20063rgued that it is necessary to movieaning beyond LMS in social software and networks
to support selfjoverned learning activities of students.

Geographic Information Systems (GIS) have a long t@ud#is software toofer handling and processing
geographic informatiofor spatial decisioirmaking(Goodchild, 2011)With the rapid development of mobile
technology a broad range bternetbased Gllatformshave becomeavaiable. Using Global Positioning
System (GPS) data to pinpoint geographical location together with the rapidly evolving Web 2.0 technologies



supporting the creation and consumption of content suggest a potential for collaborative informal learning
linked tolocation (Clough 2010)

Nowadays the progress of technology has again speedgdnificantly. Web resourceare operated by
serviceoriented architectures and web services. Why not integrating GIS and social network technologies in
mobile devices by mees of an integrated LMS?

3. A  MANAGEMENT SYSTEM FOR LOCATION-BASED MOBILE
LEARNING

Many of theaforementionecexamples, which have a strong teaching and learning context, focus on the
advantages of mobile technology to engage students in a particular asjedtlearning activity. This paper

takes a more technologyiented perspective by suggesting an appraduich integrates GIS technologies

into an LMS in order to closthe gap between the theoretical study of platated teaching content, and
student s’ direct exper i enc e son mtexisting didaaticalscpneepts, ithe e | o c
platform allows for creating locatiehased learning modules, whican be used in a mobile app.

Geographic Information (Glan relate unrelated information by using location as the key index variable.
Locations orspatial extentson Earth may be recordedith dates/times of occurrence, and x, y, and z
coordinates representing longitude, latitude, and elevation, respectiviglgrating Gl in a LMS focuses
learning activities within a defined spatial context.

The purpose of the propos€&cLMS is that the systa allows assigning learning contents to places in an
intuitive map interface. The primary gaskesting the efficiency and effectiveness of &édS for mediating
current didactic concepts in a spatial environment using GIS technology. A second goaesatopment of
an intuitive map interface which strives for high usability for both, the lecturer and the student, leading to low
technical, administrative, and cognitive barriers for usage in actual education scaiariGeeLMS further
features annterdisciplinary conceptighongterm maintainabilityand adaptability to new technologies
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Figure 1providesa schematic overview of tiproposed GetMS platform. Theinterface for thereation
of learning unitsis aweb application, which can be accessed with conventional brobséine user group of
lecturers produces). A web application has the advantage of being independent of an operating 3ystem.
learning units are stored with their geographical footprint, i.e., a trigger polygon in geographic coordinates, in
a spatial database. The GeldS offers a number of learning unit types which can be combined flexibly,
depending on thdidacticalandeducationabpproach. Examples include: cont@xfiormation by text or photo;
task solving by text, multiple choice, picture, voice or video recording; seeking and documentingrteal
objects in collaboration with other students. Some information iedtdirectly in the GeaMS database,



other informatiorfor learning units can be stored in linked external LMS or third party applications or services
(multimedia, social networks or specialized applications). All the service units are seamlessly thieghate
creation interface for the editor (lecturer).

With mobile devices, the learning units candxecutedy the studentéconsumers When learning takes
place thelearning contentassociatedvith spatial informatiorwill be retrieved from th&ecLMS as soon as
the mobile devicés current locationintersects the footprint of the conterfthe contentthen appears
automaticallyonthelearnets mobile devicend, if applicable, the learner is asked to solve a task.

The GeelLMS serverworks & thecomecting element between the web applicafarthe creation of the
learning units andhe mobile devicedor consumingthe learning unitsThe learning contents are stored in
learning repository databases widentification attributes taggeslith the loation information

4. CONCLUSION AND OUTLOOK

In this paper we have argued that LMS can be enhanced by GIS technology to support mobile learning in
locationbased environments. Tlgpatialzation of learning may influence learning theories by modifying
existing ones or creating new ones.

Sharples et al. (2010) postulate different criterictair theory of Mobile Learning that is supported by
portable deviceswvireless networks and universal as well as sulgpetific applications. Mobile Learning at
school means that computer technology is no longer locked away in separate computer rooms, but flexibly and
readily available for both learners and teacherséir #averyday activitiesThe integration of locatiochased
environments into the conteatvare mobile learning systems opens up great opportunities for teaching,
learning, learning content management and delivery, and educational administration.

At the sare time it is apparent that there are many challenges for those who seek to empldy$eo
How do we design such system effectively in considering the learning technologies, the pedagogy and learning
administration, such as educational and social criticfemancialand personal reasons, school policy, legal
issues and privagyand very important technical reas@m technicaskills of the user§Doring and Kleeberg,

2006, Tan et al., 2013, Lude et al., 202Byenthe limited capabilities for teachstudent dialogue enabling
influence and feedback during learning are an important challengenapen research top{Sharples et al.,
2010)

The first stdy on the impact oEBML technologyfor teaching will beperformed ina course for one
semester at university level at ETH Zurich by ltiigtitute of Cartography and Geoinformatiarcollaboration
with the Institute for the History and Theory of Architece. The project targets the development and
evaluatiorof locationbased mobile learning modules absuthitecture and UrbaBesign in Zurich with the
goal of clogng the gapbetween the theoretical study placerelated teaching conteirt the classrom, and
studens' direct experiences at the respective locafidranks to the mobile app of the GEMIS, the required
documentationsuchtext or imagegis always availablat the right locationln the same way methodsch as
performing tasks (take a picture/video, answer a multiple choice questiomompamg o n e owsa
observations afhereal environment witlthe data modebf the app(display/hidegednformation on 2d or 3d
maps or display objectsn augmented ovirtual reality) will be part of the toolset.

With its experience of spatial methods and algorithms, GIS can contribute to the progress of education.
Similar concepts in social, collaboration and continuous learning in the environment contextvanerkmno
GeoGames$lLude et al., 2013, Kiefer et al., 2006)owever, these GeoGames are not developed for educational
formal purposes, which means that a directed effort is necessary to develop educational collaboratige lea
elements to support learning activities.

Plenty of computer gamdased learningexists, which fortiles the positive aspects of merging the
motivational effects of playing games with the intellediudemanding aspects of learning. As in the cdse o
pure mobile learning, stationary computer games do not inherit spatial and temporal grounding of the
educational conterfKiefer et al., 2006)

In fact, there are these components, spatial and temporal, which we suggest produciecthe/alas
propositions for a GebMS. The effectivenesstill needs to bevaluatedFirst, the results of the students
learning tasks get checked and evaluateailquant i t ati ve” way and compared
tasks in the traditional way of classrodearning. The performance is evaluatetbughreal examinations at
the end of the learning period.



A second, equally important eval uat iralectionjouondl f or e
which has become very popular for the evaluation of learning progregewise the teaching progress,
creating the app and executing it with the studentseaatliating their results have to be reflected in journals
and surveysThese records help evaluating thesign, structure and also popularity of @édS and return
essential insights for future wark

Based on the concepts, implementation and evaluation of the existing prototype of OMuEiFélwork
includesfinding existing and new didactit conceptsor LBML. Another questioris whetherthe proposed
locationrbased mobile platform and workflow generates ltemgn learning effects.
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