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ABSTRACT

Great involvement of technology to the people’dydiaves is evident almost everywhere, even ingdecational
setting. People’s daily existence never ceasesdinde technology interaction. With the prominentl alaily use and
integration of technology to a student’s daily inef utilization of their mobile gadgets for edueatpurposes can be

advantageous both to students and teachers alike.

This paper aimed to introduce the use of Androiseldae-learning environment to adapt to the learstglp of
the 21st century learners. As shown in the previtudies, one of the main problems in any e-legreinvironment is on
how to gain and retain the motivation of the leasnén this light, this paper explored the use ®®@S model by

John Keller (1988) as a relevant learning pedagodgye design of the proposed Android-based mabikearning.

Use of LMS, a local server, and website buildinglaations were used to build the mobile applicatiSeveral

ways on how to incorporate the four elements of SRCthe e-learning media were developed basedsihrpsearches.
KEYWORDS: Ubiquitous Learning Environment, Mobile Applicatiodndroid Technology, ARCS Learning Pedagogy
INTRODUCTION

Technology nowadays is more social and people-tikfy]. Because of the constant evolvement ofrteltigy,
education saw an opportunity to lift its level @md catch up with the advances that are takingepl@aline education
built its ground and is now rapidly growing. Onlieducation started as websites, catering to deskimg now, mobile

learning is starting to crowd up the online edwagrena.

Many believe that e-learning can improve and tramsftoday's learning setting. It has been a widete that if
the design of a learning module is attractive eholgarning and engagement will be guaranteed [28turers fail to
consider other factors such as motivation. Yegagding poses a variety of opportunities for leesraeross the globe, but

without appropriate motivation, these opportunitas be considered wasted [20].

This research in hand is done with an intentiorexplore the maximization of use of e-learning viahile
phones. The concept of ubiquitous computing is lveae. Ubiquitous can be defined as existing or §e&nerywhere at the
same time. When applying this concept to technqgldlgy term ubiquitous implies that technology iewhere and we
use it all the time [23]. According to Weiser udbd term ubiquitous computing to define “machirteat ffit the human

environment instead of forcing humans to enterrsiei

The exploration of ubiquitous computing in a leagienvironment is also a task at hand. In the ddca

scenario, any setting where in students can bedotaly immersed in the learning process is considea ubiquitous
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learning environment. Since the mobile devices stpihe anytime, anywhere learning, m-learning fzeter the growth
of the ubiquitous learning [17]. The continuous witto of technology, along with the further evolutioh ubiquitous
learning environments, give way to the optimizatafracademic and informational processes [23]. simte the biggest
dilemma of any e-learning now concerns gaining ®atdining motivation, John Keller's ARCS MotivatanModel will

be used as the learning pedagogy.

Various works related to u-learning have been paréd. Most of which are e-learning modules thataeated
for different types of learners. Some reasons wlgaening modules were developed were for distdeaming [23], time
constraint [1], unparalleled schedules [4], aiddaderachievers [11], for implementing exams [B8]d for enhancing the

learning interactivity by making it available owtsithe classroom setting [9].

While all these modules are backed up by a learttiagry, few have used the ARCS model, and eveerféave
implemented it ever so effectively. Solutions oryg@n how to effectively apply the ARCS principlag an e-learning

module, specifically on cellular phones, rangesaftiitle to none.

This paper aims to explore on the application oiquibtous computing by trying to create a native @b
application or a web application that will serve web portal of the university’s learning managemsgstem.
This application will be guided by a learning pedigg Modification and addition of some featurestof LMS is also a

challenge, especially to show the implementatiothefchosen learning pedagogy.

LITERATURE REVIEW
Ubiquitous Computing

In 1991, Weiser coined the term "ubiquitous compylti Ubiquitous can be defined as "existing or bein

everywhere at the same time," "constantly encoadtérand "widespread.” It also is known as penasiomputing,
ambient intelligence or every ware. Each term emijziea slightly different aspects. It is termed ptgiscomputing, the

Internet of Things, haptic computing, and thingat tiink, when the objects involved are the concern

The faultless incorporation of computers to thegitsl world defines what ubiquitous computing is. @ur lives
gradually lean toward a more ubiquitous computingirenment, blending of computers into our everytiegs would be

less conspicuous, and as computers become ubigutteay will eventually fade into background [7].

Technologies are the product of social needs. Whey work for us, their social affordances somesipmve to

be more revolutionary than their technical speatfans [3].
Ubiquitous Learning (U-Learning)

Ubiquitous learning envisions an environment wherthe seamless integration of physical and digitalices is
present, access to application and data can be amadehere in the environment, and applicationsrerebound to a

single device and can be migrated [16].

A u-learning environment is able to conduct mortévacand more adaptive learning activities in tealrworld
[6]. Learning with u-computing technology is a sipécase of mobile learning. U-learning is learnatgight time, in the

right place, with the right device, containing tight contents, and used by right learners [6].
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Moodle

Nowadays, most learning organizations have integran LMS with their information systems to a pairftere
all learning activities (virtual and non-virtual)ate a counterpart (syllabus, assessments, schgdwdin.) in the

LMS virtual classrooms [4].

Moodle is an LMS software, and an Open Source comitynut is a free, open source software packagegied
using pedagogical principles, to help educatorsitereffective online learning communities [22]. $&epedagogical
principles are the basis of Social Constructionitmat make Moodle a platform specially fit to credearning

communities [5].
Mobile Application (M- Learning)

Mobile devices can facilitate human interaction awatess to information resources anytime and amgvhe

Mobile devices can be a very useful consult toadl anvay to access last recent events in the classfo].

Mobile learning is characterized by its potentiat fearning to be spontaneous, informal, persoedliand
ubiquitous [13]. M-learning serves not to replacerent web-based applications, but only to exténdhis is the reason
why ability of integrating mobile applications ta &MS is necessary [4]. The portability and imméelieommunication
properties of mobile devices influence the learmpngcesses in interacting with peers, accessirmuress and transferring
data [10].

Collaborative Learning

When learners at varying performance levels wodetioer towards a common goal, collaborative legrrign
carried out. The learners are responsible for thedrning while simultaneously involved in the leiag of others.
Thus, the success of one can be of aid to the tghaners. Various collaborative learning actigtage used by teachers to
promote the learning performance of students. Tginothe use of computers, whole discipline of corapsupported

collaborative learning (CSCL) emerged.
ARCS

Now there are many learning pedagogies out thetea\orism theories, constructivism theories, aaahymmore.
We have chosen to utilize the ARCS model becauserding to researches, one of the biggest problroed by
e-learning media now is: without the luxury of faoeface interaction with its audience, how can &rep its audience
motivated enough to not only complete the courseated, but to actually enjoy learning the skiligl &knowledge that is
set before them [19] ? ARCS main goal is not oolyuild up motivation, but also to retain it. ltgeod to remember that
e-learning cannot control learners directly, so itingtivation of learners is necessary to sustaimlag. John Keller's
ARCS Model of Motivational Design states that thame four steps for promoting and sustaining mdtwvain the
learning process: Attention, Relevance, Confidermg] Satisfaction (ARCS). It is a problem solvingpeach for

designing the motivational aspects of learning mmrments to stimulate and sustain students’ matinab learn [8].

This model will be made use as the learning pedadgodoe employed in the mobile application. It Heeen
widely used and validated by teachers and traimbetementary and secondary schools, collegespanersities, and in

adult learning settings in corporations, governmagencies, nonprofit organizations, and militarygaoiizations.
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In other words, in virtually every setting in whittere is a requirement for people to learn. It flas been used around

the world on virtually every continent, and hasrbased extensively in Asia, Europe, and Latin AcefB].
Beyond LMS

Even though motivational strategies gained from ARl be implemented on the learning managemestesy,
a great deal of involvement in the motivating pgxcalso relies on what the mentors will provideeasurces. The format,
the layout, the arrangement of activities, thesesame of the important keys a mentor should gatéonsideration when
creating resources for the students. The mentaraldtprovide resources that will embody the pritespheld by the
ARCS model. Even though the LMS will be pepperethwhe ARCS principles, if the mentor’s idea oflgvang attention
is by providing a 27-slide power point presentatiath pure text, the system would fail [11]. It juseans that the role of
the teacher is still vital, and the LMS could naityf replace a teacher.

METHODS

The aim of this study is to look for a learning pgdgy that would present the best solution forpitublem faced
by e-learning now: gaining and retaining motivatidhis pedagogy will then be applied to a learréngironment which,

in this case, is the university’'s LMS.
+ LMS

A learning management system is a software apjitar a web-based technology that is used in garozation
to set up, instigate, and assess a learning peglajogan provide instructors with numerous feasulike creating and
conveying content, monitoring student activity, lerading student performance, and taking measuresion. An LMS can
also provide students with interactive and collaltive features such as threaded discussions anch$oiThe LMS used in

the university is the Moodle LMS. It is open-sousteit was downloaded and installed, and was stiudie
* ARCS Model of Motivational Design

For one to fully engage in a particular behaviange anust be genuinely motivated. Motivation is thestn
neglected aspect of instructional strategy, andhgps the most vital element learners need. Evenmibgt elegantly
designed training program would be of no use ifuglent has no motivation to learn. Absence of naditbn will surely be
a hinder to a student’s retention ability. Manyd&tmts who are forced to complete training progranesmotivated only to
“pass the test” or “pass the course” [11]. The AR@&del of Motivation theory revolves around the mation of a
student and its importance. The ARCS model touaesy aspects involving motivation. It discussesardy how to grab
a student’s attention, but more importantly it amething to say about how to sustain that atten##RCS consists of
four concepts that, when used and executed propeduld lead to greater motivation. These concepés Attention,
Relevance, Confidence, and Satisfaction. The AR©@8eamnshowcases the interaction between the leamitgrials, and

the learners [15].
Attention

The attention mentioned in this theory refers ® ititerest displayed by learners in taking in tbacepts/ideas

being taught. According to John Keller, there are¢ ways to grab attention:

» Perceptual Arousal - using surprise or uncertdiraions.
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» Inquiry Arousal - offering challenging questionglé&r problems to answer/solve.
» Variability - using a variety of resources and negth of teaching.
Proposed strategy for LMS:
» Graphics, Animations, Colors, Humor, Statistics;tsaMystery [11]
* Questions, Challenges/Brainstorming Events, Car{ii
» Changing type of learning [14]
Relevance

Attention and curiosity are necessary but just ‘aremough conditions for motivation. When a studse¢s that
there is a point to his/her learning experiencehéeomes more motivated. It is necessary thatdestwill perceive that
the learning experience is in sync with their goatel are somehow connected to them, in any asphet.3 major

strategies Keller presented are:
* Goal Orientation — present worth and future usefsgnof gained knowledge.
* Motive Matching — understand learner’'s motivesvide them choices.
e Familiarity — role model, match content to learseskills and past experiences.
Proposed strategy for LMS:
« Job-related examples, Case Studies, Scenarios|adioms [8]
e Student can choose the content he/she wants tp [gtdp
» School color [14], Student’s name [11]
Confidence

Confidence arises when course requirements andctolgeare clear. Confidence means learners belibae
success is achievable. It establishes positivecafens for achieving success. The effort puthfdoward reaching a goal

added with maotivation is what dictates the confickelevel of the student.
Proposed strategy for LMS:
e Syllabus, Grading Policy, Rubrics, Estimated timedmplete tasks [12]
» Meaningful and constructive feedback, Help [14]
Satisfaction

Attentive learners that are interested in the aunénd are moderately challenged will be motivatedearn.
The next step now would be to make that motivalésih This will be satisfied by the fourth conditiof motivation which

is satisfaction [11]. Keller suggests three maiatsgies to promote satisfaction:

» Intrinsic Reinforcement — encourage and supporinisic enjoyment of the learning experience.
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« Extrinsic Rewards — provide positive reinforcemamnd motivational feedback.
e Equity — maintain consistent standards and consegsefor success.
Proposed strategy for LMS:
»  Opportunities to apply what one has learned, Patdecognition [12]
* Grades, Privileges, Certificates, Positive Reirdonent, Motivational Feedback [14]
» Consistency, Sense of fairness [8]
* Android OS

Android was built from the ground-up to enable depers to create compelling mobile applicationg thke full
advantage of all a handset has to offer. It wadt boi be truly open. Android is built on the opemux Kernel.
Furthermore, it utilizes a custom virtual machihattwas designed to optimize memory and hardwaseurees in a
mobile environment. Android is open source; it banliberally extended to incorporate new cuttingestechnologies as
they emerge. The platform will continue to evolwetiae developer community works together to builtbivative mobile

applications.

The mobile application of the university’s LMS thaitl be developed will be built specifically formalroid-based
cell phones. Android-based phones were chosendtietfact that more students are using Androicgdasnart phones.

We will not be exploring the creation of applicaisofor other available cell phone OS.

*  Mockups & Prototype

Before a prototype was created, planning and aneati layout for the mobile application was donkeTinterface
of each page of the mobile application, along i flow of events circling the mobile pages, wereated via mockups.

After lay outing the design, coding for it was do@m these pages, the principles of ARCS are endzbdd
RESULTS

After reading papers and analyzing the four prilegpembodied by ARCS, we have thought up of wayham
to translate these principles into the mobile aggpion. Listed here are the approaches we tookattsiate each principle

into mobile application.
Strategies to Gain Attention

» Perceptual Arousal - Graphics, Animations, Colbhsimor, Statistics, Facts, Mystery [11] (see Figlire

LMS.USL.EDU.PH/ LMS.USL.EDU.PH/

(@ isamissynicoledyahoo.cl

LMS.USL.EDU.PH/

Figure 1: Use Graphics, Animations, and Colors to @in Attention
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¢ Inquiry Arousal - Questions, Challenges/Brainstangrizvents, Conflict [8]

¢ Variability — Different file formats of resource$4], different multimedia elements on interfacee(Ségure 2)

LMS.USL.EDU.PH/

Figure 2: Resources in Different File Formats andriterface
with Different Multimedia Elements

Strategies to Establish Relevance
e Goal Orientation - Job-related examples, Case &yudicenarios, Simulations [8]
e Motive Matching - Student can choose the contergh@ewants to study [14]

e Familiarity - School color [14], Student’s name [14ee Figure 3)

LMS.USL.EDU.PH/ LMS.USL.EDU.PH/

Luisa

Figure 3: Use of Color Blue and Use of Student’'s Nae to Establish Relevance
Strategies to Boost Confidence
¢ Syllabus, Grading Policy, Rubrics, Estimated timedmplete tasks [12] (see Figure 4)

* Meaningful and constructive feedback, Help [14]

LMS.USL.EDU.PH/

Figure 4: Show Course Content to Let Student’s KnowVhat is in Store for Them



Strategies to Give Satisfaction

¢ Intrinsic Reinforcement - Opportunities to applyatlone has learned, Personal Recognition [12]K&pee 5)

Figure 5: Provide Exercises Where Students can Applthe Lessons Learned

e Extrinsic Rewards - Gradedrivileges, Certificates, Positive ReinforcementptMational Feedback [14]

(see Figure 6)

Figure 6: Provide Feedbacks for Quizzes
¢ Equity - Consistency, Sense of fairness [8]

CONCLUSIONS AND FURTHER WORK

Although millions of e-learning are roaming arouhé educational sector now, and some among theptogm
John Keller's ARCS motivational model as their leag pedagogy, few to none have tried to applyARES model into

a mobile learning application.

This study explored the ARCS model and was ableatuslate some of its principles into concepts iapple to
mobile learning. It is very possible to do so, bequires the right amount of knowledge so as nahadke the learning
module too attractive, or too complex. On creatnbparning modules, one needs to remember thatribt all about
presentation. Factors such as motivation shouldcdresidered. The primary goal of creating any moldarning

environment should be for educational purposesnandor entertainment.

For future work, it is recommended that a similaoject be created that will be suited not only fordroid
cellphones. And since it is deemed possible toyaCS as a learning pedagogy to a mobile apptioatiesting for

effectiveness and efficiency should be conductesigooup of users.



| Ubiquitous Learning Environment Using Android Mobil e Application 127 |

REFERENCES

1.

10.

11.

12.

13.

14.

15.

Alier M., Casado P., Casany M.J., 2002:Mobile Extension of a Web Based Moodle VirtuahsStoom

In Proceedings of the e-Challenges Conference.

Baloian N., Zurita G., 2012:Ubiquitous Mobile Knowledge Construction in Collaktive Learning
Environments12(6):6995-7014.

Cope B., 2008Ubiquitous Learning: An Agenda for Educational Tséasrmation Department of Educational
Policy Studies, University of lllinois at Urbana-&hpaign

Forment M., 2001:Towards Mobile Learning Applications IntegrationthviLearning Management Systems

International Journal of Computing and Informatfciences.

Forment, M., Guerrero, J. C., 200BIOODLBILE: Extending Moodle to the Mobile On/OfflirScenario

Proceedings of the IADIS International Conferenoévimbile Learning.

Hwang G.J., Tsai C.C., Yang S.J.H., 20Q8iteria, Strategies and Research Issues of Comewdre Ubiquitous
Learning Educational Technology & Society, Volume 11 Numbgpages 81-91.

Jones V., Jo J.H., 2004ibiquitous Learning Environment: An Adaptive TeachiSystem Using Ubiquitous
Technology In R. Atkinson, C. Mc Beath, D. Jonas-Dwyer & Rhillips (Eds), Beyond the Comfort Zone:
Proceedings of the 21st ASCILITE Conference, pd@&s474.

Keller J.M., 1983Development and Use of the ARCS Model of Motivatibesign Enschede, The Netherlands:
24 pages

Keller J.M., Suzuki K., 2004.earner Motivation and E-Learning Design: A Multtranally Validated Process

Journal of Educational Media, Volume 29 Number 3.

Lan Y., 2009: Using RSS to Support Ubiquitous Learning Based owrdid Richness Theary
Virtual Environments, Human-Computer Interfaces Mehsurements Systems, VECIMS '09. IEEE Internation

Conference, pages 287-291.

Lee J., Kim Y., 2012: Developmenbf Web-based Courseware Applied ARCS ModMACST:
Volume 3 Number 1.

Margueratt D., 2007:Improving Learner Motivation through Enhanced Instional Design Athabasca

University Governing Council.

Miangah T.M., Nezarat A., 2012Mobile-Assisted Language Learning Journahternational Journal of
Distributed and Parallel Systems. Volume 3 Numhgrabes 309-319.

Mills R., 2004:Kid’s College™ 2004: An Implementation of the AR@&Iel of Motivational DesignUtah State

University.

Ramirez R., Rizvi M., Smith C., Terrazas O., 200%e Application of the ARCS Model to Four Different
Instructional Units.

This article can be downloaded fromyvww.impactjournals.us




[ 128

Jan Nealbert V. Calimag, Pamela Anne G. Miguel, Roel S. Conde & Luisa B. Aquino |

16

17.

18.

19.

20.

21.

22.

23.

24.

. Ranganathan A., 2004Mobile Polymorphic Applications in Ubiquitous Contipg EnvironmentsMobile and
Ubiquitous Systems: Networking and Services. MOBIQQUS 2004, The First Annual International
Conference, pages 402 — 411.

Shanmugapriya M., Tamilarasi A., 201Designing an M-Learning Application for a Ubiquitou earning
Environment in the Android Based Mobile DevicesngdiVeb Servicedndian Journal of Computer Science and
Engineering (IJCSE).

Shanmugapriya M., Tamilarasi A., 201BPeveloping a Mobile Adaptive Test (MAT) in an M-indag
Environment for Android Based 3G Mobile Devidesernational Journal on Computer Science andrigeging,
Volume 4 Number 2, pages 153-161.

Shih Y., 2007:Setting the New Standard with Mobile Computing i@ Learning International Review of

Research in Open and Distance Learning, Volume @téu 2.
Smith R., 2008Motivational Factors in E-learningGeorge Washington University.

Suki N.M., Suki N.M., 2011Users’ Behavior towards Ubiquitous M-Learninghe Turkish Online Journal of
Distance Education. Volume 12 Number 3, pages P8-1

www.opensourcecms.com

York J., Pendharkar P.C., 2004uman Computer Interaction Issues for Mobile Cormuutn a Variable Work

Context International Journal of Human Computer Studv&sdume 60 Numbers 5-6, pages 771-797.

Zahrani M., 2010:The Benefits and Potential of Innovative Ubiquitdiesarning Environments to Enhance
Higher Education Infrastructure and Student Expeces in Saudi Journal of Applied Sciences
Volume 10 Number 20, pages 2358-2368.

Articles can be sent teeditor@impactjournals.us




