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The Potential Use of Cross — Platform Mobile
Applications for Educational Purposes

I}, Serafimovski, A. Krstev, B.Panajotov
Faculty of Computer Science, Universty “Goce Deleev™ Stp, Republic of Macedonia
serdalibori@hotmail.com, aleksandar krstevihagd edu.mk, borispanajotovia gmail com

Ahstracl - Today the medern workl gess mohile, The werll
of mahbile applications i schieving the rooflop very Fast
Maost of the funetions and fasks thet were performed by the
eampEElers jusl Iwo ar Ihnee yers apo, teday are being
roplaord by the smarl meshile doviom. The sdecational
warld i3 rrylag 0o follew ihis orend; universites arousd thie
world are working hard on implementstisn of smari
infarmation systema and solutions I8 ¢decational purpees.
This paper sims o give chear guidance of Che prosess of
lmplemcntitos of cross-filaiferm  mobile  soletheas in
cilucstional purpises. This paper presenis several eross-
platfors modubes Fer active studenl moniloring, improving
the guality of traching and sutomation and aceeleration ol
thi procciees heing evecuted manually. We combined few

devebsping  meethods  and  cross-plafferm  erienbed
technalagies 18 make a propssal model Ter implementation
of this mew gracration trchnologies in educational purpesos.
The advaniage of (he proposed msdel is that the madel s
completely platform independent asd leads ts shorlening of
proeedire and redsetion of ecrtain Maaseal el

L. INTROGLCTION

The main pusposc of this paper is (o vy o
propose  guidelines and to generate models for
implementation  of  advanced  technologies  for
educational purposes,

Today in the modern world most of all the
activitics people perform using & mobile phone via
the Intermet. Mobile devices represent an essential
part of the everyday life of the modem men,
Everyday life of modern man is based on the rapid
cxchange of information. You cannot imagine
progress inoany area without daily, trmely and rapid
exchange of information.

Computer age in the last two years completely
overshadowed the era of mobile devices that change
tha game d.u.'_l,' |'.|:|-' d.u.:,l. With the E:p.u.nxirm of mahile
Internet, mobile devices have become the number
one choice for comsumers when it comes 1o
everyday Internet communication amd information
exchange. Reservation of hotels, airline tickets,
travel plans, car remal and review of atiractive
tourist lecations are just some of the activities that
users perform with the help of their mobile phones.
Jimt a few years earlier, all these activities were

confucted using a computer, but mobile devices
have proven to be a much betber alternative because
they are much casier and handy for everyday using
and abowe all their primary advaniage is that they
can be used on the go.

Al thix mentionead above motivated us 1o make a
rescarch about the potential amd the possibilities of
the mokile devices and their wse i educational
purpeses.  Through the implementotion of  the
expeniences of practical traiming which is carmed out
at our umiversity, by combining multiplatform
programming technologies we created several
propossd models for implementation of mobile
technology  for  educational  purposes.  Many
resgarchers in the world in various fields are dealing
with the advancement of the process of cducation
throwgh implementation of advanced technolegies.
Each classroom cannot have access to a computer of
laptop, =0, dovices like mohile phones and tablets
have become tools of great beaclit fo teachers and
students.

For the purposes of this swudy we uwied a
combination of Adobe techiologies using Flex and
Action Script 3.0 programming languages, we have
ereated several modules for deskiop computers and
mobile devices in order o carry the process of
interaction betwesn stadents and teachers.

Within the framework of this research we used the
advantages offered by social networks in onder 1o gain
an easier way of active registration of user accounis. In
thizs paper we propose several modules, All modules
are platform independent and can function equally
well on all mobile devices and under all operating
syslems. The main goal 1s o offer a simple prolotype
gystem for implementation of cross-platform mobile
technologies for educational purposes that would be
completely platform independent, casy o use and
financially inlerable,
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11 REVIEW OF THE PROPOSED MODELS
As mentioned in the imtroduction, we offer
sgvern]l middels for  implementation of mobile
divices i the medical purposes. These models are
designed as part of a prototype of a multiplatform
informatkon system for implementation of mobile
technologies for educational purpases, [1]

Each model that wall be :s.[ﬂuinpd in the text
below 15 previously tested wirually in a realisie
environment. The models are  based  omn

multiplatform  programmable medules  developed
using Flex technology. The models are working
under Adobe Adr executive enviromment.

Within the peactical testing of the software tools,
a separate testing wos performed in order to check
the functionality of software toods for each device
separately. Tests showed approximately equal speed
and functionality of software ools for all mobile
platforms. Tt is imporiant to note that these
icchnologics put the swdents in the main role
allowing them faster, easier and simpler way aof
communication with the professor.

A Proposed model for implementation ard

integration with sociel nefworks

Social networks have made expansion in recem
years and had completely changed the perception of
the Internet a5 a platform for communication and
exchange of date  Communication and  data
exchange between people rose to @ higher and more
sophisticated level. Ome of the practical functions of
social nefworks is their ability to be used ns systems
for authenticating users from a third party. With this
capability it makes it easier for developers to work
and eliminates the need to create an additional
sccurity  system  for  authenticating  users  amd
managing databases and wier acecounts, [2]

This approach 15 greatly simplified, more
sccessible and interesting to students, As part of this
research, a practical experiment was conlucted; it
invadved 120 students divided into three groups, For
ech of the stadents o be able o design a drll
previowsly had to log in via their mobile phone
aceounl with the social network Facebook, Twitter
of Groogle sccount. Once the student sucoessfully
completes  the login  process, owr  database
downloads personal data of the soxlent and
gencraies a local account.

Adter completing the authentication process, the
studient on his mobile phone receives the task in the
form of a mobile application that automatically
imstalls with a click of his mobile phone. The

exercises were unified for each individual student
with specified 1D for each exercise separately.

For preparation of the exercises we used 1 uery
Mobile in combination with Adobe Phonelap Build
o compile the exercises. For cach exercise i
generated Specific 1D wg depending on the accoumt
o the wocial network whech the godent used 1o ]n“
in to the system, The format of the I valee for each
exercise is particularly shown in Figure 1.

===l

| “a\

// | N\
[ o0 [llcccoenon Jccoumvumoe]

Exarmple in XML :

al-= The opglicetion idertifier
cid-ugd, padscal AR

&l== Uied a8 the Filerame For Eh

wlilesomesTadacal o/ 11l sromes
Figure 1, Linigue identifier components

From the cxperiment we concluded that sudents
simplest and most reasonable social network for
creating user acomumis of other mformation sysiems
is the social network Facebook, T5% of the
ampounced  students were  anmounced  from
Facebook, Google ook the second place. It s
impartant o menton that these exercises in the form
of apphcations are programmed for single use. Afler
completing the exercise, students log out of the
system, after checking the unique identifier becomes
invalid and that exercise can no longer be used. The
results of the realized exercise are saved in the local
account  of & student who  wams  previously
automatically generated in the databsse after the
process of authentication,

B Purpoged model for wsing  the  bwili-in
dievice camera

Build-in camera in mobile devices is the most
popular and most used piece of hardware of all
smart devices. Companies with each new model of
smart device pay great atbention to improving the
camera, Built-in cameras in mobile phones have
enormas potential for use for educational purposes,
the use of the camerm to achieve video conferencing
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and distanee leaming, &8 a scanner Lo scan
documents or identification of certain objects.

As part of our research we produced & prototype
mode] for wiilizing the built-in camera and wse the
mabile phones i educational purposes, The mode
congists of a programmable module that was
developed using Flex technology in Java and Action
Seript 3.0 programming . The module is
compatible for use on all mobile devices regardless
of operating platform. The module was also tested
on  other @hlets  and  has  shown  excellent

functionality.
— | Commganents

[
PASSWORD

A

Figere 2 Visual representation of the purposed
camera model

The module i8  comsisted of  imcgrated
recognition system scan for QR codes, mmage
recognition and text from image. As part of this
research, @ practical experiment was conducted in o
classropm where students in the first experiment
were logging using their accounts from  social
networks: in this experiment their task was to scan
QR codes. Each student was given three images
containing QR code.

By combining the content that is derived from
scanmed codes, students generated passwords that
were wsed to check the results of the exercises that
were developed in the first experiment. This module

is technically built from Flex components that are
completely based on the multiplatform techmology
and do mot depend on the platform on which you are
purswing. Thus, the module becomes available for
cvery amart device and do not depends on the
operating system that is currently mnning.

In the second part of the experiment students
were tasked to scan text content of the image using
the buili-in module within the application that can
recognize text content from previously scanmesd)
images. Detected textual content was saved in PDF
format with the previously build additicnal module
for copturing PDF content, At the end of the
experiment, the generated PDF files, students
cxchanged between themselves using a local P2P
conmcetion. For the purpose of this rescarch
previously was made o P2P module for wireless
communication between students in the same
classropm. 5]

Functiomalities of the model:

*  Scanning and recognition of QR codes

= Communication with the databsse using the
data service for any wenfication of the
validity of o code, if necessary,

= Sean text condent for sssigance in learndng
and recognizing text from image.

Local PIP communication in order to
exchange files and creative leaming during
class,

O Modwle for  fast amd  eficient
electronic registration of presence
The attendamee record of students can present a
problem especially in larger groups of students. One
of the key objectives of this research was to
gencrate a simple draft model for fast clectronic
registration of students using mobile devices,

As a final goal, the system should suomatically
calculate the points from sttending classes for
individual students. Benefits from the application of
such a system poimary would feel the teachers
because  the whole thing would be done
electronically without the participation of the human
fasctor.
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Figare. 3 Smart ebectromic registration of student
- atendance

It is important to mention that for each lesson, a
mew applicabion s created with a unbque klentifier for
that lessom. Before the begimning of the ¢lass, sndents
by scanming the QR code are downloading the
appropriate application for registration directly from
PhoneCiap Buikl chowd service and mstall it on their
mixbile phones. As pam of the application thal contains
the madule for the regisiraton of siudents, additsonal
programming module copies the IMEl code of the
device from which 5 made the registration of
atiendance. For this purpose within this module is
integraded dadn service that communicates over o P2P
conpection o tbe central dalabase and record the
atiendance for each student and st the same time in the
database records the IMEI code of the device fom
which the registration was made. Afier the stsdent
clicks the hution presence, receives feedback message
on its screcn which informs that the record of
atieridance has been successfully completed. [3]

Within this odule we implemented a possibility
for electronic signature input from the studemt. As
part of this research we were conducted an informal
poll  among  students  which  was  conducted
clectronically. The poll found 80% satisfied users

from the application of these technologies in the
educational purposes,

Administrative  software muslel provides the
following capabilities:

= Monitoring of gudents and electronic records
of classes arbendance.

« Ciencrating statistics and reports in PDF
format in real time,

e« |mporting files in XML format and update
data for mamy of the students in real Hme,

=« (enerating clectronic tasks in the form of
mobile applications directly installad and
vilid for use only during class,

« Computer analysis and administration of the
results of the exercises.

»  Embedded system administration files,

& Ahility to communicate directly via the built-
in Chad.

D. Propesed Administration Made!

Administrative work occupies a significant pan
of the daily activities of the profissor. Electronic
information and communication services nowadays
provide quality and timely monitoring of stodent
activitics from anywhers al any time of day. The last
proposed model in this paper is the sdministrative
mdicl. By combining Adobe's technologics we have
created a protodype of an administrative system that
is fully compatible with previous multplatform
mawdels mentiomed i the paper that were intended
for students and their smartphone devicss,

Admimistrative model should include all the
abowe functions and collect them in a sophisticated
software system that can generate electronic reports
of the activities of each individual student. For the
purpises of this research we have created a
prototype of such software system that is intended
for deskiop computers, The advantage of this model
is that it is completely independent of any operating
gyaterm. The software was tested on a Windows
operating system and the computer with Mac O5 X
aperating sysiem. On both computers the softwans
showed equal efficacy,

Wbwind ah eieh e B8 BAITE

(Tt iy 1
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Figure. 4 Part of the administration maodule
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Figure. # Administratbon module: SearchBox
L CoxcLusion

Within this shorl research in this paper we
presented  four  propossd  medels  for the
implementation  of  advanced  multiplatform
technologies for educational purpeses. All models
are fesbed wvirtually in a realistic enviromment and
provide excellent mmitial results, For implementation
and repeated uwse of ihese proposed models, is
needed further testing and upgrading. The main
advantage of all the proposad models is that they are
completely independent of platform, device and
operating system on which they run. With the
implementation of these proposed models, a
complete information system can b created which
would be wsed for cducational purposes, At the
same time this system would be acceptable and

compatible with all scientifie institsions and each
information infrastructure. The application of this
miediel, significantly reduce firancial costs because
of the use of one platform for all devices and it can
be adapbed to the cxisting infrastruchore.
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