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Abstract: Problem statement: With the expansion of mobile devices, the usagewmftext-aware
mobile applications is becoming very popul&pproach: One of mobile applications that are useful
for university students is the university mobilgyanizer. University Mobile Organizer is a software
that acts like an assistant for students in theiivarsities’ activities. Results: However, this
application was not used widely by the studentghis research, we explored students’ problems and
requirements in their university activities and rthproposed a context-aware university mobile
organizer that will be useful for theif@onclusion/Recommendations. Based on these requirements, a
proper framework for implementing a university melarganizer is developed. Lastly, the software is
implemented based on the framework that has beeslafed.
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INTRODUCTION spring.net technolod® as a proper technology because
of the novel features that spring.net presents and
With the emergence of mobile devices such as celpossibility to integrate with other .net based
phones, PDAs and laptops, context-aware applicationtechnologies such as ADO.Net.
are becoming more prevalent. Context-aware systems
provide relevant information and services based onRelated works. Capture system for biology
information from the user, depending on the userseducatioff is designed in University of North Carolina
situatiot”. Forecasting software or location-aware at Chapel Hill and it is responsible for detectthgt a
mobile applications are some commonly used contextstudent has entered a classroom for a specifis elad
aware applications. Expansions of these systems atead necessary software or content for the desggnat
also seen in university environments such as usityer class session. This framework records context
mobile organizers. University Mobile Organizer is ainformation such as location or schedule. Software
software which acts like an assistant for students agents resolve the context and provide serviceahisn
their universities’ activities. Its purpose is telfn context-aware framework. These intelligent agents
students in their indoor and outdoor activitieshivithe  gather data from location agents as context andigeo
university environment. Current context-aware mmbil the services for user. Evaluation advantage isubets
organizers focus only on indoor or outdoor actdti  will address whether students can effectively letarn
Furthermore, these applications are not well @diby use the system and whether it supports their ezt
students, which indicate that current mobile orgars  needs.
do not meet students’ requirements. Active campud is a context-aware organizer
Since it is important for the system to satisfywhich supports some class activities. These aiet$vit
students’ requirements, the first step in develgpén include asking the lecturer an anonymous question
university mobile organizer is to find out studénts online for those who are shying or taking onlinézges
requirements. Based on these requirements, a properclass made by the lecturer. The rating partditimese
framework for implementing a university mobile options for students to evaluate their lecturersesp
organizer is developed. Lastly, the software isToo slow’, ‘just about right and ‘too fast. The
developed based on the framework that has beenfrastructure of the system stands on IEEE 80h11
developed. This software is developed by usingstandard. There are five concerns for this resedrch
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first is that technological designs must be addetés  designed to cover university students’ requirements
the variability of institutional arrangements. Téecond it is designed based on general context-aware
one is considering the differences between labgrato application principles, such as location-awarenesss
environment and the real world. The third is firglithe  real-time responses. The third part of the reseiarte
best infrastructures, while the fourth is an akiie way  implementation process, which include studying and
to assess adoption of technology. Finally, techgieof  selecting the proper technology, software develogme
all sorts are a means to make relationships bete@gal  and finally software deployment.

groups. Results show the successful adoption toethe

world but the main problem is that some studentsato RESULTS
like to use it and their reason is that they dohaote any
questions to ask the lecturer. The first step in developing a context-aware

A context-aware mobile and collaborative learninguniversity mobile organizer is verifying students’
sce_nané? is a university context-aware application requirements. In order to obtain the requiremeats,
which supports many campus requirements. In the,estionnaire survey research was carried out. €Ther
beginning of each session, lecture materials load | three research questions that have been idenfified

s_tuder_wt hand-hel_d deV|ce._ The att_endance list el this survey research. The first one is to studgestis’
filled in automatically during sessions and studént

absences will be informed via SMS. The Systemperceptions regarding university mobile organiZére

provides a study space for students to consultr theP?Xt research question IS to find _student reqwr_&me
courses or accumulate their absences. Through tHafferent ways to specify potential problems in the
shared space, mobile learners can work and coiaaor University environment were used, such as studying
The framework aims to manage, store, reason arut adasimilar systems, interviewing several IT studentsl a
contextual elements to the learning activities. personal experiences in the IT faculty. The laséagch
POODLE? is a redesigning of MOODLE, for  question is regarding which features students prefe
being compatible with wireless networks and su#abl use in a university mobile organizer.
for hand-held devices. Features for this courseagan Twenty-nine females and twenty-one male students
are online and offline text assignment, advancearticipated in this survey. The number of respoisle
uploading of multiple files synchronously, chatsdan from among undergraduate students is three times mo
Forums, online question in class, designing quizzeghan the number of respondents from among
library, course files and survey tools. _ postgraduate students. This is approximately timeesa
Mobile butterfly watching systefhis designed for a5 their distribution rate in the campus. Thirtgkei

outdoor learning. The software method is very sempl gy,dents have hand-held devices such as notebadks a
Students take pictures from a butterfly with tHebDAs PDAs. Eighty-two percent of students are able to

gn?t s]:len(_j fp|cturt¢s to dthe sng(_atr.bSekrv?r fltn?js Ihgonnect to the university wireless network; therefo
utterly information and sends 1t back 10 SWOents o ¢ e infrastructures for the university mebil

After that, system takes some quizzes from students . . . ’ ;
: . organizer has been used widely within the univergit
based on what they learned to obtain learning pssgr

and provide a complete report for lecturers. Thigem high percentage of students can access the urjersi
is a self-learner system, which means there is ewin network via cable connection. Most of the studetds

to direct lecturer supervision. not have any problem connecting to campus wireless
Several principles are mentioned for designing"€Work among respondents and should there be any
context-aware applications and familiarizes with Mobile organizers, many students will be able ® the

students’ requirement in their outdoor and indoorapplication easily.

activities particularly in current university modil Two important concerns for developing mobile
applications. applications are security and privacy. Three qoasti

have been asked regarding these issues:
MATERIALSAND METHODS
e The problem of disclosing personal information in
The first part of the research is to determine @ university network

students’ requirements of a university mobile oigan *  The problem to access online information because
In order to obtain the requirements, we used a Of security concerns
guestionnaire research method. The next part of the The problem of trusting the wireless network
research is to design the framework. This framewi®rk provided by UKM
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about the university wireless organizer, which is a
reasonable rate as it was expected that many stiden
knew nothing about the mobile organizer. The next
guestion is measuring how the respondents’ faver th
university mobile organizer. Twenty-four percent of
respondents strongly agree that a university mobile
organizer can help them access their required @nlin
information more easily within the university. Sete
- mobileorganizer percent of respondents agree with having a mobile
organizer while only six percent of respondents
disagree in using a university mobile organizersuis
Fig. 1: Summary of respondents’ opinions aboutShow that students believe the university mobile
wireless organizer organizer can help them in their university aci@st
Fig. 1 is a summary of respondents’ opinion abbat t

The result of the survey shows that the currenffobile organizer.
security in university applications satisfies stoide An analysis of the results shows that students
Students, however, would like to have more controcurrently have several problems in their university

over their private information. Suggested featunes activities and four _prob_lems are recognized as majo
stated below: problems for university students. Consequently,

students admit that the university mobile organizer
suitable software for solving their problems. Ninet
Sur percent of respondents prefer to use the eguijin

W Strongly agree with

n
"

» Use secure applications rather than easy acce

appl_|cat|on . _ . . to assist them in their university activities.
» Decide to publish perspnal mfo_rmatlon for friends The next part of the survey focuses on the feature
* To render personal information anonymous DYt the university mobile organizer that had been
using tools assumed as part of the students’ requirementstéeur
features are offered as stated below:
Respondents prefer to have secured applications

rather than applications that easy to be useddditian .
to that, they prefer to have control over theirvare
data. For example, they prefer to be able to céntro,
access to their personal information or to be &blese
tools like Privacy Enhancing Technologies (PETS) to,
make personal information anonymous. .
There are four major problems faced by the,
students. The first major problem is that studeatmot
access their online information easily usually lhsea
of server disconnection. The next problem is that
students have problems in informing when theirslas”®
time and location is changed and the reason is a
shortage of a real-time application. Waiting in the®
university bus station is the next problem, which®
happens a lot because students do not know thd exac
bus timetable. Finding important events such as
registration dates is the last problem for students .
The next research question is regarding how much
students use the university mobile organizer. Heae,
brief description about the university mobile origan
and its usefulness are given to students. It then
continues to ask respondents to answer

Information about class schedule

Information about changes for class schedule
Ability to send and receive messages to/from their
lecturers

Method of informing about new events
Information about faculty news

Announcement about university’'s or faculty’s
activities

Online submission of assignments

Downloading course material

Online multimedia

Lecturer evaluation system

Information about bus schedule

Information about shops close to them

Online discussion forum

Online system evaluation

Fig. 2 shows the results of responses to other

features from number 2-14 which are mentioned above

severdlramework development: This framework contains

questions. The first question asked to measure thsvo main applications, which are Hand-held device
respondents’ knowledge about the university mobileapplication  (client  application) and  server
organizer. Forty-two percent of respondents hawche application. Framework architecture is shown ig. Bi
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Fig. 2: Summary of responses for university mobile
organizer features
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Fig. 3: Framework of context-aware university mebil
organizef”

Client Application includes two main layers whicrea
business application and user interface. At a ganc
user application is responsible to show the useicses
such as timetables, course messages, bus scheddles
other requests. It is also responsible for reqngst
service and sends it to the local or host serveedb@n
the type of request.

Local service provider brings local features teras
like bus schedule or local events. Local serviaesioler
receives local requests, via.net remoting componen
After storing the request in a server,
moderator checks the authorization and authenticati
of the user. Afterwards, a context recognizer psees
the request that includes receiving local inforoati

901

from the user device, recognizes the context and
produces suitable information for service providene
service provider receives data from the context
recognizer and produces the suitable services as an
object. The service provider determines the privacy
level of response and set privacy level of objesiag
Client Activated Object (CAO) and Server Activated
Object (SAOY!. Remoting components automatically
change the plain object to a web service and sends
the client application.

Faculty Service responds to demands related to
faculty activities such as timetables, course ngssa
and forums. The server, after checking securityass
sends the request to a service provider in orderdate
the right response. The response, which is an ghgec
sent to a client via spring.net remoting compon&he
file manager responds to requests that relatéet®. fror
file demands, an FTP connection is established dstw
client application and host-server and the file is
transferred from server to client.

Implementation: Implementation of the university
mobile organizer is done using spring.net technpiag

a visual studio integrated development area.
Programming language is C# and database is SQL
server 2005. This application runs on Microsoft
operating systems. Windows server 2003 and ititfesi
provide a secure environment for server applicatiamd
present some abilities for managing files and p&sions
easily. Spring.net technology is used for develg@nd
implementing context-aware aspects like transfgrrin
services or context reasoning. SQL server 2005<ffe
facilities for securing data storing and transfegrsuch

as using stored procedures. Because students eise th
notebooks more than PDAs the user application is
designed in two versions for notebooks and smart
phones. A sample of an interface for client apfiicain
both versions is shown in below.

Software authenticates users by using socket
programming. If user is authenticated in the facult
server, the messages are sent to client. Login page
includes a brief description of university mobile
organizer and the presented services by the saftwar
Figure 4 displays the screenshot of login pageaih b
mobile and notebook version.

The message page includes personal and public
information about the user. Timetable part displnes
class schedule and urgent messages is a place these
urgent information which usually inserted by leetsr:
Private messages show the messages from your griend
ithin campus area. The screenshots is shown inSFig

a securityMoreover, if students click on messages menu thaey c

access to faculty and university events and thay ca
leave messages for their friends. Message pauimgg
to satisfy proposed features of 1-6.
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Fig. 5: Message page in notebook and PDA version

Courses page includes all information about stadenthere is an option to see media files of the reggst
registered courses. By clicking a course nameestsd courses and evaluate a course lecturer. Therefuise,
can see the related messages, assignment fildscimee  part of software satisfies features 7-10. Bus saleeth
files of the selected course. In upload, studemts c one of the features, which have not seen in angroth
upload their assignment or project files. Figursh®ws  similar systems. This feature helps students toagean
the course page screenshot. Additionally, in comeau  their times. This service works by spring remoting
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component and when user request for bus schedhele, tincludes any map images for that location, userszan
local server retrieves data from database and ghigls the local map images or select some predefinecesout
data table to client application. Figure 7 shows th to find how they can reach to a determined place.
screenshot of bus schedule. System related features like user profile or gyste

The forum is a place that students can create avaluation is designed under file menu option.
subject about a course or write their ideas in &tudents can submit their ideas or system errdiseon
discussion thread. This part is supposed to coweres via system evaluation. In the profile form, student
communication shortages between classmates arwhn edit their personal information such as pasgwor
lecturers. In map form, students can use Googleanap or email. Help form includes complete information
use some uploaded campus maps. When students selabibut each part of the software. These forms are
the map page, system automatically shows the durremmplemented to satisfy the admitted proposed featur
place of students in mobile Google map. If theeayst in the survey.

File Messages Courses BusSchedule Forum  Map  Help
List of Courses 10809
Ressarch methodology | [C traduction
A&;Er?;a e rv.fair:: |25r0c|u -l Course Motes Assignments
T — Chlppt | assignmert b
Media player ChZppt | assignment 2 bd
Send messages to lecturer Ch3ppt | assignment3 bd
List of Studznt
Uplzod your Files
File Nama: |

Fig. 6: Student course manager
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Sl i WE

Information of Zon2
Origin is: Kolej Za'aba

Detination is: Masjid UKM

Fig. 7: Bus schedule page
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DISCUSSION

This study proposed a context-aware universityl.
mobile organizer to solve students’ problems in the
university environment. From the survey that was
carried out, there are four problems that have been
identified by students as major problems that they 2.
facing in their daily activities: Immediate easyess to
personal information, informing changes in theiss
schedule on the spot, accessing updated bus selsedul
and being informed on the university’s importanteda
The university mobile organizer that has been3'
developed provided features that can help studients
solve these problems.

The proposed framework is based on based on the
assumption that there are several servers willdee at
one particular time. These servers can be dividéal i
two categories: local servers and faculty servére
use of multiple servers can help to improve thelibua 4.
of service since some of the information can be
provided locally.

The implementation of the software is done by
using spring.net technology because this technahagy

some components that reduces programming
complexity of context-aware application. This
technology is also compatible with other .net5.

technologies. The client application is designetio
versions to be usable with notebooks and smartgson

CONCLUSION 6.

This study describes the implementation of a
university mobile organizer. From the study that we
have carried out, it is important that the process
implementing this type of software must be based on
the right user requirements, a proper frameworkws®d 7.
of a suitable technology. The result of the stuldgves
that software that was developed manage to satisf§.
students requirements and hence solve their prablem
Using the right technology also helps in reducing
software complexity.

We would like to continue this research in order t
evaluate the application to see if it satisfiesddlithe
context-aware criteria. For future extensions o th
current work, we would like to develop some 9.
components to enhance the compatibility of thentlie
application with different operating systems.
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