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ABSTRACT

School Information System (SIS) is an academicrimfdion system developed and implemented for a
private school with a purpose to improve the effigy of information retrieval for students, pareatsl
school authority. One of the initial problems wig8lS implementation was that it depended on the
availability of computers and internet access. V¥ithw internet connections, authentication procesdd

be time consuming, especially if a website impletserarious external scripts to improve visual gyali
Due to these reasons, as well as the fact thatkBiey is one of the most popular smartphones in
Indonesia, the developers decided to design a simplht more powerful system that would resolve
Blackberry Mobile SIS problems. The mobile SIS wasigned, implemented and evaluated to provide a
perfect solution for problems related to ease-akas. The Mobile SIS facilitates students and parien
obtaining academic information anytime, anywherd without the need for repeated authentication, via
BlackBerry mobile connection. Mobile SIS also offdaster loading time relative to traditional websi
access. Using the push technology service, SISiamul provide students and parents in getting dbest
information every time new information gets disseated.
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1. INTRODUCTION individual. The Staff Desk served as a front-enddachers
and back-end for school employees. It allowed them
Technology has undergone rapid advancement ovedirectly create, manage, or delete the school agade
time. Accompanied by the development of hardwase, a operations information. The other two were the &tud
well as information systems, school should be Desk and the Parent Desk that served as a frontvebsite
encouraged to follow these changes. Informatiotesys  intended for students and parents.
that were usually accessed on desktop computers can Designing, implementing and evaluating a mobile
now be wrapped into an application and accessed ompplication information system have been done by
mobile gadgets such as mobile phones. Therefoeseth previous researchers. There have been designswfemo
mobile applications should be developed with applications that aimed to arrange short-term event
maximum functionality and practicality. (Starneret al., 2004). Application designs for managing
Traditionally, in conducting its academic openasipa  long-term activity or schedule has also been dontae
private school (the primary subject of this studggvided a ~ form of calendars or planners (Payne, 1993). Other
website for use by its employees, teachers, stsicamd studies have also focused on maximizing certain
parents in order to post class schedules, gradesapplication feature with the available technoloblyis has
extracurricular activities and personal profile stfidents.  never been done in the creation of a mobile apjgica
The website itself consisted of three ‘desks’ thiered that serves as an application reminder that adoited
different functionalities, depending on the usatust of the  Location-Based Service (LBS) (Ludforet al., 2006).
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Another example is the effort to maximize mobile
application features that utilizes Short MessageviGe

developed over time and updated periodically based
new enhancements or changes of the module (Whitten

(SMS) to convey selected information to each userand Bentley, 2007). This study used the concept of

(Guthery and Cronin, 2002). Development of mobile
applications has also been carried out in devetppin
useful  applications for Personal Information
Management (PIM) (Heikkinest al., 2007), providing

maximum utility for an individual to self-manage a
profile. Increasing demands for mobile applications
supported by the development of mobile device
technology would lead to an increase in the need fo
mobile applications over the time. Consequently, it
would make the information can be easily accesBbis.

statement also reinforces the need for mobile
applications to support an enterprise (Davenpod an
Prusak, 2000). Previously, information had been
accessible only through office computers then this
information can also be accessed on any mobilecdevi

by each employee, such as via email. Another higher

level example is the development of mobile appiicat
as an analytical tool. This application is usefal i
assessing the needs of a user (Juhlin, 2010). $&sujts

from previous studies on application developmenteha
made it clear that mobile applications are curseoth

high demand. Mobile applications that were oridinal
required by individuals are now becoming esseritial

Unified Modeling Language (UML) for designing the
system. From the UML, the design utilized the uasec
diagram, activity diagram, sequence diagram andscla
diagram (Whitten and Bentley, 2007). Afterwardse th
user interface was created as a display exampigich
the SIS was shown. For user interface design,stiidy
used the method 8 golden rules, allowing for Si®do
easily understood and used (Jun and Tarasewiclé) 200

The designed systems were analyzed based on the
dimensions of dependability system, which consisted
availability, reliability, safety and security. Thiénal
result of the analysis was a system dependability
characteristics/features owned by a BlackBerry Néobi
SIS application that can run well without systerfufe,
solving the existing problems (Sommerville, 2008).
During the evaluation period, data were colledigd
utilizing the database system that was used by $1-SI
M-SIS records all data usage from each user then
compiles them into a database that enables evatuti
terms of comparing old and new data. The old daa w
collected from one of the school's departments.

The population in the evaluation consists of stiisle

running a company’s business. The increased deman@nd parents who have been using M-SIS.

and need for mobile applications can be fulfilled b
designing a mobile application that is user frigndith
good functionality and simple design.

1.1. Statement of Problems

The current problem in SIS implementation in
Indonesia is the difficulty experienced by studesmsl
parents in using the Student Desk and Parent Desk t
access certain information through the website tue
the dependence on computers. The problems includ
long login (authentication) and page loading times;
this in turn often discouraged users, which thehthe
their missing information updates. However, the mai
problem in this study is that some students aréeibt
with the school, such as overdues in school fees
extracurricular fees and library materials.

2. MATERIALSAND METHODS

academic
Information

The mobile application for school
information system or simply School

The data analysis focused on every condition that
represented each type of M-SIS user. Each user was
inspected to see if his/her profile is associatéith any
late school fee, overdue library books and outstand
payment on extracurricular fees prior to M-SIS
implementation. This was done because the resptsden
in this evaluation were not all the students ancbpis,
but the respondents were only the M-SIS users.

The method used for data analysis was descriptive

Statistics, which compared the old outstanding peaym

data with the current one. The new or current data
reflected what the respondents had done in doieg th
responsibility in paying all their outstanding pagmis
after the M-SIS implementation. Afterwards, the new

data ware summarized and compared to the old one.

3.RESULTS

The result of this research was a BlackBerry-based
school academic information system applicationedathe
Mobile School Information System (M-SIS), which as

System (SIS) was designed based on the incrementaBlackBerry-based system, in accordance with theafwi

model of System Development Life Cycle (SDLC). The
system was broken down into several modules that we
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school’s survey data in late 2011 that revealedkBarry
was to be the most used smartphone platform is¢heol.

JCS



Kelvinnicky Gunawan and Bens Pardamean / Journ@baiputer Science 9 (9): 1140-1145, 2013

Table 1. Dependability results

Dependability  Analysis result

Availability 1. Local data

With local data, M-SIS only needs to perform auatfeation once. The user does not need to loginyetime

the application is opened.

M-SIS also requires loading the module once.dfubker wishes to display the same module agaiteétratime,
M-SIS does not need to run another loading sequsince the modules are stored offline in a seagndamory.

Reliability 2. Push

M-SIS adopted the push service technology whidhprdvide notifications every time new

information is available.
3. Web mobile

Most of the content modules in the M-SIS can hedusy mobile applications from other platforms, dese

the contents are stored in the web.
Security 4. Encryption

The web encryption uses algorithms that are rezegronly by web service, web mobile and M-SIS.

5. Authentication

Prior to using M-SIS, a user is prompted to ehtether ID and password.

6. Authorization

Users with different status have access to diffielevels of information.

Safety 7. Error handling

Pop-up error message and automatic email notificéid developers everytime an error is encountdrethg

M-SIS usage.

The survey was conducted by the school themselvdiseo

students and parents. M-SIS has features thahamegults

of dependability system analysis as showhahle 1.
BlackBerry M-SIS consists of several modules: .

» Class Schedule
This module is used to view the Class Schedule of
student learning. Students' learning Class Schedule
is presented as a learning schedule in which each
day is divided into sessions/periods.

» Academic Calendar
Academic calendar module displays important datese
and all school events including school holidays,
exams and assignment due dates.

* Class Dismissal
This module notifies the parents that the students®
have completed their studies at the school.

e Scoring
Score module provides students and parents with,
numeric values of student grades, which could lead
to an increase in parental awareness on student
academic development. This module also contains
assessment modules for Socio Emotional Learning
(SEL) for the assessment of children emotional
attributes to shape student behavior, preparingithe .
to enter a social community (Paytehal., 2008).
The Six Pillar character assessment encompasses
good character building that must begin from an
early age (Laird, 2002).
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Extracurricular

This module is used by both parents and students to
view and select extracurricular activities.

News

This module delivers updated news to students and
parents from the school. The module is divided into
three modules, namely News, Announcements and
Events.

Attendance

This module records student attendance and absence
within a given period.

Library Account

This module tracks items that are checked-out by th
student as well as their due dates. All borroweoh#

are tracked and recorded to reduce the risk of loss
Student Profile

This module displays the student’s personal
information, which includes Student ID, Name,
DOB, Mobile number, Address.

Map

This module is useful in helping parents monitar th
location of their children via LBS and Global
Positioning System (GPS) technology. Both parents
and students must be logged-in to perform the
monitoring.

Private Message (PM)

Private message module provides students and
parents with direct access to personal messagés sen
directly from the school. These messages could be
easily accessed through BlackBerry.

JCS
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14:02

sday, May 23

EDGE Tl

Private Message has been updated.
Would you like to view it now?

Fig. 1. Push Notification of a PM

Creator
Givenon
Due on
Description

Attachment

Created Date 01 Mar 2012

Finance
01 Mar 2012

The school fee payment due date
for 4th quarter is at 5 March
2012. Please ensure that
George's virtual account has the
sufficient fund for the payment.
Thank you.

NJA

Created Date 06 Mar 2012

Creator
Given on
Due on
Description

Attachment

Finance
06 Mar 2012

The school fee payment for
Shelcy Dewi - M58 - 0700865006
is now overdue. Please complete
the payment immediately. Thank
you.

N/A

Created Date 09 Mar 2012

Creator Finance

Given on 09 Mar 2012

Due on

Description  Nancy Permata Kuncoro - ECY3 -
1270004521 has not paid school
fee for term 4. Nancy doesn't
allowed to attend the class until
the payment had settled. Thank
you.

Attachment  N/A

Parent

Fig. 2. PM 1, 2, 3 (left to right) of the School Fee PM

Parent

& Student

Child

58 181

Fig. 3. M-SIS respondents

outstanding payment and is supported by the push
feature. The PM natification appeares as a pop-itip av
ringtone and a notification label. An example of thop-

up can be seen Fig. 1.

With this notification, the user will be aware afy
unsettled payment. According to the statement ablpm,
there are three types of payments: school feegdoge
library fees and extracurricular fees. Therefonere are
three types of PM, each representing one paymget ty
Each PM type is divided into three different cotgen
called PM 1, PM 2 and PM 3, as seerfFig. 2. PM 1's
content acts as a reminder of an approaching dedatea
payment. PM 2 and PM 3 act as first and secondimgsn
after the due date has passed. PMs are sent aitaligat

From the modules above, the one that can relayia SQL Job Agent from the SQL Server. SQL Job Agen
payment notifications to students and parents & th reads each of the student’s data to find whichesttsdstill
Private Message (PM). The PM that is sent to stisden have an outstanding debt to settle; this is dorsed@®n
regarding thethe proximity of the due date.

and parents acts as a notification
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Table 2. Demographic Data of M-SIS users

Grade Student Parent Grade Student Parent
K1 - 17 MS 7 25 20

K2 - 18 MS 8 30 23

K3 - 19 MS 9 26 22

EL1 - 21 HS 10 42 26

EL 2 - 23 HS 11 41 11

EL3 - 25 HS 12 37 9

EL 4 14 16

EL5 12 19

EL 6 12 15

K = Kindergarten, EL = Elementary, MS = Middle Sohd{S = High School

Table 3. Evaluation results (n = 465)

Evaluation Before M-SIS Implemented After M-SIS I@lented
School fee 6% respondents have not paid 2% resptmbave not paid
Library’s borrowed books 13% library's borrowed Beo 6% library’s borrowed books
have not returned have not returned
Extracurricular fee 21% respondents have not paid % ré&spondents have not paid

Table 4. Performance measures of M-SIS

Type of Activities Duration of Process (sec)

1 2 3 4 5 Avg.
Opening application 3.6 4.1 3.9 4.0 4.1 3.94
Logging-in process 121 175 14.7 154 20.6 16.06
Loading and displaying a module page 14.2 194 12.0 24.1 155 17.04
Loading and displaying a module page (offline)* 1.3 1.3 1.4 1.3 1.4 1.34
Logging-out process 9.2 8.1 9.5 7.1 6.4 8.06
Receiving initial push after sending** 7.1 9.1 fall fail 7.9 8.03

* When a module page was opened for the secondafteebeing loaded and saved offline
** Pysh was sent from PA. Data of time sending ewtiving push were recorded in the database.

If the PM reduces the outstanding payment meant that 226 parents could represent their @hildr
percentage in school fee, overdue library fee anddespite their children’s non-existent involvememtthe
extracurricular fee, its effectiveness had to behgr study of M-SIS usage and vice versa. This was plessi
analyzed to confirm that the reduction was due kb P because a PM is always sent to both the parentshend
implementation. To enable confirmation at a lateret student at the same time. Thus, if the studentd tea
M-SIS recorded the ‘read’ status for each sent Blthée message, they could represent their parents and the
database. The recorded data was the time wherstte u opposite was true.
read the PMTable 2 shows the demographic data about FromTable 3, it can be stated that M-SIS:
the sent PM to the users. )

From the 523 respondents, 58 were students and 58 Reduced outstanding school fees by 4%
were parents, each corresponding to the 58 studemés ¢ Reduced overdue library books by 7%
other 407 users were not a part of a parent-styolgint * Reduced outstanding extracurricular fees by 14%
but are merely students or pareritgjure 3 showed the
M-SIS respondents. Table 4 shows the performance of M-SIS measured

Table 3 is the result of outstanding payments in in various types of activities include loading and
school fees, overdue library fees and extracumicides. displaying module pages. Loading and displaying a

The evaluation used the 465 respondent since thenodule page in average took 17.04 seconds. But it
other 58 parent-student pairs could be represdntéadst required considerably less time to do it offline34
the student or just the parent. Correspondinglys th seconds in average.
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