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Abstract: Tutoring agencies provides education service for students who needs to enhance study time outside the regular school hours.
Students aim to improve academic achievement; thus, it is important to choose the best tutoring agencies. However, prospective students
may have informational constraints related to the positions of tutoring agencies, including the nearest location, the institution's reference
quality, registration and other information about the institution. Tutoring institutes also have limitations in providing information to
prospective students, such as class status, teachers unable to attend, and reminders of students attending tutoring. Mapping of Geographic
Information Systems Tutoring is an application that can help tutoring agencies and students using geographic information system
technology and cloud computing in terms of data storage media. The functionalities offered in the application are maps to visualize and
determine the position of the lessons, packages to register and determine schedules, notifications as reminders and suppliers of information
relating to teachers who cannot participate, registration and payment status, payment through the system, feedback in the form of comments

and assessments by students to agencies after the end of tutoring.
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1.INTRODUCTION

Indonesia is a country that applies compulsory education for its
citizens for up to 12 years [1]. This must have a positive effect on
a country to have a competitive and creative society. The lack of
interest for students who want to continue their education not
only from schools but through other educational institutions
means that students without in-depth studies and only focus on
the lessons they receive when they go to school. This is because
students are very difficult to find tutoring agencies with the best
quality and students have difficulty determining the tutoring
program, thus students often forget to attend tutoring activities.
These problems can delay one of Indonesia’s vision and mission:
to develop the nation’s intellectual life. The institution that can
support compulsory education for up to 12 years through
educational channels other than schools is a tutoring agency.
Tutoring agency helps students to deepen their knowledge and
open their horizons in education by providing out-of-school
academic programs. Many tutoring agencies that have the best
quality but are less well known because they cannot compete and
it is difficult to develop with other agencies that already have big
names and quality is not necessarily the best. The tutor agencies
that they have developed often find it difficult to tell students if
there are teachers who cannot attend and remind students to
attend tutoring activities at tutoring agencies.

Research conducted by Hazem A. Al Rekhawi, Samy S. Abu-
Naser entitled "Android Applications Ul Development Intelligent
Tutoring System" explains the design of web-based tutoring
systems to teach students the Android application development to
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help students overcome the challenges they face. The basic idea
of this system is to introduce students to the Android application.
This system can handle various problems that are managed
directly by the students. A study shows that an Android-based
tutoring application has a positive impact on students and users.
[2

A research conducted by Wardatul Jannah, Indah Fitri Astuti,
Septya Maharani entitled "Design of Information System on
Web-based Tutoring Agency (Case Study: TADICA Tutoring
Agency)" states that the web-based tutoring information system
is an orientation system for Internet students aiming at a learning
system to design the TADICA Tutoring Institute which is
accessible via the Internet. Each student can download material
or questions, chat or share with other students or administrators
via the multimedia chat room and can take the test directly
(online). [3]

Utilization of current technology is very necessary to access
some very important information, i.e. mobile application, web
applications and website-based applications. Cloud Computing is
a model in providing convenience to the network access of
several users in sharing computing resources as well as data
storage media. GIS (Geographic Information System) is a
technology that is able to provide location information at a place,
making it easier for users to get to the location of a place.
Mobile-based applications can facilitate users in accessing
information by using a gadget (smartphone) connected to the
internet thus users are able to access information via gadget.
Mobile-based applications enable to facilitate the problems
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above such as students having difficulty knowing the location of
tutoring and enrolling in tutoring agencies, students find it
difficult to receive information to remind tutors and teachers are
unable to attend, students find it difficult to provide reviews to
tutoring agencies. Website-based applications can make it easier
for companies or agencies to provide information to the public by
accessing the website. The website-based application is able to
facilitate the problems above such as tutoring agencies
difficulties in providing packages that make it easier for students
to see the schedule, agencies are difficult to provide some
information such as teachers unable to attend and remind
students to tutoring, small and middle scale tutoring agencies
difficult to compete with middle and upper agencies. These
problems can be solved by creating a system that is certainly
different from the research that has been done before and requires
a large storage medium so that it is able to manage the problems
above hence students and agencies are able to access information
and provide information using mobile-based applications and
websites and apply GIS (Geographic Information System) feature
to view the location of lessons, packages to determine schedules,
notifications as reminders of tutoring and information providers,
payment through the system, and feedback in the form of
comments and ratings. By looking at the problems and features
offered above, the system created entitled "Cloud Computing-
based Geographic Information Systems for Mapping Tutoring
Agencies" is very appropriate to be implemented to students and
tutoring agencies.

This research is different with previous researches since it
focuses on a cloud-based information system application aimed
at mapping tutoring agencies and students using GIS (Geographic
Information System) technology to visualize and determine the
position of tutoring and cloud computing as the data storage. The
functions of the application are the "Package" helps students to
decide which subjects and to determine schedules, the "GIS (
Geographic Information System)" function in the application
helps students to discover the position of the tutoring agencies,
the "Notification” function enable students to receive information
from the institution and to remind the tutoring schedule and the
"Payment” function making it easier for students to make
payments.

2. METHODOLOGY

In conducting research, four stages must be carried out as seen in
Image 1
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Figure 1. Stages of Research

The first phase of the research is to analyze the needs of both
tutoring agencies and students. The analysis phase is the phase to
determine the design of the application to meet the needs of both
parties. The second phase is the design of the system workflow.
The design of the system workflow is such that the system
functions properly and according to predetermined procedures.
The third phase is the creation of a system, both Android-based
and Web-based applications, intended for the administrator and
data management guide. The fourth step is to test the system to
find errors found in the system and, if there are many errors in the
system, it will run a redesigned workflow to correct system
errors.

2.1.DFD (Data Flow Diagram) Level 0

Data Flow Diagrams (DFDs) are tools for modeling or
displaying systems created to determine the data flow of the
system. Data flow diagrams (DFD) describe which processes
take place in the system and who involves the users. Data flow
diagrams (DFDs) are used in the design and have their respective
meanings. There are four data flow diagrams (DFD) symbols,
that is, data archives act as a location for storing data, processes,
functions to describe which processes are taking place in the
system, entities, functions to describe who the user is. The data
stream functions to describe where data streams are (data
stream). The DFD 0 level in the tutoring mapping information
system is shown in Figure 2.
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Figure 2. Level 0 DFD

Based on the above image, six processes are performed by the
system, i.e. the process of managing student data that can be
performed by the tutoring agency of the Geographic Information
System for Mapping Tutoring Agencies, the data management
process of the tutoring institute can be run by the administrator of
the Geographic Information System for Mapping Tutoring
Agencies, the packages are created by tutoring agencies and the
package registration process involving the students and the
tutoring agencies.

Students can register a package at a tutoring institution that can
be confirmed directly by the tutoring institution via the
application. The next process is the payment process that
conducted by the students on the Geographic Information System
for Mapping Tutoring Agencies and is confirmed by the admin of
Geographic Information System for Mapping Tutoring Agencies,
the evaluation or feedback process by students on Android-based
applications that can be read by the tutoring agency, the
notification process received by the students after receiving the
confirmation of registration by the tutoring agency, confirmation
of payment by the administrator of the Geographic Information
System for Mapping Tutoring Agencies, reminder of tutoring
schedule sent by the tutoring agency directly and the notification
when the tutor is absent sent by the tutoring agency.

2.2. ERD (Entity Relation Diagram)

ERD is a model used to design a database to describe data relating
to the database. The components in the creation of ERD are
entities, attributes, relations, and lines.

Entities are objects in the real world that can be distinguished from
other objects, such as students, teachers, tutoring agency.

The attributes are part of the entity, for example, the attributes of
the student entity are 1D, name, address, e-mail, etc. The ID
attribute is unique to distinguish students from each other. Each
entity must have a unique attribute called a primary key.

Relations are connections between different entities; e.g. relations
between students with subjects in which each student can follow
multiple subjects and each subject can be followed by several
students. The relation can be in a Many to Many form. Below is an
example of the ERD of the Geographic Information System for
Mapping Tutoring Agencies as shown in Image 3.
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Figure 3. ERD of the Geographic Information System for
Mapping Tutoring Agencies

The image above is an ERD (Entity Relations) diagram of the
application of the Geographic Information System for Mapping
Tutoring Agencies. The tutoring agency and its attributes sell a
package called package H that have a single relation with many
of them. It means that a tutoring agency can sell some packages.
The student entity and its attributes can select package H which
has One to One relation, which means that a student can only
complete one transaction when choosing a package. The package
H entity has student’s package entity and its attributes, which has
a One to Many relations. It means that a package can have many
student’s packages. The package H entity also has package D
entity and its attributes which has One to Many relation. It means
one package H can have many packages D.

The package D entity has 3 (three) other entities; they are teacher
entity, subject entity and class entity. Each of them has One to
Many relation, which means one package D may have many
teachers, classes and subjects.

2.3. PDM (Physical Data Model)

Physical Data Model (PDM) explains how data is stored on a
computer by presenting some information such as record formats,
record orders, and access paths.

PDM (Physical Data Model) of the Geographic Information
System for Mapping Tutoring Agencies has 9 (nine) tables; i.e.
tb_siswa, tb_paket_siswa, tb_paket h, tb_bimbel, tb_paket_d,
tb_matapelajaran, tb_kelas, th_pembayaran and tb_guru which is
equipped with data and data types used as well as primary keys
and foreign keys that serve as connectors between tables.

2.4.  Process of Student’s Application
Student’s application is an application that will be used by
students to choose tutoring agencies and to register packages at

399



International Journal of Computer Applications Technology and Research
Volume 8-Issue 10, 397-404, 2019, ISSN:-2319-8656

tutoring agencies which has been selected previously. The
following is an image of the student’s application process.
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Figure 4. Process of Student’s Application

The image above is an illustration of the application process for a
student. The student will register first to an Android-based
application. The student then will be redirected to a page on
which he must enter information when registering. Students who
have registered will receive information about the tutoring
institution via the application stored in the database. Students can
choose tutoring agency in the application and choose packages
that are available. The student’s application uses the Application
Programming Interface (API) to support various application
functions, such as using Maps to choose and to show the
coordinate and location of tutoring agency while register.

2.5. Process of
Application

Application of tutoring agency is an application that will be used
by tutoring agencies to sell packages and approve the data of
students who wish to register to a tutoring agency. The following
is an image of the application process of a tutoring agency.
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Figure 5. Process of Tutoring Agency’s Application

The image above is an illustration of the application process
performed by the tutoring agency. The tutoring agency will
register first on a web-based application. It will be directed to a
page in which its administrator must input certain data while
doing registration. The tutoring agency will be directed to pages
to create different master data, such as teachers, subjects, classes
and packages for applications in the database. Tutoring agency
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can create packages after the administrator of the tutoring agency
has created personal information such as teachers, classes, and
subjects. Tutoring agency can also send some information to
students, such as the absent teachers, schedule reminder, and
registration status by sending notifications. The application of the
tutoring agency uses the Application Programming Interface
(API) to support various application functions, such as the use of
maps to select and display the coordinate and location of tutoring
agency while register.

2.6.  Process of Administrator’s Application
An administrator application is an application that will be used by
the administrator of the Geographic Information System for
Mapping Tutoring Agencies to approve data. The following is the
image of the administrator’s application process.
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Figure 6. Process of Administrator’s Application

The image above is the illustration of the application process
performed by the administrator of Geographic Information
System for Mapping Tutoring Agencies. The administrator does
not need to register first. He then will be directed to the page on
which the administrator must approve certain data, i.e. tutoring
agencies that want to register, as well as payments made by
students through the application. The administrator can send
some information about the registration agreement and payment
conducted by students by sending notifications. The administrator
application uses the Application Programming Interface (API) to
support various functions of the application, such as the use of
maps to view the location of tutoring agencies.

2.7. System Overview

The research of cloud computing-based geographic information
system for mapping tutoring agencies has system overview that
can be seen in Image 8.
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Figure 7. System Overview

Geographic Information System for Mapping Tutoring Agencies
is linked to the database as a medium for data storage. Data
stored in the form of tutoring data, student data, transaction data,
the position of tutoring position data and other data.

The tutoring agencies can register the institution as a user and
gain access to the system, change the data, both regarding the
addition and deletion of data, confirm that students who want to
register with the supervision, sell packages, view student
registration and view feedback or student ratings.

The administrator of Geographic Information System for
Mapping Tutoring Agencies can only be accessed without
registration, verifying the registration of tutoring agencies, and
verifying students’ payments.

3. LITERATURE REVIEW

The literature review consists of supporting theories used in the
research; i.e. website, Cloud Computing, Firebase and GIS
(Geographic Information System).

3.1. Website

Website is pages that contain information in the form of text,
images, sounds, and dynamic animations, as well as static
animations that are found in a series of network pages (links)
using the HTTP protocol accessed through a web browser. [4]

3.2. Android

According to Sinuraya, Satoto and Isnanto (2013) Android is a
specific operating system for Linux-based devices with
middleware, operating systems, and applications. The Android
operating system has an open platform function that makes it
easier for application developers or producers to create
applications based on Android. Android Inc., purchased from
Google Inc., was originally used in the development of software
for mobile phones. [5]

3.3 Cloud Computing

Cloud Computing is a technology that uses the Internet to
centrally manage data and applications, in which every user or
user of a computer has the right to access or so-called Login.
Cloud computing is a concept for understanding how to create
a LAN (Local Area Network) processing framework. There
are three delivery models or what is called delivery in Cloud
Computing, which is Software as a Service (SaaS), Platform as
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a Service (PaaS) and Infrastructure as a Service (laaS). The
deployment of Cloud Computing can be divided into four
parts, namely Public Cloud which is wherein a server there are
many users, Private Cloud is when there is only a user on the
server, Hybride Cloud can be used as Public or Private Cloud
and Community Cloud can be used together by companies
with the same interests. [6]

3.3.Firebase

Firebase is a Google service that can be used to simplify the
development of applications without making substantial
efforts. Firebase offers various interesting functions, such as
Firebase Remote Config, Firebase Real-time Database and
Firebase Cloud Message and Notification.

The application of mapping tutoring agencies uses some of the
Firebase features, i.e. Firebase Cloud Message and
Notification. Firebase Cloud Message and Notification are
features that can provide push notifications and make two-way
communication between hardware and can replace Google
Cloud Message, which does not have very different
characteristics. [7]

3.4.GIS (Geographic Information System)
Geographic Information System (GIS) is a computer-based
system to store, to process and to display geographical
information. Geographic Information System (GIS) makes it
easier for people to find a place where they want to go. GIS
(Geographic Information System) is implemented using computer
hardware and software that work to verify and collect data,
changes, and updates of data, calls and presence and data
analysis. [8]

4. BUSINESS PROCESS AND
APPLICATION TESTING

The application of geographic information system for mapping
tutoring agencies involves various business processes involving
the users of the application, in particular students, tutoring
agencies and administrators of the application. The business
process of the application of geographic information system for
mapping tutoring agencies includes registering a tutoring agency
and creating packages, student registration, student payments and
student feedback to tutoring agencies.

4.1 The Registration and Creation of
Packages for the Tutoring Agency

The business process of registering and creating packages in the
application requires the administrator of the information system
for mapping tutoring agencies.

The following image is the overview of the business process of
registering and creating a package of tutoring agencies.
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Figure 8. The Registration and Creation of Packages for the
Tutoring Agency

The image above is a description of the business process of
registering and creating a tutoring’s package. The registration of
a tutoring institution in the application involves the administrator
of the information system for mapping tutoring agencies. (1) The
tutoring agency will register and input information into the
application. (2) The registration data of the tutoring agency will
be received by the administrator of the application through the
administrator’s application.(3) The administrator of the system
information for mapping tutoring agency will correct the data
sent by the tutoring agency as a requirement to be registered into
the application. (4) The administrator will send confirmation on
whether the tutoring agency is accepted or not in the form of
notifications. (5) The approved tutoring agency can create master
data, such as teachers, classes and subjects. (6) The tutoring
agency that have successfully created different master data, such
as teachers, classes, subjects, the tutoring institute can create a
package.

4.2  Student Registration

The business process of student registration on the application
involves the tutoring agency. The following is the illustration of
the business process of the registration that will be carried out by

a student.
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Figure 9. Student Registration
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The image above is a description of the business process of the
student registration. The process of student registration involves
the tutoring agency. (1) Students will register and input
information into the application. (2) The student who have
registered and logged in to the application can immediately check
information and the location of the registered tutoring agency. (3)
After choosing a tutoring agency in the application, he can see
check the feedbacks from students who have attended tutoring at
the chosen tutoring institution. (4) The student then can view and
choose some data packages that were previously inputted into the
application by the tutoring agency. (5) The package selected by
the student will be saved by the tutoring agency. (6) The tutoring
agency will verify and decide whether the students can be
registered to participate in the tutoring or not. (7) The status of
the student who have been successfully accepted by a tutoring
institute will change into active tutoring. (8) The tutoring agency
will notify and inform the student through the application in the
form of notifications.

4.3  Student Payment

The business process of student payment on the application
includes the administrator of the information system for mapping
tutoring agencies. The following is the illustration of the business
processes of student payments.
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Figure 10. Student Payment

The image above is an overview of the business process of
student payment. The student payment involves the tutoring
agency. (1) The student accesses the application. (2) The student
who have successfully registered in the application can
immediately see some tutoring data in the application and make
payments directly through the applications. The process requires
to input data, such as the name of the banker, the name of the
payer, the payment amount and a receipt of the payment. (3) The
student who have made payments for the application will appear
in the information system of the administrator through the
administrator application. (4) The administrator will examine and
validates payment data by the student through the administrator
application. (5) The payment validation process performed by
administrator will change the status of the student payment. (6)
The student will receive the notification through the application
that explains the payment has been received
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4.4 Creating Feedback

The business process of creating feedback on the application
includes the students. The following is the illustration of the
business processes of creating feedback.
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Figure 11. Creating Feedback

The picture above is a description of the business process of
creating feedback from students for tutoring agencies. (1) The
student will log in to the application. (2) The student who have
successfully logged in to the application can immediately see
data on the application. (3) The student who have seen some
tutoring data and see the duration of tutoring that has completed
can directly write feedback in the form of star rating and
comments from students towards tutoring agencies. (4) After a
review or feedback is made through the application, the data is
directly entered in the application of tutoring agencies. (5) The
tutoring agencies can directly see the reviews or feedback given
by students in the form of star ratings and comments through the
application of tutoring agencies.

4.5 Testing the Application

The testing of the information system for mapping tutoring
agencies distributed 20 questionnaires with 15 questions each and
20 respondents who answered questions from the questionnaire.
Each respondent consists of 10 tutoring agencies and 10 students.
The following is the percentage table of 20 questionnaires that
have been distributed.

Percentage of 10 questionnaires, each questionnaire has 15
questions distributed to 10 respondents and tutoring has achieved
results. The results of the questionnaire included on average 10
interviewees fully agree with what is used as the question on the
questionnaire and agree with what is questioned on the
questionnaire.

Percentage of the results of the 15 questions addressed to the
tutor in the first question, what is the information provided by
this application easy to understand? Those who answered
strongly agreed by 20% while those who answered agreed 80%.
The second question, is the use of menus or application features
easy to use? Those who answered strongly agreed at 30% and
those who answered agreed 70%. The third question, is this
application per the needs of users? Those who answered strongly
agreed by 30% and those who answered agreed by 70%. The
fourth question, whether this application can be easily learned?
Those who answered strongly agreed by 50% and those who
answered agreed 50%. The fifth question, is this application easy
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to operate? Those who answered strongly agreed by 30% while
those who answered agreed by 70%. Question six, can it easily
avoid mistakes in using the application? Those who answered
strongly agreed by 20% while those who answered agreed by
80%. The seventh question, is the menu display in the application
easy to recognize? Those who answered strongly agreed by 20%,
while those who answered agreed by 80%.

The eighth question, are you helped with the reminder
notification feature as tutor reminders? Those who answered
strongly agreed by 50% and those who agreed 50%. The ninth
question, are you helped in knowing the schedule with the
package features? Those who answered strongly agreed by 50%
and those who agreed 50%. The tenth question, are you helped
with the feedback feature as a service media? Those who
answered strongly agreed by 60% while those who agreed 40%.
The eleventh question, are you helped by the location of the
tutoring location information feature that functions to see the
location of the tutoring? Those who answered strongly agreed by
50% and those who agreed 50%. The twelfth question, are you
helped by the notification information that the teacher is unable
to attend the application? Those who answered strongly agreed
by 80% while those who agreed 20%. The thirteenth question, are
you helped by the payment features available in the application?
Those who answered strongly agreed by 60% while those who
agreed 40%. The fourteenth question, overall are you satisfied
with the features provided in this application? Those who
answered strongly agreed by 30% and those who agreed 70%.
The last question, are you interested in registering this application
again? Those who answered strongly agreed by 10% while those
who answered agreed by 90%.

Percentage of 10 questionnaires, each questionnaire has the same
15 questions that have been distributed to 10 student respondents.
The results of the questionnaire show that on average 10
respondents strongly agree with what is used as a question on the
questionnaire and agree with what is questioned on the
questionnaire.

Percentage of results from 15 questions addressed to students, i.e.
the first question, is the information provided by this application
easy to understand? Those who answered strongly agreed by 20%
while those who answered agreed 80%. The second question, is
the use of menus or application features easy to use? Those who
answered strongly agreed by 20% and those who answered
agreed 80%. The third question, is this application per the needs
of users? Those who answered strongly agreed by 30% and those
who answered agreed by 70%. The fourth question, whether this
application can be easily learned? Those who answered strongly
agreed by 10% and those who answered agreed 90%. The fifth
question, is this application easy to operate? Those who answered
strongly agreed by 10% while those who answered agreed by
90%.

The sixth question, can it easily avoid mistakes in using the
application? Those who answered strongly agreed by 10% while
those who answered agreed by 90%. The seventh question is, is
the menu display in the application easy to recognize? Those who
answered strongly agreed by 20%, while those who answered
agreed by 80%. The eighth question, are you helped with the
reminder notification feature as tutor reminders? Those who
answered strongly agreed by 30% and those who agreed 70%.
The ninth question, are you helped in knowing the schedule with
the package features? Those who answered strongly agreed by
30% and those who agreed 70%. The tenth question, are you
helped with the feedback feature as a service media? Those who
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answered strongly agreed at 30% while those who agreed 70%.
The eleventh question, are you helped by the location of the
tutoring location information feature that functions to see the
location of the tutoring? Those who answered strongly agreed by
10% and those who agreed 90%.

The twelfth question, are you helped by the notification
information that the teacher is unable to attend the application?
Those who answered strongly agreed by 10% while those who
agreed 90%. The thirteenth question, are you helped by the
payment features available in the application? Those who
answered strongly agreed by 10% while those who agreed 90%.
The fourteenth question, overall are you satisfied with the
features provided in this application? Those who answered
strongly agreed by 20% and those who agreed 80%. The last
question, are you interested in registering this application again?
Those who answered strongly agreed by 20% while those who
answered agreed by 80%.

5. CONCLUSION

The application of information system for mapping tutoring
agencies can encompass all tutoring agencies in Indonesia. It
gives benefits for tutoring agencies in terms of providing
information to students, agencies that are small to middle scale
tutoring agencies can compete with big agencies. The application
also has benefits for prospective students or students such as
knowing the location of the institution, getting quality references
for the institution, making it easier to register and get other
information about the institution.

The Information System for Mapping Tutoring Agencies
provides Package features that can be used as commodities sold
by tutors. It also applies GIS (Geographic Information System)
on the Registration feature and on choosing the most suitable
agency based on the location. Moreover, it provides Payment
features to facilitate students in making payments to the chosen
tutoring agency.

The testing of the application stated that most respondents both
students and tutors answered agreed and strongly agreed with
what was questioned in the questionnaire. This means that the
application is suitable for use and operation.
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