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 Animals are considered rare if their population is declining rapidly and their 
numbers worldwide are less than 10,000. Natural factors or those influenced by 
human activities cause animals to become rare and endangered. Based on a 
report from the International Union for the Conservation of Nature (IUCN), 
there are 1,225 animal species in Indonesia that are threatened with extinction. 
Digital media that provides informative and interactive information is still very 
minimal. This results in minimal public knowledge about rare and endangered 
animals. Therefore, the purpose of this study is to build an Android-based 
information system to identify rare animals in Indonesia. The system 
development method used is the Rapid Application Development (RAD) 
method. This information system is built using Kodular and the Firebase 
database. Based on the test results, most users are helped by this system in 
obtaining information about rare animals in Indonesia. 
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1. INTRODUCTION 

Indonesia has the nickname as the second megabiodiversity country in the world after Brazil, because 
Indonesia is a country that is unique in its biodiversity and very high levels of endemism [1]. Indonesia has 17,504 
large and small islands, with a total area of around 7.81 million square kilometers (km2) [2]. Of the many islands 
there are various types of flora and fauna. There are animals that are unique and characteristic of every island in 
Indonesia. There are several types of animals that are rare and almost extinct. 

Rare animals are animals that are few in number and very rarely found. An animal is said to be rare if its 
population is decreasing rapidly and its number worldwide is less than 10,000 [3]. Natural factors or those 
influenced by human activities cause animals to become rare and endangered, for example low reproduction rates, 
insufficient types of food available, habitat destruction, or poaching. Based on a report from the International 
Union for the Conservation of Nature (IUCN), there are 1,225 animal species in Indonesia that are endangered. 
From this, there are several problems that can be identified. Most people do not know or are not aware of this 
information. In addition, digital media that provides informative and interactive information is still very little. This 
results in a lack of public knowledge about rare animals [4]. 

Technological advancements are accelerating, leading to profound transformations in human existence, 
notably exemplified by the advent of smartphones.  Smartphones serve as instruments that enhance the 
dissemination of information, communication, and various activities. This need is clear evidence of developments 
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in today's era. The increasing use of smartphones has ultimately influenced people's need for mobile applications 
that can make it easier for people to carry out their daily activities. It can be seen from the many applications that 
can help people's needs and interests, for example online shopping, communication with colleagues, directions, 
playing games, online payments and online learning [5]. 

Similar research was conducted by [6] in 2025. This research discusses the development of interactive 
multimedia as an alternative learning tool, with a special focus on rare animals in Indonesia which need to be better 
understood by the public in the form of desktop-based game applications. In this study, there are still findings that 
the application is made in the form of a game, so that the information displayed is still limited, in addition, the 
application is built on a desktop basis and can only be accessed on a computer or laptop device. To overcome this 
problem, the author conducted research by building an android-based rare animal recognition information system 
using the RAD development method. The purpose of the research conducted is to provide information and 
knowledge to the public about rare animals in Indonesia through Android smartphones, so that the public can 
provide protection for these animals. 
 
2. RESEARCH METHOD 
2.1 System Development Methods 

This research employs the Rapid Application Development (RAD) methodology for information system 
development.  The three primary phases of this methodology are planning, Rapid Application Development 
(RAD) design, and implementation.  The RAD development method likewise prioritizes speed in the development 
process. where the development process can be completed quickly [7]. The Rapid Application Development 
(RAD) method is a software development process model that follows a linear sequence and emphasizes a very 
short development cycle [8]. The RAD method is used because this method focuses on an iterative cycle of 
inspection, discussion, development, and change until user requirements are met [9]. Another method that is often 
used is the waterfall method. The advantages of the RAD method compared to the waterfall method are that it is 
more effective than the waterfall model in creating a system that directly meets user needs, can be worked on 
productively with a small number of members, in the manufacturing process using several tools and frameworks, 
can be done in a short time [10]. 

 
Figure 1. RAD Models [11] 

The stages contained in RAD can be explained as follows [12]: 
1. Planning, At this step, the author conducts a problem analysis and identifies the requirements for the 

information system to be developed. Actions taken include: 
• Identifying what occurs in the community environment related to public knowledge regarding rare types of 

animals in Indonesia. 
• Identify functional requirements and information needs. 
• Presents alternatives to the suggested system. Any requirements for software, hardware, and human 

resources are listed in this section. 
• System selection and continuity. Namely choosing one of several alternative system solutions available. 
• Object modeling. The system will be modeled into objects and related classes in this section. 

2. In the RAD Design Workshop, the author elucidates the process of developing an information system.  The 
current step involves modeling the information system to be developed.  UML (Unified Modeling Language) 
encompasses Use Case Diagrams, Sequence Diagrams, Activity Diagrams, and Class Diagrams, is used to model 
this system. In this step, the new system design is written and described, and the following tasks are completed: 
• Combines diagrams with features that allow the creation of models, outputs, processes and transactions 

using specific symbols.  
• Designing database and table requirements. 
• Designing the interface class (Interface) implementation view, which involves converting all previously 

completed work into an information system that utilizes the Kodular framework and Firebase database. 
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3. Implementation entails transforming all previously accomplished tasks into an information system that employs 
the Kodular framework and Firebase database. 

 
Table 1. Stages of RAD Method Development 

RAD Stages Activities Sub Activities 
Planning Problem Analysis - Identifying what is happening in the community 

environment related to community knowledge about 
rare animal species in Indonesia. 

- Identifying functional needs and information needs. 
System Requirements 
Analysis 

- Presenting the proposed system alternatives. Software, 
hardware, and human resource requirements. 

- System selection and sustainability. That is choosing 
one of several available system solution alternatives. 

Design Workshop Visual Design UML (Unified Modeling Language) includes: 
- Use Case Diagrams 
- Sequence Diagrams 
- Activity Diagrams 
- Class Diagrams 

System Interface 
Design 

Designing the implementation view of the interface class 
(Interface), which involves converting all previously 
completed work into an application. 

Implementation System Development Transform all previously completed tasks into an 
information system using the Kodular framework and 
Firebase database. 

System Testing - Conduct testing of the system that has been built using 
the black box testing method. 

- Conduct testing on system users. 
 

2.2 Method Of Collecting Data 
The methodology employed by the author to gather the requisite data for this research endeavor is as follows: 
1. Observation 

The author made direct observations in the community environment to determine public knowledge 
regarding rare types of animals in Indonesia. 

2. Interview 
The author conducted questions and answers to the public regarding public knowledge regarding rare 
types of animals in Indonesia and the problems they face. 

3. Literature Study 
The author seeks reference materials required for the research process and information system creation, 
including books, journals, the internet, and other sources. 

2.3 Data Source 
In this study, the author uses rare animal data sourced from the Regulation of the Minister of Environment 

and Forestry of the Republic of Indonesia Number P.20 / MENLHK / SETJEN / KUM.1 / 6/2018 concerning 
protected plant and animal species. The number of rare animal data entered into the application is 50 animals. 

 
2.4 Research Tools 

In the research process, the author uses the required hardware and software. The following are the devices 
used in conducting the research, namely: 
Hardware 

1. Laptop with specifications: 
a. Intel Core I5 vPro 8Th Gen Processor 
b. 8GB Memory 
c. 256 GB Nvme SSD 

2. Smartphone with specifications: 
a. Processor Details Snapdragon 6 Gen 4 
b. RAM 12 GB 
c. Memory 256 GB 

3. And other supporting hardware 
Software 

1. Windows 10 Pro Operating System 
2. OS Version Android 15 
3. Java Programming Language 
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4. Kodular Application 
5. Firebase Database 
6. Kodular Companion 
7. Google Chrome Browser 
8. And other supporting software 

 
3. RESULT AND ANALYSIS 
3.1  Planning 
Problem Analysis 

Some problems that can be identified in the introduction of rare and endangered animals in Indonesia. Most 
people do not know or are not aware of rare and endangered animals in Indonesia. In addition, digital media that 
provides informative and interactive information is still very minimal. This results in a lack of public knowledge 
about rare and endangered animals. 
System Requirements Analysis 

The solution that can be taken to resolve the problems that occur is to build an Android-based endangered 
animal recognition information system using the RAD development method. The existence of an information 
system can help the public obtain information related to endangered animals in Indonesia via Android 
smartphones. 
3.2. Design Workshop 

In designing the information systems to be built, the author uses UML diagrams. Unified Modeling Language 
(UML) is a tool/model for designing object-oriented software development [13]. UML itself also provides standards 
for writing a blueprint system, which includes business process concepts, writing classes in specific program 
languages, database schemas, and components needed in software systems [14]. 

UML is a system design paradigm that facilitates system developers in designing the intended system due to its 
object-oriented characteristics.  Given the current issues, it is essential to develop an information system that 
optimizes the research process.  System design utilizing UML aims to optimize design concerning system 
functionality and streamline development [15]. 
Use Case Diagram 

A Use Case Diagram is a model that illustrates the interaction between one or more actors and the information 
system to be developed. In general, use cases are used to find out what functions exist in an information system 
and who has the right to use those functions [16]. 

 
Figure 2. Use Case Diagram 

 
Sequence Diagram 

Sequence Diagrams are visual depictions that illustrate interactions among things within a use case. This 
diagram shows how objects communicate with each other through sending and receiving messages, and displays 
the sequence of interactions based on time flow. Apart from that, the Sequence Diagram also represents the life 
cycle (lifespan) of each object, starting from when the object is created until it is no longer used in the process [17]. 
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Figure 3. Sequence Diagram 

 
Activity Diagram 

An Activity Diagram delineates system activities, focusing on the actions executable by the system rather than 
those performed by actors. "Activity diagrams describe the workflow or activities of a system or business process or 
menu in the software." What needs to be noted here is that activity diagrams describe system activities, not what 
actors do [18]. 

Activity Diagrams are visual representations used to describe workflows or series of activities in a system, 
especially in software development. This diagram displays the sequence of activities, decision-making processes, as 
well as control and data flows that occur in a business process or system functionality [19]. 

 
Figure 4. Activity Diagram 
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Class Diagram 
A Class Diagram is a visual representation that shows the structure of a system by defining the classes that will 

be used in its development. This diagram functions to model relationships between classes, including the attributes 
(data or properties) and operations (methods or functions) that each class has [20]. 

 

 
Figure 5. Class Diagram 

 
3.3. Implementation 

The process of translating a design based on test results into a specific programming language and deploying a 
functioning system in an actual environment is known as stepped system implementation [21]. The system is built 
using Kodular and Firebase database. Kodular interacts with Firebase through available extensions and 
components. For CRUD (Create, Read, Update, Delete) operations, you can use the Firebase Database or Cloud 
Firestore components, depending on your project needs. Kodular provides a visual interface for setting up 
connections to Firebase and performing data operations [22]. Firebase offers several types of features that can be 
used in application development. The two main types that are often mentioned are Firebase Realtime Database 
and Cloud Firestore, both of which are cloud-based NoSQL databases. In addition, Firebase also provides other 
services such as Firebase Authentication, Cloud Messaging, Cloud Storage, and Firebase Hosting, each of which 
has a specific function in application development [23]. The firebase features used in the endangered animal 
information system are the firebase realtime database and cloud store. The following is a display of the step animal 
information system. Firebase is a real-time database that can be accessed online using an internet network. In 
accessing firebase, users need a stable internet network. An unstable internet network is one of the obstacles in 
retrieving data on firebase. In addition, the animal data entered into the system is relatively large and equipped with 
image data types, so it takes relatively more time to enter data. The appearance of the information system consists 
of displaying a login page, information page, animal list page, and animal data page. 
Login Page 

The administrator must log in on the login page using a username and password before he can access the animal 
information system. The page can be shown in Figure 6. 

 

 
Figure 6. Login Page 
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Information Page 
On this page, users can see available information regarding endangered animals in Indonesia. The page can be 

shown in Figure 7. 

 
Figure 7. Information Page 

Animal List Page 
On this page, users can see a list of rare animals that have been processed. The page can be shown in Figure 8. 

 
Figure 8. Animal List Page 

Animal Data Page 
On this page, admins can add, change and delete data on endangered animals. The page can be shown in 

Figure 9. 
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Figure 9. Animal Data Page 

 
Testing 

Information system testing is carried out to check the functionality of the information system being developed 
and look for deficiencies or errors. The black box method was used in testing this research. Black box testing is a 
type of testing based on information system specifications [24] consisting of the user interface or external display 
of the program, process performance, input, processing and output produced by the information system, and how 
to use information system features in the user's environment, followed by validation testing [25]. The black box 
testing results can be seen in Table 1. 

 
Table 2. Application Testing Table 

Testing 
Module Testing Procedure Input Output Result Problem Handling 

Login 
 
 

- Open the 
information system 

- Enter the username 
"tomi" and password 
"admin" 

- Click Login 

Username 
"tomi" and 
password 
"admin" 

Admin can 
enter the 

information 
system  

Succeed - 

Login 
 
 

- Open the 
information system 

- Enter the username 
"xxx" and password 
"xxx" 

- Click Login 

Username 
"xxx" and 

password "xxx" 

Login failed, 
incorrect 

username or 
password  

Failed Please double check 
the username and 

password you 
entered. 

Animal Data - Open the 
information system 

- Login 
- Enter complete 

animal data 
- Click input 

Complete 
animal data 

Animal data 
added 

successfully 

Succeed - 

Animal Data - Open the 
information system 

- Login 

Incomplete 
animal data 

Failed to add 
animal data 

Failed Complete animal 
data 
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- Clear one of the 
animal data 

- Click input 
Animal List - Open the 

information system 
- Select animal list 

Animal List 
Display 

Animal list  Succeed - 

Animal List - Open the 
information system 

- Select animal list 

Animal List 
Display 

Animal list 
not showing 

Failed Check internet 
network 

 
After testing is done, the next step is to create a questionnaire to get the evaluation results of the use of the 

system that has been built. The questionnaire was given to the community with a sample of 15 people. The 
questionnaire instrument is related to the Ease of Use of the System, Attractive and Easy to Understand Design, 
and the System Provides Complete Information with answer choices of very good, good, sufficient and less. The 
results of the questionnaire can be seen in Figure 10, Figure 11 and Figure 12. 

 

 
Figure 10. System Usage Survey Results 

 

 
Figure 11. System Design Survey Results 

 
Figure 12. System Benefits Survey Results 
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Table 3. Survey Results Table 

Survey Instruments Number of 
Correspondents 

Answer Options 
Very Good Good Middle Less 

Ease of Use of the 
System 

 

15 
Correspondents 

13 (86,7 %) 
Correspondents 

2 (13,3 %) 
Correspondents 

- - 

Attractive and Easy 
to Understand 

Design 
 

15 
Correspondents 

12 (80,0 %) 
Correspondents 

3 (20,0 %) 
Correspondents 

- - 

System Provides 
Complete 

Information 

15 
Correspondents 

11 (73,3 %) 
Correspondents 

4 (26,7 %) 
Correspondents 

- - 

 
4. CONCLUSION 

The conclusion that can be drawn regarding the development of an android-based endangered animal 
information system that has been built after conducting this research is based on the stages contained in the RAD 
method. The study of its utilization resulted in an information system that functions well according to user needs. 
Based on the results of the questionnaire from fifteen respondents who filled out the questionnaire, 86.7% 
answered very well for ease of use of the system, and 13.3% answered good for ease of use of the system. As 
many as 80% of respondents answered very well regarding the appearance of the system, and 20% of respondents 
answered good regarding the appearance of the system. As many as 73.3% of respondents answered that the 
benefits of the system are very good in displaying information, and as many as 26.7% of respondents answered 
that the benefits of the system are good in displaying information. So it can be concluded that as many as 80% 
of respondents answered very well about the system that was built in terms of ease of use, appearance, and 
benefits for displaying information, so that it can overcome problems that occur related to information and 
knowledge of endangered animals in Indonesia. In addition, the research that has been conducted can be a 
reference for further research by developing several features that are not yet available, such as the location of 
rare animals, the distribution of rare animals and other features that can make it easier for users to search for 
complex information. 
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