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analysis, system design, implementation,
testing, and maintenance. During the
requirements analysis phase, data collection
was conducted through observations and
interviews with local communities to identify
the needs and issues related to mangrove
conservation. The system design phase
involved creating an intuitive user interface
and functionalities to support mangrove
condition reporting, education, and tracking
conservation activities. The implementation
phase included the development of the
application using the latest mobile
programming technologies. Additionally, the
application integrates educational elements
such as videos, images, and quizzes to
facilitate interactive learning. Testing was
conducted to ensure the application functions
according to the specified requirements and
meets user needs. The outcome of this
research is a mobile application that can be
used by the people of Kota Pari Village to
contribute to mangrove preservation,
increase environmental awareness, and
facilitate coordination of conservation
activities. This application is expected to
serve as a model for the development of
similar technologies in other regions with
mangrove ecosystems.

INTRODUCTION

The mangrove ecosystem plays a crucial role in maintaining environmental balance,
particularly in coastal areas such as Kota Pari Village. Mangrove forests are coastal
forests that grow in coastal areas or near river estuaries. These forests are influenced by
tidal seawater (Rahmad et al. 2020). Mangroves not only function as a barrier against

coastal abrasion but also serve as habitats for various types of flora and fauna and as
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effective carbon sinks (Cahyo Wulandari 2023). However, mangroves are often
threatened by irresponsible human activities, such as illegal logging and land conversion
into residential or agricultural areas. These conditions create an urgent need for
conservation efforts involving active community participation.

To enhance community awareness and participation in mangrove conservation,
effective and easily accessible educational media are needed. With the advancement of
technology, mobile applications have become a promising solution. Mobile applications
can provide information, education, and interactive tools that can be accessed anytime
and anywhere. One example of a rapidly evolving telecommunications tool is mobile
devices using the Android operating system (Wijaya et al. 2019). Through Android,
developers can leverage its features to build mobile e-learning systems known as mobile
learning (Fadhilla, SUheri, and Khaliq 2021).

This study aims to design a mobile-based learning application, "Cinta Mangrove,"
which is expected to support mangrove conservation efforts in Kota Pari Village. The
application design adopts the Waterfall method, consisting of systematic and sequential
stages, including requirements analysis, system design, implementation, testing, and
maintenance (Hermansyah, Wijaya, and Utomo 2023). This method was chosen for its
structured and controlled development approach, ensuring the results align with user
needs.

The "Cinta Mangrove" application is designed to provide educational information
on the importance of mangroves, ways to preserve them, and interactive features. With
this application, it is hoped that the people of Kota Pari Village will better understand the
significance of mangroves and actively engage in their conservation efforts.

This study focuses not only on the technical aspects of application development but
also on the social and educational aspects, aiming to create a sustainable positive change
in community behavior and environmental awareness (Mahmuda et al. 2023). The
research employs Adobe Flash Animate CC as supporting software for Android-based
mobile learning media (Rahmad et al. 2020).

RESEARCH METHODS

This research adopts the Waterfall model in designing the mobile-based learning

application "Cinta Mangrove" in Kota Pari Village. The Waterfall model was chosen as
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it provides a systematic and structured framework, allowing each phase to be fully
completed before moving on to the next. Below is an overview of the research
methodology employed:

1. Requirements Analysis Phase

This phase aims to understand and document user and system needs by gathering data
from local communities, environmental managers, and other stakeholders to identify
educational and mangrove conservation requirements. It involves direct observation of
the mangrove ecosystem and conservation activities in Kota Pari Village, as well as
reviewing previous research and other relevant sources.

2. System Design Phase

This phase includes planning the application's architecture and interface. It involves
defining the application structure, including main components, and designing a user-
friendly and visually appealing interface with a focus on intuitive navigation and optimal
user experience. The design model utilizes UML, a tool or model used for creating object-
oriented application designs (Wahyuni et al. 2023).

3. Implementation Phase

This phase involves developing the application based on the created design. It includes
building the user interface using appropriate technologies and integrating all application
components to ensure they function as a cohesive system.

4. Testing Phase

The testing phase ensures the application functions according to specifications and is free
of bugs . It involves testing each application component individually to ensure proper
functionality, conducting overall application testing to verify that all features work as
intended, and engaging end-users to test the application and provide feedback for
improvements.

5. Maintenance Phase

Conducted after the application is launched, this phase ensures the application continues
to function properly and meets user needs. It involves identifying and fixing errors or
issues that arise after user deployment and updating the application to improve

functionality and add new features based on user feedback.
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RESULTS AND DISCUSSION

The mobile-based "Cinta Mangrove" application in Kota Pari Village, designed
using the Waterfall method, aligns with the needs analysis conducted with local
communities, environmental managers, and other stakeholders. This analysis identified
the educational and mangrove conservation requirements to ensure effective
implementation within the village environment. Based on the life cycle described earlier,
the following research stages were adapted to the Waterfall method:
Unified Modeling Language (UML) Design

UML serves as a tool to aid in the description and design of software systems,
particularly those built using object-oriented programming (Nistrina and Sahidah 2022).
Below is the UML diagram used to develop the "Cinta Mangrove" application.
4.1 Use Case Diagram

The use case diagram is a type of diagram used in software development to
represent the scenarios or activities that the system can perform (Supiyandi et al. 2022).
In the use case diagram for the system being developed, there is one actor: the user. The

following figure illustrates the use case diagram:

__

I
i

Figure 4.1 Use Case Diagram for the Application
Use Case Diagram Description:

Table 4.1 Description of Use Case Diagram

Name Description
Material This menu presents learning materials or clarifies the content
delivered through interactive media.
Video This material combines 2D animation with the content found in the

Evaluation and Practice menu.

Evaluation | This menu provides evaluations and practices based on the overall
content of "Cinta Mangrove."

Game A game menu designed to sharpen skills in a fun & entertaining way.
Exit A menu for exiting or closing the application.
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4.2. Activity Diagram of the Application
The activity diagram simplifies understanding the workflow steps by modeling the
workflow of a use case. It helps identify who is responsible for each activity and the

objects involved in the workflow (Santoso and Pebriyani 2017).

act Activ ity Diagram Menu Utama 7

Figure 4.2. Actifity Diagram Aplikasi
4.3. Navigation Structure
The navigation structure is the sequence of information flow within a multimedia
application (Satria, Septiana, and Ramadhan 2022). By using an appropriate navigation
structure, a multimedia application will have a clear guideline and direction for its

information. Below is the navigation structure of the "Cinta Mangrove" application:

Materi Video Evaluasi / Game
Latihan

Hasil Nilai Hasil Nilai

Figure 4.3. Application Navigation Structure

4.4. Interface Design

The User Interface (UI) design is the process used by designers to create the visual layout
in software or computerized devices, focusing on appearance or style (Putra et al. 2024).
The goal of UI design is to create an interface that is easy and enjoyable for users to

interact with. Below is the interface design of the "Cinta Mangrove" application.
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Figure 4.4. Interface Design

CONCLUSION

The design of the mobile application "Cinta Mangrove" aims to provide an
interactive and educational learning framework about the importance of mangrove
conservation to the residents of Kota Pari Village. The design will include information
on mangrove ecology, the significance of preservation, and ways to get involved in
conservation efforts. The Waterfall method was chosen for the development of this
application. This approach involves a series of linear stages, starting from requirements
analysis to testing and implementation. It enables a clear mapping of user needs and a
structured development process. This application is expected to raise public awareness
about the importance of mangrove conservation and encourage active participation in
preservation efforts. By providing easy access through mobile devices, the application

can reach a wider audience and promote sustainable learning.
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