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Abstract - Agriculture serves as one of the backbone sectors of Indonesia’s economy, providing
essential food supplies for a significant portion of the population. Langowan, situated in North
Sulawesi, possesses its own distinctive characteristics in contributing to the agricultural sector
within the region. Rice milling plays a crucial role in processing farmers' harvests into
consumable rice. In the current era of information technology and mobile computing,
leveraging mobile application technology based on the Android platform can offer an effective
solution to address existing challenges. Mobile applications can facilitate access and
interaction between farmers and rice mill operators, making the ordering process more
transparent, fast, and efficient. However, in rice milling locations in the Langowan area, it is
observed that there is a scheduling uncertainty due to a lack of clear information regarding
milling schedules, thus posing difficulties for farmers. Therefore, there is a need to design an
Android-based mobile application to facilitate the rice milling ordering process effectively
online. This research adopts the Prototyping model method and utilizes software such as React
Native, Figma, and Firebase. The result is a designed and developed application that can assist
in online rice milling ordering in the Langowan District, and the application's functionality
operates effectively.
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I. INTRODUCTION

Agriculture is one of the backbones of the Indonesian economy, providing essential food
for most of the population (Marwanti, 2022). This statement emphasizes the importance of
agriculture in the context of the Indonesian population's food needs. Most of the Indonesian
population relies on agriculture to meet their daily food needs, making it an essential part of
everyday life. One crucial agricultural subsector is rice production, which is the staple food for
most of the Indonesian population (Sutardi et al, 2023). Therefore, rice production is crucial in
maintaining adequate food availability for the community. The availability of sufficient and
affordable rice is a key factor in maintaining food stability and the well-being of the Indonesian
people (Rachman, 2010).

12t International Scholars’ Conference 2025 — Proceedings | 1352



{‘lec @B 12 International Scholars’ Conference 2025
/1 @@ “collaborative Innovations: Shaping Global Solutions through Interdisciplinary Research”
The W2'F|nt$rnation%ggholars' Universitas Klabat | Indonesia | October 7-8, 2025

sonterence e

Langowan, as an agricultural area located in North Sulawesi, Indonesia, has its own unique
characteristics in terms of the contribution of the agricultural sector to the region (Mamabhit et
al, 2016). There are eight rice mills in North Langowan, twelve in East Langowan, four in West
Langowan, and one in South Langowan, for a total of twenty-five rice mills across Langowan
(Dien, 2014) and a total of twenty-three operational rice mills spread across specific villages.
Rice mills process farmers' harvests into ready-to-consume rice (Widura, 2023). These rice
mills are more than just processing facilities; they are the main foundation for supporting the
food supply chain in the region. The quality of service provided by these rice mills has a
significant impact on overall agricultural productivity. Furthermore, the availability of quality,
affordable rice for consumers also depends heavily on how rice mills in Langowan operate and
consistently meet market demand.

In the current era of information technology and mobile computing, the use of Android-
based mobile applications can be an effective solution to address these problems (Jon, 2015).
Mobile applications can facilitate easy access and interaction (Barh, 2018)between farmers and
rice mill managers, making the ordering process more transparent, fast, and efficient. Through
a mobile application, farmers can view milling schedules, place orders according to their
preferred time, and obtain relevant information.

However, observations and surveys conducted by researchers at rice mills in the Langowan
area revealed that schedule uncertainty is a problem. This includes a lack of clear information
regarding milling schedules, making it difficult for farmers to plan their harvest and resulting
in delayed sales. Furthermore, unorganized queues due to the lack of real-time information
from the mills, causing farmers to queue and increasing waiting times for milling services.
Therefore, it is necessary to design an Android-based mobile application to facilitate the online
rice milling ordering process. The application design must consider ease of use, milling
schedules, and order data.

This application is expected to serve as a bridge for effective and efficient communication
between the public and the rice millers. Therefore, this application is expected to become a tool
that eliminates schedule uncertainty and makes ordering rice milling more convenient, easier,
and faster.

II. LITERATURE REVIEW

Agriculture is a central pillar of Indonesia’s economy, providing livelihoods for rural
communities and serving as the primary source of staple food for the population. Rice, in
particular, holds strategic importance as Indonesia’s main staple food, making its production
and distribution a national priority (Haryanto, 2020). Rice milling is a critical stage in this
supply chain, transforming harvested paddy into consumable rice and directly influencing
product quality and market readiness (Shang et al., 2021).

The efficiency of rice milling operations depends heavily on effective scheduling and
communication between farmers and mill operators. However, many rural milling facilities
still rely on manual systems, leading to long queues, scheduling conflicts, and delays (Thar et
al., 2021). In Langowan, where rice mills are geographically dispersed, the lack of real-time
schedule information further complicates coordination.
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Advances in mobile computing present viable solutions to these challenges. Agricultural
mobile applications have been shown to improve operational efficiency, provide real-time
updates, and enable direct stakeholder interaction (Sangeetha et al., 2023). The adoption of
Android-based applications in rural areas is driven by their affordability, accessibility, and
compatibility with low-cost smartphones (Alhafiz & Sela, 2025). Recent studies also
demonstrate that exposure to agricultural apps significantly increases adoption rates and
technical efficiency among farmers (Agriculture & Food Security, 2024).

I1I. METHODS

In this study, the method used is a prototyping model. Prototyping models allow researchers
to obtain user feedback more quickly, which can aid in the application design and development
process. It also provides an overview of the application process flow that will be implemented
in the rice milling reservation application, explained through the application's conceptual
framework.

3.1 Research Design

The author uses a prototyping model research design method, which is described in Figure 1.
This prototyping model consists of five stages, with each stage explained in detail as follows.

TESTING & FEEDBACK

PROTOTYPING
MODEL

MODELING DAN QUICK
DESIGN

BUILDING PROTOTYPE

Figure 1. Prototyping Model

1. Communication: This stage involves collecting detailed data related to the application
to be developed by communicating directly with customers and rice mill owners.
Through a series of interviews and observation sessions, researchers identified the
desired functions of the application. From this stage, researchers successfully collected
data on requirements, such as an application that could assist in the milling ordering
process, including requirements such as easy registration, a map feature, and the ability
to manage operating schedules. Customers wanted an application that could provide
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information on rice mill availability and facilitate ordering, while mill owners needed
an application that could manage schedules and receive orders online.

2. Quick Plan: After successfully collecting data from the communication stage, the quick
plan stage took further steps by focusing on initial planning and developing the
application's basic structure. At this stage, researchers determined the key features that
must be included in the application: for customers (farmers), features such as
registration, location selection, and checking rice mill availability; and for rice mill
owners, the ability to manage schedules, costs, and manage orders.

3. Quick Design Modeling: Based on data from the communication and planning stages
in the quick plan phase, researchers designed the application's workflow, depicting how
users would interact with each feature, from signup to logout. This was designed using
the Figma platform for user interfaces, Firebase for data storage, and software such as
Visual Studio Code for code editing and Android Studio for emulators. The resulting
visualization of the user interface allows customers and owners to understand the
application's layout and flow for the designed features. It also demonstrates the overall
application process and facilitates understanding of the application's functions.

4. Building Prototyping: In this prototyping stage, researchers used software such as
Visual Studio Code and an Android emulator to demonstrate the application based on
the prepared design, including programming the logic and user interaction flow. Next,
the front-end of the application, which interacts directly with users, and the back-end,
which manages data and logic, were integrated to ensure the application could process
data and provide appropriate responses. Before proceeding to user testing, researchers
conducted black-box testing to verify functionality and ensure the features function
properly.

5. Testing & Feedback: In this stage, the application is tested with users and feedback is
gathered from customers and owners. The prototype that has been created is tested by
researchers to evaluate its performance, usability, and overall effectiveness.
Researchers provide a series of tests to customers and mill owners that represent
scenarios of the functions that have been created in the previous stage, allowing them
to interact with the application and identify issues that may not have been seen during
the design and prototyping phase. The feedback obtained from these sessions is very
valuable and is used to adjust and improvements. As a result, researchers can capture
critical input and apply it to optimize the application, increase user satisfaction, and
reduce the risk of problems in the application. Ultimately, this testing shows that the
application has generally succeeded in fulfilling its expected functions.

3.2. Application Conceptual Framework

Figure 2 shows the application's conceptual framework, which encompasses various
components and roles. The following is an explanation of each role.
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Figure 2. Application Conceptual Framework
1. Owner

a. The owner starts by opening the installed application on their smartphone.
b. The owner needs to sign up to register an account in order to log in to the
application. Sign-up is done by entering the rice mill name, email address,
phone number, password, location point, and ID card photo.
The owner logs in to access the main menu of the application.
The owner can manage the rice milling schedule.
The owner can monitor order reports.
The owner can approve orders by accepting or rejecting customer requests.
2. Customer
a. The customer starts by opening the application on their smartphone where the
application has already been installed.
b. After entering the application, the customer needs to sign up by filling in their
full name, email, password, and phone number for authentication as a customer.
c. The customer can log in to access the main menu of the application. To log in,
the customer must enter their email address and password.
The customer can view their profile from the main menu.
The customer can enter a location point as the pickup location.
The customer can choose a place and date for the booking.
The customer can select a rice mill from the list page, then they are directed to
the order process page. On this page, the customer fills in the details about the
amount of rice to be milled at the chosen place and date.
h. The customer can view the order receipt in the order details menu after
successfully booking a rice mill.
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3. Firebase
Firebase is used as the database for storing application data. The data entered and
managed through the application will be stored in Firebase.

IV. RESULTS AND DISCUSSION

The results and discussion of this research are explained in the application modeling using use
case diagrams. Next, the application is implemented through the user interface, and application
testing is carried out to ensure its functionality.

4.1 Application Modeling

The use case diagram shown in Figure 3 illustrates the various functions that users can perform
within the application. It shows how actors, namely users, interact with the application.
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Figure 3. Use case diagram

1. Customer (actor)

a. Sign Up— The customer creates a new account as a customer. This account
creation process involves filling in the required information to register as a
customer.

b. Login — In this session, the customer can access the application and log in to
verify their identity. Registered customers can log in by entering their email
address and password.

c. Select Location Point — The customer can enter a location point for rice pickup.
Select Milling Date — The customer selects the date for the milling order.

e. View List of Rice Mills — The customer can view and choose from the available
rice milling locations.

f. Place Milling Order — The customer places an order for rice milling.
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g. View Order History — The customer can view the history of their orders.

h. Logout — In this session, to end the login session, the customer can log out of
their account.

2. Owner (actor)

a. Sign Up — The owner can register an account by entering the required data to
create an account as a rice mill owner.

b. Login — The owner can access the homepage by logging in with their registered
email address and password.

c. View Activities and Earnings — The owner can view the rice milling activities
and earnings.

d. Order Approval — The owner can accept or reject orders.

e. Set Pricing — The owner can set and edit milling fees.

f. Set Operating Schedule — The owner can arrange the rice mill’s operating
schedule.

g. View Order Notifications — The owner can view notifications for incoming
orders.

h. Logout — The owner can log out to end their login session.

4.2. Application Implementation

This section presents the implementation results, covering the deployment of the application
that has been designed and developed.
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Figure 4. Landing Figure 5. User Login

Figure 4 shows the landing screen of the application. This is the initial display that appears for
a few seconds when the user opens the application. Figure 5 shows the login screen for users,
where they must enter their registered email address and password.
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Figure 6. Sign Up Customer Figure 7. Sign Up Owner

In Figure 6, the screen displayed when a customer is in the process of signing up for an account
can be seen. This allows the customer to enter their personal information during the signup
process. The next step gives the customer the option to capture an image of their ID card as
part of the identity verification process.

In Figure 7, the registration screen for owners is shown. In this process, the owner creates an
account by entering information starting with the rice mill name, email address, phone number,
and password. Scrolling further down, the owner proceeds to input the location point of the
rice mill. Finally, the owner showcases the rice milling facility by uploading images of the
premises.

4.3 Testing Results

In this study, the testing method applied was black box testing. The purpose of using black box
testing was to conduct a comprehensive evaluation of the various functions within the
application, focusing on ensuring that each function operates optimally and in accordance with
the specified requirements. The results of this testing can be seen in Table 1, which presents
the feature testing outcomes for both customers and owners.

Table 1. Testing

No. Scenario Expected Output Test
Result
1 Sign Up Users can register an account. Passed
2 Login Users can log in to the application. Passed
3 Select Location Customers can select a location point. Passed
Point
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4 View List of Rice Customers can view the list of available rice Passed
Mills mills.
5 Place Milling Customers can place a milling order. Passed
Order
6 View Order Customers can view their order history. Passed
History
7 View Activities | Owners can view milling activities and earnings. | Passed
8 Order Approval Owners can approve customer orders. Passed
9 Set Pricing Owners can set milling fees. Passed
10 Set Operating Owners can manage the rice mill’s operating Passed
Schedule schedule.
11 Order Owners can receive order notifications from Passed
Notifications customers.
12 Logout Users can log out of their account. Passed

V. CONCLUSION

The research on the design and development of a rice mill booking application in Langowan
concludes that the study successfully achieved its main objective of creating a system to
facilitate the online booking process for rice mills in the district. The developed application
demonstrates effective functionality, enabling smoother interaction between farmers and rice
mill owners while reducing scheduling uncertainty in milling services. Beyond its technical
performance, the application provides practical value by offering farmers a more reliable,
accessible, and efficient way to manage their milling activities, thereby supporting local
agricultural productivity.

AUTHORS’ CONTRIBUTIONS

Author 1 was responsible for the conceptualization, methodology, investigation, data
analysis, writing of the original draft, revisions, supervision, and final approval of the
manuscript. Authors 2 and 3 contributed to the application implementation. No other
individuals contributed to the academic content or development of this work.

REFERENCES

Agriculture & Food Security. (2024). Effects of exposure on adoption of agricultural
smartphone apps among smallholder farmers in Southwest Nigeria: Implications on
farm-level efficiency. Agriculture & Food Security,
13(31). https://doi.org/10.1186/s40066-024-00485-1

Alhafiz, A. D., & Sela, E. I. (2025). Aplikasi mobile untuk konsultasi petani dalam mendukung
pertanian  digital. Jurnal Pendidikan dan Teknologi Indonesia, 5(1), 9—
14. https://doi.org/10.54367/jpti.v5il.453

12t International Scholars’ Conference 2025 — Proceedings | 1360



<2 @ 12% International Scholars’ Conference 2025
i @ “Collaborative Innovations: Shaping Global Solutions through Interdisciplinary Research”
The w2ﬁp|mfernanon§|0§%holars' Universitas Klabat | Indonesia | October 7-8, 2025
sonrerence e

Barh, A., & Balakrishnan, M. (2018). Smart phone applications: Role in agri-information
dissemination. Agricultural Reviews, 38(1). https://doi.org/10.18805/ag.r-1730

Dien, P. E. (2014). Pengembangan wilayah Langowan sebagai kawasan agropolitan. Cocos,
4(2).

Haryanto, B. (2020). Rice production and food security in Indonesia: Challenges and
opportunities. Journal of Agricultural Science and Technology, 22(2), 97-108.

Jon, J. (2015). Aplikasi informasi akademik berbasis Android. Jurnal Sisfokom (Sistem
Informasi dan Komputer), 3(2), 42—48. https://doi.org/10.32736/sisfokom.v4i2.113

Mamabhit, Z. N., Rondonuwu, M. D., & Mononimbar, M. W. (2016). Analisis pengembangan
kawasan agropolitan di Langowan Kabupaten Minahasa. Spasial, 3(2), 60-69.

Marwanti. (2022, October 4). Menyelamatkan pasokan pangan Indonesia. Kementerian
Pertanian Republik Indonesia. https://tanamanpangan.pertanian.go.id/detil-
konten/iptek/58

Rachman, H. P. S. (2010). Aksesibilitas pangan: Faktor kunci pencapaian ketahanan pangan di
Indonesia. Pangan, 19(1), 147-156.

Sangeetha, S., Yamunarani, K., & Dhanushkodi, V. (2023). Assessing the effectiveness of
different mobile apps in terms of knowledge gain and adoption level. Asian Journal of

Agricultural ~ Extension, Economics & Sociology, 41(12), 279—
283. https://doi.org/10.9734/ajaees/2023/v41i121143

Shang, L., Heckelei, T., Gerullis, M. K., Borner, J., & Rasch, S. (2021). Adoption and diffusion
of digital farming technologies—Integrating farm-level evidence and system
interaction. Agricultural Systems, 190,
103074. https://doi.org/10.1016/j.agsy.2021.103074

Sutardi, M., Suismono, A., Irianto, H., & Rum, M. (2023). The transformation of rice crop
technology in Indonesia: Innovation and sustainable food security. Agronomy, 13(1),
1-14. https://doi.org/10.3390/agronomy 13010001

Thar, S. P., Ramilan, T., Farquharson, R. J., Pang, A., & Chen, D. (2021). An empirical analysis
of the use of agricultural mobile applications among smallholder farmers in

Myanmar. The Electronic Journal of Information Systems in Developing Countries,
87(2), €12159. https://doi.org/10.1002/isd2.12159

Widura, A. (2011, January 29). Laporan  praktikum  penggilingan  padi.
aryaagh.wordpress.com. https://aryaagh.wordpress.com/2011/01/29/laporan-
praktikum-penggilingan-padi/

12 International Scholars’ Conference 2025 — Proceedings | 1361



