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ABSTRACT

Many agricultural academic programs still depend on manual recordkeeping, paper-based calendars, and
spreadsheets to manage farm activities and crop-related tasks. Because of this, records can become
unorganized, reports may be delayed, and monitoring agricultural activities becomes more difficult for
students. These challenges can affect learning efficiency and proper farm management practices. To address
these concerns, a Mobile-Based Crop Management Application was designed and developed for agronomy
students at Mindanao State University — Sultan Naga Dimaporo (MSU-SND). The application offers a more
organized and convenient way of handling agricultural activities through features such as a planting calendar,
crop care guides, plant disease identification assistance, crop monitoring, and automated reminders. The
development of the system followed the Spiral Model under the System Development Life Cycle (SDLC),
allowing continuous improvement through iterative development, prototyping, and risk analysis. Mobile
development tools were used in building the application, while its evaluation involved adapted questionnaires
answered by selected agronomy students and instructors through purposive sampling. Weighted mean was
used to analyze the gathered data and measure the system’s usability, functionality, and overall performance.
The evaluation showed that users were highly satisfied with the application in terms of usefulness, ease of use,
functionality, and overall performance. The use of mobile technology in agricultural education also helped
improve record accuracy, task management, and practical learning experiences, while providing students with
a more organized and accessible digital tool for agricultural activities.

Keywords: Mobile Application, Planting Calendar, Plant Population, Disease Identification, Crop
Management

INTRODUCTION

The pervasive integration of technology has transformed global industries over the past decade, revolutionizing
processes ranging from communication to professional workflows. This transformation has also extended to
the agricultural sector, where technological adoption has become increasingly significant in addressing long-
standing farming challenges. According to Laveglia et al. (2024), technology integration in agriculture
enhances resource efficiency, improves crop health monitoring, and enables real-time data analysis, thereby
modernizing traditional farming practices. Similarly, Khan et al. (2021) emphasized that emerging agricultural
technologies contribute to sustainable farming by improving productivity, optimizing resource utilization, and
supporting evidence-based decision-making.

The advancement of digital technologies has paved the way for the development of smart farming practices.
Smart farming involves the application of digital tools, sensors, mobile applications, and data-driven systems
to improve agricultural productivity and sustainability. According to Shamshiri et al. (2024), the digitalization
of agriculture enables farmers and agricultural practitioners to monitor crop conditions, manage resources
efficiently, and respond promptly to challenges affecting crop production. Likewise, Tiwari (2023) highlighted
that technology integration in agriculture plays a vital role in increasing operational efficiency while promoting
sustainable agricultural practices.

Among the various digital technologies available, mobile applications have emerged as one of the most
accessible and practical tools for agricultural management. Smartphones are widely used due to their
portability, affordability, and capability to provide real-time access to information. Mendes et al. (2020) noted
that smartphone-based agricultural applications support precision farming practices by allowing users to
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collect, manage, and analyze agricultural data efficiently. Furthermore, Oteyo et al. (2021) reported that
mobile applications have become increasingly important in modern agriculture because they provide
convenient access to crop monitoring, decision support systems, weather information, and farm management
tools.

The increasing adoption of mobile technologies has also contributed to the improvement of agricultural
recordkeeping and monitoring practices. Traditional methods of maintaining farm records often rely on manual
documentation, which may result in data loss, inaccuracies, and inefficient information retrieval. Basir et al.
(2024) emphasized that digital recordkeeping systems provide a more reliable and efficient approach to
managing agricultural information by improving data accessibility, organization, and accuracy. Similarly,
Ogunti et al. (2018) found that mobile-based agricultural management systems support better decision-making
by providing users with timely access to information related to crop conditions and farm activities.

Despite the recognized benefits of agricultural technologies, challenges related to technology adoption
continue to exist. Emeana et al. (2020) observed that many agricultural technology initiatives face
sustainability issues due to infrastructure limitations, user accessibility concerns, and varying levels of digital
literacy among users. In addition, Adofo and Mukawloon (2021) identified disparities in agricultural
technology utilization across different regions, indicating that access to digital tools remains unequal. These
challenges highlight the importance of developing accessible, user-friendly, and context-specific technological
solutions that can effectively support agricultural stakeholders.

Educational institutions offering agriculture-related programs also face challenges in integrating digital
technologies into learning and practical activities. Agronomy students are expected to manage crop production
activities, monitor plant health, record observations, and apply agricultural knowledge in real-world settings.
However, many students continue to rely on traditional methods such as handwritten records, printed
references, and multiple disconnected tools. This approach can be time-consuming, prone to human error, and
inefficient when managing large amounts of information. The absence of a centralized platform may result in
missed tasks, inconsistent records, and difficulties in monitoring crop conditions effectively.

At Mindanao State University—Sultan Naga Dimaporo (MSU-SND), Agronomy students encounter similar
challenges in managing agricultural activities and monitoring crop-related information. Existing practices often
involve manual documentation and fragmented processes for recording crop data, scheduling agricultural
tasks, and identifying crop diseases. These limitations may affect productivity, data accuracy, and learning
outcomes. Consequently, there is a need for a technological solution that can consolidate essential agricultural
functions into a single platform while remaining accessible and user-friendly for students.

To address these challenges, this study developed a Smart Monitoring App for Crop Management designed
specifically for Agronomy students. The application integrates crop monitoring, digital recordkeeping, task
scheduling, disease identification, reminder notifications, and agricultural learning resources into a unified
mobile platform. By combining these functionalities, the system aims to improve efficiency, enhance
organization, and support informed decision-making among users. The application also promotes the adoption
of digital technologies in agricultural education by providing students with practical tools that support both
learning and agricultural management activities.

The significance of this study extends beyond the development of a mobile application. It contributes to the
growing body of knowledge on the application of digital technologies in agriculture and agricultural education.
The study also responds to the increasing demand for innovative solutions that improve agricultural
productivity, support sustainable farming practices, and enhance technology adoption among future
agricultural professionals.

Furthermore, this study aligns with the United Nations Sustainable Development Goals (SDGs), particularly
SDG 2 (Zero Hunger), which promotes food security and sustainable agriculture; SDG 4 (Quality Education),
which emphasizes the integration of innovative technologies to improve learning outcomes; and SDG 9
(Industry, Innovation, and Infrastructure), which encourages the development of sustainable and inclusive
technological solutions. Through the development and evaluation of the Smart Monitoring App for Crop
Management, this research supports efforts to modernize agricultural practices while fostering technological
innovation and educational advancement.
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Statement of the Problem

Despite the continuous advancement of digital technologies in agriculture, many Agronomy students at
Mindanao State University—Sultan Naga Dimaporo (MSU-SND) continue to rely on traditional methods for
recording, monitoring, and managing agricultural activities. These methods commonly involve the use of
paper-based calendars, notebooks, and spreadsheets, which often require significant time and effort to
maintain. Furthermore, manual recordkeeping increases the likelihood of data inconsistencies, missing entries,
and difficulties in tracking agricultural tasks and crop-related information. The absence of a centralized and
integrated digital platform limits students' ability to efficiently organize agricultural records, monitor crop
conditions, and manage essential farming activities. Consequently, these challenges may affect productivity,
decision-making, and the overall learning experience of Agronomy students.

Specifically, this study sought to answer the following questions:

1. What are the functional requirements needed for the development of a Smart Monitoring App for Crop
Management?

2. How can a Smart Monitoring App for Crop Management be designed and developed to support crop
monitoring, digital recordkeeping, task scheduling, disease identification, and agricultural learning
activities?

3. What is the level of acceptability of the developed Smart Monitoring App for Crop Management in
terms of:

e Interface;
e Design;
e Performance; and

e User Satisfaction?

4. Based on the evaluation results, what improvements can be recommended to further enhance the Smart
Monitoring App for Crop Management?

Objectives of the Study

The primary objective of this study was to design, develop, and evaluate a Smart Monitoring App for Crop
Management that supports Agronomy students in managing agricultural activities through a mobile-based
platform. The application aims to improve the efficiency, organization, and accessibility of crop-related
information and management tasks.

Specifically, this study sought to:

1. Identify the functional requirements necessary for the development of a Smart Monitoring App for
Crop Management.

2. Design and develop a mobile application that integrates crop monitoring, digital recordkeeping, task
scheduling, disease identification, reminder notifications, and agricultural learning resources.

3. Evaluate the acceptability of the developed Smart Monitoring App for Crop Management in terms of:
e Interface;

e Design;

e Performance; and

e User Satisfaction.

4. Determine the effectiveness of the application in improving the organization and management of
agricultural activities among Agronomy students.
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5. Propose recommendations for enhancing the functionality and usability of the Smart Monitoring App
based on the evaluation results.

Conceptual Framework

This study adopted the Input—Process—Output (IPO) model as the conceptual framework for the development
of the Smart Monitoring App for Crop Management. The framework illustrates the flow of information and
activities involved in transforming user-provided data into meaningful outputs that support crop management
and agricultural learning.

The input component consists of user account information, crop records, task schedules, disease-related inputs,
reminder settings, and other agricultural data entered by users. These inputs provide the information required
for the system to perform its core functions.

The process component involves user authentication, data storage and management, crop monitoring, task
scheduling, reminder generation, disease identification, report generation, and data synchronization. Through
these processes, the system organizes and analyzes user data to support efficient agricultural management.

The output component includes organized crop records, task reminders, planting schedules, crop care
recommendations, disease management information, synchronized records, and generated reports. These
outputs provide Agronomy students with timely information and decision-support tools that facilitate effective
crop monitoring and management.

The IPO framework served as a guide in designing, developing, and evaluating the Smart Monitoring App for
Crop Management, ensuring that user inputs were systematically transformed into useful and accessible
information for agricultural activities.
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Figure 1. Conceptual Framework of the Study
METHODOLOGY

The researchers adopted the Spiral Model guided by Agile principles, emphasizing iterative development,
adaptability, and continuous user feedback. Through iterative cycles of planning, designing, coding, and
testing, the approach helped improve software quality, reduce development risks, and ensure that the
application met user needs effectively.
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Figure 2. System Development Life Cycle Spiral Model
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System Design

The Smart Monitoring App for Crop Management was designed as a mobile-based platform that integrates
crop monitoring, record management, task scheduling, disease identification, and agricultural learning
resources into a single system. The application utilizes a mobile frontend, cloud-based storage, and Al-assisted
support services to provide users with real-time access to crop information and management tools. The
architecture also supports offline functionality through local data storage and synchronization, allowing users
to continue using the application even in areas with limited internet connectivity. The design emphasizes
usability, accessibility, and efficient management of agricultural activities among Agronomy students.

Testing Method

In the testing process, unit testing was applied to ensure that each component of the Smart Monitoring App for
Crop Management functions correctly and is compatible with the Android platform. Individual modules were
tested separately, including data input, crop monitoring, task management, and reminder features used by
students and faculty. On the admin side, modules such as user account management and subscription
processing were also tested to ensure accurate performance. This approach ensured that each unit works
properly before integration, supporting the overall reliability and effectiveness of the system.

Population and Sample of the Study

Purposive sampling was employed to select the participants of the study. The respondents consisted of at least
30 Agronomy students from Mindanao State University — Sultan Naga Dimaporo (MSU-SND) who were
directly involved in crop management-related coursework or training. Eligible participants were required to
own a mobile phone and possess basic knowledge of crop and fertilizer management to ensure that they could
properly evaluate the system. Students who did not meet these qualifications were excluded to maintain the
relevance and accuracy of the data gathered. The use of purposive sampling is appropriate in quantitative
research when the participants possess specific characteristics, knowledge, or experiences relevant to the
objectives of the study. According to Creswell and Creswell (2018), purposive sampling enables researchers to
intentionally select respondents who can provide the most relevant and reliable information needed for the
investigation. Furthermore, a minimum of 30 participants is considered acceptable in quantitative studies, as it
satisfies the commonly recommended sample size for basic statistical analysis and supports the generation of
reliable results.

Instrument Use

The research instrument used to evaluate the Smart Monitoring App for Crop Management is a modified
version of the QUIS (Questionnaire for User Interaction Satisfaction). This instrument was used to assess the
system’s functionality, usability, interface design, and user satisfaction. A checklist questionnaire based on a 5-
point Likert scale was utilized to gather user feedback. Prior to data collection, participants were given a brief
orientation to ensure proper understanding of the questionnaire. All responses were then tabulated and
analyzed using Microsoft Excel to determine the system’s performance and identify areas for improvement.

Ethical Considerations

The researchers adhered to ethical standards throughout the conduct of the study. Participation in the
evaluation of the Smart Monitoring App for Crop Management was voluntary, and respondents were informed
about the objectives and procedures of the study before data collection. Informed consent was obtained from
all participants. The confidentiality and anonymity of the respondents were maintained by ensuring that no
personally identifiable information was disclosed. All data collected were used solely for academic and
research purposes. Participants were also given the freedom to withdraw from the study at any stage without
any penalty. These measures ensured the protection of the respondents' rights, privacy, and welfare throughout
the research process.

RESULTS AND DISCUSSION

System Overview

The Smart Monitoring App for Crop Management was developed to provide Agronomy students with a digital
platform for organizing and managing agricultural activities. The application integrates crop monitoring,
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digital recordkeeping, task scheduling, crop care guidance, disease identification, and agricultural insights
within a single mobile environment. Through these features, users can efficiently manage crop information,
monitor activities, receive reminders, and access relevant agricultural knowledge to support crop production
and learning activities.

User Evaluation Results

Table 1 presents the acceptability evaluation results of the Smart Monitoring App for Crop Management based
on responses from Agronomy students.

Table 1. Acceptability Evaluation of the Smart Monitoring App for Crop Management

EVALUATION CRITERIA WM INTERPRETATION
Interface 4.70 Highly Acceptable
Design 4.52 Highly Acceptable
Performance 4.65 Highly Acceptable
Satisfaction 4.73 Highly Acceptable
Overall Mean 4.63 Highly Acceptable

The evaluation results revealed that the Smart Monitoring App for Crop Management obtained an overall
weighted mean of 4.63, interpreted as Highly Acceptable. Among the evaluated criteria, Satisfaction obtained
the highest weighted mean of 4.73, followed by Interface (4.70) and Performance (4.65). Design received the
lowest weighted mean of 4.52, although it remained within the Highly Acceptable category.

Interface

The Interface criterion obtained a weighted mean of 4.70, indicating that respondents found the application
easy to navigate and use. The result suggests that the organization of menus, layout structure, and accessibility
of features contributed positively to the overall user experience. This finding supports the study of Jodo
Mendes et al. (2020), which emphasized that user-friendly interfaces significantly influence the effectiveness
and adoption of mobile agricultural applications.

Design

The Design criterion received a weighted mean of 4.52. Although this was the lowest among the evaluated
dimensions, it still indicates a high level of user acceptance. The result suggests that respondents generally
appreciated the application's visual appearance and organization while identifying opportunities for future
improvements in aesthetics and interface consistency.

Performance
Performance obtained a weighted mean of 4.65, demonstrating that the application effectively supported crop

monitoring, task scheduling, and record management activities. The result indicates that users perceived the
application as responsive, reliable, and capable of supporting their agricultural activities with minimal
operational issues.

Satisfaction

Satisfaction achieved the highest weighted mean of 4.73, indicating strong acceptance among respondents. The
result suggests that the application successfully addressed the needs of Agronomy students in managing crop-
related tasks. Similar findings were reported by Isaac N. Oteyo et al. (2021), who observed that agricultural
mobile applications are more likely to be adopted when they directly support users' daily farming activities.

Overall Acceptability

The consistently high ratings across all evaluation criteria indicate that the Smart Monitoring App for Crop
Management effectively supports crop monitoring, task scheduling, digital recordkeeping, and agricultural
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learning activities. The findings demonstrate the potential of mobile-based agricultural technologies to
improve efficiency, organization, and decision-making among Agronomy students.

Comparative Analysis

Previous studies have demonstrated the effectiveness of mobile technologies in agriculture. However, many
existing systems focus only on specific functions such as precision agriculture, information dissemination,
fertilizer management, or recordkeeping. In contrast, the Smart Monitoring App for Crop Management
integrates crop monitoring, reminder notifications, disease identification, digital recordkeeping, and
agricultural learning resources within a single platform.

The integration of these features addresses limitations identified in previous studies and provides a more
comprehensive solution for Agronomy students. Furthermore, the application's support for both online and
offline functionality increases accessibility and usability in areas with limited internet connectivity. These
characteristics distinguish the present study from existing agricultural mobile applications and demonstrate its
potential as an educational and agricultural management tool.
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Figure 3. Comparative Analysis

CONCLUSIONS AND RECOMMENDATIONS

The Smart Monitoring App for Crop Management successfully achieved its objective of providing Agronomy
students with a mobile-based platform for crop monitoring and management. The evaluation results revealed a
high level of user acceptance, obtaining an overall weighted mean of 4.63, which indicates that the application
is highly acceptable in terms of interface, design, performance, and user satisfaction. The findings demonstrate
that integrating crop monitoring, digital recordkeeping, task scheduling, disease identification, and agricultural
knowledge resources into a single platform can improve efficiency, organization, and accessibility in
agricultural activities.

Furthermore, the application serves as an effective educational tool that supports practical learning experiences
and encourages the adoption of digital technologies in agriculture. The positive evaluation results suggest that
mobile-based agricultural systems can contribute significantly to modernizing crop management practices
among students and future agricultural practitioners. Overall, the Smart Monitoring App for Crop Management
demonstrates strong potential to support smart farming initiatives and contribute to the modernization of
agricultural education and crop management.

Based on the findings of the study, several recommendations are proposed. First, the application may be
enhanced by expanding its database to include additional crop varieties, fertilizer recommendations, and crop
management information to increase its flexibility and applicability across different agricultural contexts.
Improving offline functionality is likewise recommended to ensure accessibility in areas with limited or
unstable internet connectivity.
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Future versions of the application may also incorporate advanced features such as automated crop management
reminders, weather forecasting integration, and image-based disease and pest identification. These
enhancements can provide users with more timely and accurate information, enabling better decision-making
and improving overall crop management efficiency.

To strengthen future research, researchers are encouraged to conduct experimental or quasi-experimental
studies that compare students who use the Smart Monitoring App for Crop Management with those who
continue to utilize traditional farm management methods. Such studies would provide stronger empirical
evidence regarding the application's effectiveness in improving learning outcomes, agricultural competencies,
productivity, and farm management performance.

Additionally, future studies should consider increasing the sample size and involving participants from
multiple academic institutions and agricultural programs. Expanding the scope of respondents would improve
the generalizability of the findings and provide a broader understanding of the application’s effectiveness
across diverse educational and agricultural settings.

Future researchers are also encouraged to investigate the long-term impact of digital agricultural technologies
on students’ learning experiences, technology adoption, and agricultural decision-making practices.
Furthermore, conducting training programs and workshops for students and instructors may help maximize the
effective utilization of the application. Collaboration with agricultural institutions, extension agencies, and
industry partners may further support the continuous improvement, validation, and wider adoption of the
system.
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