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Abstract:

This study aims to develop MainteGO, a web-based preventive vehicle maintenance system
designed to assist private vehicle owners, local government units, and car dealerships in
managing scheduled maintenance activities. The motivation behind this study stems from the
observed challenges vehicle owners face in tracking maintenance tasks, often leading to
neglected services and costly repairs. The proposed system will offer automated reminders,
booking functionalities, and user-friendly interfaces to streamline maintenance processes. Guided
by the ADDIE model (Analysis, Design, Development, Implementation, and Evaluation), this
research focuses on Cagayan de Oro City as its primary locale. As of this writing, the study is
still ongoing, with Chapters 1 to 3 completed, which include the background of the study, review
of related literature, and research methodology. Data collection and system development are
currently underway. The final output is expected to contribute to more efficient vehicle
maintenance management in both public and private sectors.

I. CHAPTER1

BACKGROUND AND RATIONALE

Preventive vehicle maintenance is essential for ensuring vehicle longevity, safety, and
efficiency. However, many vehicle owners neglect scheduled maintenance due to forgetfulness,
lack of knowledge, or inconvenience in booking services. This negligence can lead to increased
vehicle breakdowns, costly repairs, and safety hazards on the road [1].

With the rise of digital technology, web-based applications have emerged as practical solutions
to streamline various management processes, including vehicle maintenance. Web applications
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offer a user-friendly platform for vehicle owners to track maintenance schedules, book
appointments, and receive timely reminders [2]. Studies have highlighted that modern web
technologies, such as Progressive Web Applications (PWAs) and cloud-based platforms,
significantly improve the accessibility and usability of such services [3]. Additionally, research
indicates that integrating Artificial Intelligence (Al) and data analytics in vehicle maintenance
systems can enhance predictive maintenance, reducing unexpected failures and improving overall
vehicle performance [4].

Previous studies have emphasized the importance of incorporating user- centric designs in
web-based applications to ensure ease of use and engagement among users [5]. Moreover,
mobile-first development strategies have been widely adopted to provide seamless access to
services across different devices [6]. As a result, developing a web-based preventive maintenance
management system, such as MainteGO, can help vehicle owners efficiently manage their
maintenance schedules and avoid costly repairs due to neglect.

This study aims to develop and evaluate MainteGO, a web-based application that streamlines
preventive vehicle maintenance management. The application will enable users to set reminders,
schedule appointments, and track maintenance history, ultimately contributing to improved
vehicle lifespan and reduced road incidents.

PROBLEM STATEMENT

Despite the importance of preventive maintenance services (PMS), many vehicle owners
struggle with proper maintenance management due to the following issues:

1.Inconsistent adherence to preventive maintenance schedules — Vehicle owners often
neglect regular servicing due to lack of reminders or structured planning, resulting in unexpected
breakdowns and increased repair costs.

2.Limited accessibility and convenience in booking maintenance services — Traditional
service models require physical visits, which are often hindered by time constraints, location
barriers, or limited appointment availability.

OBJECTIVES OF THE STUDY

This study aims to develop a web-based application that addresses the challenges of preventive
vehicle maintenance management. Specifically, it seeks to:

1.Develop an automated tracking and notification system to help vehicle owners follow
consistent and timely maintenance schedules.

2.Provide a convenient service booking platform that allows users to easily access and
schedule maintenance services without needing to visit physical service centers.

©2025, Cognizance Journal, ZAIN Publications, Fridhemsgatan 62, 112 46, Stockholm, Sweden, All Rights Reserved 333



COGNIZANCE
JOURNAL

cognizancejournal.com
Juan Pablo G. Alquizar et al, Cognizance Journal of Multidisciplinary Studies, VVol.5, Issue.6, June 2025, pg. 332-343
(An Open Accessible, Multidisciplinary, Fully Refereed and Peer Reviewed Journal)

ISSN: 0976-7797
Impact Factor: 5.183
Index Copernicus Value (ICV) = 77.57

SIGNIFICANCE OF THE STUDY
The development of MainteGO holds significant benefits for various stakeholders:
Vehicle Owners:
e Provides a hassle-free solution for managing vehicle maintenance.
e Reduces the risk of costly repairs and unexpected breakdowns through timely service reminders.
Automotive Industry:
e Introduces an innovative approach to vehicle maintenance services.
e Enhances customer engagement and expands service accessibility through digital transformation.
Technology and App Development Sector:
e Showcases the integration of mobile applications in service-based industries.
e Contributes to advancements in app-based preventive maintenance solutions.
Academia and Future Research:
e Serves as a foundation for further studies on predictive maintenance using Al and IoT.
e Provides insights into user behavior and app engagement in vehicle maintenance applications.

SCOPE AND LIMITATIONS OF STUDY

This study focuses on the development of MainteGO, a preventive maintenance system (PMS)
web application designed to assist private vehicle owners in managing routine maintenance tasks.
The system offers features such as scheduling maintenance services, receiving automated
reminders, booking home-based services, and maintaining digital records of completed tasks.
Initially, the services provided will be limited to routine maintenance tasks such as oil changes,
tire rotations, brake inspections, and filter replacements. The geographic scope of the study is
confined to Cagayan de Oro City, Philippines, where the platform will be tested and
implemented. The application will be accessible via a web-based platform, targeting vehicle
owners seeking a convenient and user-friendly solution for maintaining their vehicles.

The study also covers the development process of the web application, including front-end and
back-end implementation, database management, and integration of user-friendly features to
enhance accessibility and usability. The system is designed to operate efficiently on desktop and
mobile web browsers, ensuring broad accessibility for users [7].

The study acknowledges certain limitations. The service coverage is restricted to Cagayan de
Oro City, and expansion to other areas will require additional resources and logistical planning.
Furthermore, the application does not cater to complex vehicle repairs or diagnostics that require
specialized tools or equipment, which must be performed at traditional service centers [8].
Technological constraints may limit accessibility for users without internet access or familiarity
with digital platforms. Additionally, the system’s success depends heavily on user compliance
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with maintenance schedules and timely responses to reminders. Operational challenges, such as
technician availability and external factors like traffic, may also impact the reliability of the
home-based service model [9]. These limitations highlight the initial scope of the system and
provide a foundation for future enhancements and scalability.

DEFINITION OF TERMS

The specific terms used in this study are operationally defined to enable a clear understanding
of their meaning.
Definition of Terms

Preventive Maintenance System (PMS) - A structured approach to vehicle maintenance that
includes routine inspections, servicing, and repairs to prevent unexpected failures and prolong
vehicle lifespan.

Web-Based Application - A software application that runs on a web server and is accessed
through a web browser, eliminating the need for installation on a local device.

MainteGO - The proposed web-based preventive maintenance system designed to help vehicle
owners track maintenance schedules, book services, and receive reminders.

Vehicle Maintenance Management - The process of systematically tracking and performing
routine servicing and repairs on vehicles to ensure optimal performance and longevity.

Streamline - The process of making a system, operation, or workflow more efficient by
simplifying procedures, eliminating unnecessary steps, and optimizing resource usage.

Scheduling System - A feature in the MainteGO application that allows users to set
appointments for vehicle maintenance services based on their availability and service provider
schedules.

Automated Reminder System - A notification feature integrated into MainteGO that alerts
vehicle owners about upcoming maintenance services to prevent neglect.

User Interface (Ul) - The visual and interactive elements of the MainteGO application that
enable users to navigate and utilize its features efficiently.

User Experience (UX) - The overall experience of a user when interacting with the MainteGO
application, focusing on ease of use, accessibility, and functionality.
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Progressive Web Application (PWA) - A type of web application that provides a native app-
like experience, offering features such as offline functionality, push notifications, and fast
loading times.

Cloud-Based Platform - An internet-hosted infrastructure that allows users to store and access
data remotely, ensuring security and convenience in vehicle maintenance record-keeping.

Artificial Intelligence (Al) in Maintenance - The integration of machine learning and
predictive analytics to analyze vehicle performance data and suggest timely maintenance actions.

Database Management System (DBMS) - A software system used to store, retrieve, and
manage data related to user profiles, vehicle maintenance history, and service schedules within
MainteGO.

Mobile-First Development Strategy - An approach to software development where the
application is designed primarily for mobile devices before being adapted for desktops and larger
screens.

Internet of Things (IoT) in Vehicle Maintenance - The use of connected sensors and smart
devices in vehicles to monitor performance and send real-time maintenance alerts.

Home-Based Vehicle Maintenance Services - A service model where mechanics and
technicians provide vehicle maintenance at the owner’s location instead of a traditional service
center.

Encryption and Authentication Protocols - Security measures implemented in MainteGO to
protect user data from unauthorized access and cyber threats.

ADDIE Model - A systematic framework used in the development of the MainteGO
application, consisting of five phases: Analysis, Design, Development, Implementation, and
Evaluation.

Fleet Management - The administration and coordination of multiple vehicles within an
organization, ensuring timely maintenance and optimal performance.
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Predictive Maintenance - A maintenance strategy that uses data analytics and Al to predict
potential vehicle issues before they cause failures, reducing downtime and repair costs.

Enterprise Resource Planning (ERP) System Integration - The process of incorporating
MainteGO with larger business management software to streamline vehicle maintenance
operations within companies and organizations.

Il. CHAPTER?2
REVIEW OF RELATED LITERATURES
Review of Related Literature
In recent years, preventive maintenance systems (PMS) have gained significant attention due to
their role in improving vehicle longevity, reducing operational costs, and ensuring safety. This
section reviews relevant studies and literature related to preventive maintenance management,
web-based PMS, and emerging technologies in vehicle maintenance.

Preventive Maintenance Systems and Their Importance

According to Smith and Johnson (2020), preventive maintenance is a systematic approach that
involves regular inspections, servicing, and repairs to minimize unexpected failures and extend
the life of vehicles. Their study emphasized the impact of PMS in reducing downtime and
improving operational efficiency [10].

A study by Lee et al. (2021) highlighted the importance of predictive analytics in preventive
maintenance. The research demonstrated how integrating machine learning algorithms and loT
sensors could predict maintenance needs accurately, reducing overall maintenance costs and
improving reliability [11].

Wilson and Clarke (2018) analyzed the effects of preventive maintenance in fleet management,
emphasizing its cost-saving benefits and the reduction of unexpected breakdowns, leading to
increased operational efficiency [12].

Web-Based Preventive Maintenance Management

Garcia and Martinez (2019) explored the development of web-based preventive maintenance
systems for fleet management. Their research discussed the advantages of cloud-based solutions,
which allow users to schedule maintenance, track service history, and receive real-time alerts,
thereby enhancing maintenance efficiency [13].

Similarly, Brown et al. (2022) investigated the usability of mobile applications for vehicle
maintenance tracking. Their findings suggested that mobile-integrated PMS significantly
improved user engagement and reduced the likelihood of skipped maintenance schedules through
automated reminders and notifications [14].
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Davis and Carter (2020) reviewed the implementation of web-based PMS in public
transportation, demonstrating its impact on vehicle uptime, service scheduling, and driver
compliance with maintenance protocols [15].

Emerging Technologies in Vehicle Maintenance

Recent advancements in artificial intelligence (Al) and blockchain have also contributed to
PMS development. According to Wang and Zhou (2023), Al- driven diagnostic tools can analyze
vehicle performance data to identify potential issues before they escalate. Additionally,
blockchain technology ensures secure and tamper-proof maintenance records, improving
transparency and accountability in vehicle servicing [16].

Fernandez et al. (2021) examined the role of deep learning models in predictive maintenance,
showing how Al-based systems can detect anomalies and optimize maintenance scheduling [17].

Kumar and Singh (2020) explored the benefits of loT-enabled PMS, emphasizing real-time
monitoring and automated maintenance scheduling for improved vehicle performance [18].

Integration of ADDIE Model in Preventive Maintenance System Development

Adriani et al. (2019) utilized the ADDIE model in developing educational research
methodologies, which can also be applied to the development of preventive maintenance
systems. The ADDIE model ensures a systematic approach through its five phases: Analysis,
Design, Development, Implementation, and Evaluation. This structured process enhances system
usability, effectiveness, and user engagement [19].

Recent studies suggest that using ADDIE in web-based system development improves user
interaction and ensures a more refined and functional final product. The framework helps in
identifying user needs, designing appropriate system features, and continuously improving the
system based on iterative feedback [20].

Industry Trends and Challenges

Recent studies have highlighted key industry trends and challenges in PMS adoption. Roberts
et al. (2022) reviewed the shift from reactive to proactive maintenance strategies, stressing the
need for businesses to adopt preventive maintenance models to minimize repair costs and
downtime [21].

Thompson and Hughes (2019) studied the financial implications of PMS implementation,
concluding that the long-term benefits outweigh the initial investment costs, particularly in large-
scale fleet operations [22].

Nguyen and Park (2021) assessed the role of cloud computing in PMS, showing how cloud-
based solutions improve accessibility, scalability, and data security for vehicle maintenance
management [20].
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Jackson et al. (2023) examined the integration of PMS with enterprise resource planning (ERP)
systems, enhancing workflow automation and improving overall business efficiency [23].

Additional Related Literature and Studies

Noor Ghusen Al-Jaafari et al. (2020) presented an intelligent vehicular maintenance system
using loT and a mobile application. The study showcased a system that collects vehicle data and
alerts users when maintenance is due, helping avoid breakdowns through timely alerts and
diagnostics [24].

A 2023 literature review on predictive maintenance in the automotive sector detailed how
predictive analytics and data-driven systems help in proactively identifying vehicle issues,
improving operational uptime and cost-efficiency [25].

Felix Chai Fuk Choi (2023) from Universiti Malaysia Sarawak developed "MyVec," a mobile
application for students that provides maintenance reminders and door-to-door car services. This
app offers an accessible and student-friendly way to ensure regular vehicle upkeep [26].

Nor Arzami Othman et al. (2022) developed a mobile application with geolocation capabilities
that allows users to find nearby car service workshops and request services, enhancing
accessibility and convenience for users [27].

A blog post by Eskwelabs (2021) demonstrated how data science was applied to improve
AutoServed’s recommendation engine, allowing it to better predict and recommend maintenance
schedules based on car usage and mileage data [28].

A recent study titled "Revolutionizing Car Care" (2024) developed a mobile application for car
wash and service management. It featured online booking, service tracking, and real-time
notifications, helping improve convenience and maintenance consistency [29].

I1l. CHAPTER 3

REVIEW OF RELATED LITERATURES
Research Design

This study employed the ADDIE (Analysis, Design, Development, Implementation, and
Evaluation) model as its developmental framework in designing and developing the MainteGO
web-based preventive maintenance system (PMS). The ADDIE model is a widely used
instructional systems design (ISD) framework that ensured systematic development through
iterative stages [19]. This chapter detailed each phase of the ADDIE model in the context of
developing MainteGO.

The ADDIE Developmental Framework

The development of the MainteGO web application followed the ADDIE framework, which
consisted of five phases: Analysis, Design, Development, Implementation, and Evaluation. Each
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phase ensured a structured and systematic approach in building a user-friendly and efficient
preventive maintenance system.

In the Analysis Phase, the focus is on identifying user needs, system requirements, and
challenges faced by vehicle owners in managing preventive maintenance. This phase involves
conducting a literature review on web-based preventive maintenance systems [1], gathering user
requirements through surveys and interviews with vehicle owners and service providers [10],
identifying key features such as appointment scheduling, automated reminders, and maintenance
history tracking, and assessing technological constraints, including internet accessibility and
device compatibility [8].

The Design Phase involves planning the system architecture, user interface, and database
structure based on findings from the analysis phase. This stage includes creating wireframes and
UI/UX mockups to ensure user-friendly navigation [5], designing the database schema for storing
vehicle maintenance records and user profiles, selecting appropriate web technologies such as
React for the front-end, Node.js for the back-end, and MongoDB for database management [6],
and defining security measures to protect user data, including encryption and authentication
protocols.

During the Development Phase, the actual coding and integration of system components take
place, along with initial testing. This phase involves front-end development using HTML, CSS,
JavaScript, and the React framework, back-end development using Node.js and Express.js to
handle server-side logic, database implementation using MongoDB for efficient data storage and
retrieval [18], API integration for communication between front-end and back-end components,
and unit testing and debugging to ensure system stability before deployment.

The Implementation Phase focuses on deploying the system for real- world testing. Key
activities include conducting beta testing with selected vehicle owners to assess system usability,
deploying the web application on a cloud- based server such as AWS or Firebase, collecting
feedback from users regarding system functionality and performance [11], and training users on
how to navigate the system and utilize its features effectively.

Finally, the Evaluation Phase measures the effectiveness and efficiency of the system. This
phase consists of usability testing to assess the user experience and interface design [14],
performance testing to evaluate system response times and reliability, collecting user feedback
through structured surveys and interviews, and revising the system based on identified issues and
areas for improvement.

By following the ADDIE framework, this study systematically develops the MainteGO web
application, ensuring a structured approach to addressing preventive vehicle maintenance
challenges. The iterative process allows for continuous improvements based on user feedback,
leading to a more effective and user-friendly solution.
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Ethical Consideration

The study ensures compliance with ethical standards by obtaining informed consent from
participants and safeguarding user data privacy. All collected data is anonymized and stored
securely to prevent unauthorized access.

Research Setting and Respondents of the Study

The study was conducted in Cagayan de Oro City, Philippines—a growing urban center with a
large population of private vehicle owners. The city was selected due to its expanding economy,
rising vehicle ownership, and common maintenance-related challenges among drivers.

The study focused on three main respondent groups within Cagayan De Oro City:

* Private Vehicle Owners: Individuals who owned and actively used vehicles for commuting
or business purposes, and who showed interest in utilizing web applications for managing vehicle
maintenance.

» Local Government Unit (LGU): As stakeholders in vehicle regulation and road safety, the
LGU's input helped align MainteGO with existing policies and compliance requirements.

« Car dealerships and insurance companies: These organizations, often offering maintenance
packages or requiring proof of regular maintenance for insurance claims, were considered
valuable focus groups. Roadside assistance providers were also taken into account, allowing the
study to explore service integrations that could enhance the app’s offerings.

Research Instrument

To gather relevant data, interviews were conducted with target respondents to understand their
vehicle maintenance habits, common challenges, and technological engagement. The interviews
also collected demographic data and feedback on the features and usability of MainteGO. These
insights shaped the design and implementation of the system.

Data Gathering Procedure

The data gathering involved conducting actual interviews with private vehicle owners, local
government officials, and car dealerships in Cagayan de Oro City, Philippines. The goal was to
understand their maintenance practices and challenges. The data collected were then
consolidated, validated, and analyzed using statistical and thematic analysis to ensure both
accuracy and comprehensiveness [30].
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IV. CHAPTER4

This chapter is intended to present and analyze the data that will be gathered from the
respondents involved in the study. As of this stage, the data collection process is still ongoing.
Once the necessary information is obtained from private vehicle owners, local government units,
and car dealerships in Cagayan de Oro City, the results will be organized into tables and figures
for better understanding and interpretation. The forthcoming analysis will follow the structure of
the ADDIE model and will focus on evaluating the effectiveness, usability, and responsiveness of
the MainteGO system. The discussion will be based on both quantitative and qualitative data to
provide a comprehensive overview of the system's performance and relevance to the target users.

V. CHAPTERS5

This chapter will present the summary of findings, conclusions drawn from the data, and
recommendations based on the results of the study. However, as the research is still in progress
and data gathering is not yet completed, the summary and conclusions are not available at this
time. Once the data has been fully collected and analyzed, the key findings will be discussed in
relation to the objectives stated in Chapter 1. The conclusions will be based on the effectiveness
and efficiency of the MainteGO system in addressing the challenges of preventive vehicle
maintenance. Furthermore, recommendations will be formulated to guide future improvements to
the system and to provide insights for similar studies. For now, this chapter remains provisional
and will be updated accordingly upon the completion of the research process.
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