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lacks real-time accessibility. The objective of this project is to improve the consistency and
accuracy of inspection records, streamline communication among inspectors, supervisors, and
administrators, and provide reliable documentation for each inspected unit. The system was
developed using PHP with the Laravel framework and implemented using the Rapid
Application Development (RAD) method. The main features include user authentication, role-
based access control, digital checklist input, checklist validation, inspection history tracking,
and report export. Testing was conducted on core functionalities such as login, role-based
access, checklist submission, validation, status tracking, user and role management, and report
generation. The results show that all tested functionalities worked properly and achieved the
expected outcomes. It can be concluded that the web-based eChecklist system is able to
support final inspection activities more effectively, improve data traceability, and enhance
operational reliability in the coachbuilding quality control process.
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1. INTRODUCTION

The manufacturing sector plays an important and vital role in driving national economic growth [1], particularly in industries
such as automotive and vehicle body manufacturing, commonly referred to as a coachbuilding company. The coachbuilding
company is responsible for preparing, planning, designing, and producing vehicle bodies, with the long and critical processes from
assembly to production process and the final inspection of vehicle units. One of the most vital steps is the final checklist inspection,
which ensures that each product leaving the factory meets quality and safety standards before the product reaches the customer's
hands [2]. Standardized procedures are also essential in organizational processes because “SOP as quality standards to perform the
process of the instruction and executing tasks and activities are important for an organization” [3].

There are still many coachbuilding companies that perform final checklist inspection manually [4]. Meanwhile, manual
documentation of these checklists often leads to inefficiencies. These include missing records, inconsistent data entry, or delays in
verification [5]. As production output increases, the risks of managing physical and manual records also increase, leading to
potential quality control failures or product recalls [6]. To address this, many coachbuilding companies are beginning to adopt
digital systems to automate and streamline their internal process. However, digital system adoption in organizations does not always
proceed without challenges, since “ERP system implementation is not always running smoothly” [7]. A web-based eChecklist
application will offer a useful solution to help coachbuilding company manage and monitor final inspection activities before
products are released and reach the customer’s hand. By transitioning from manual to digital checklists, a coachbuilding company
can ensure accountability, improve accuracy, and maintain consistent standards across all units.

Based on this condition, several problems have been identified that the final product inspection process in the coachbuilding
companies are often manual, time-consuming, sensitive to loss, and prone to human error. Current manual practices in inspection
recording lack data consistency, security vulnerability, and real-time accessibility, which can hamper efficiency resulting in slowing
down and decreasing worker performance and operational accountability. Furthermore, the absence of a centralized digital sy stem
makes it difficult for various stakeholders, such as inspectors, administrators, and supervisors, to access, update, and track checklist
data promptly. This also poses challenges in maintaining reliable and retrievable inspection records for future audits or other needs.
Therefore, there is a critical need to explore how digital technology can be leveraged to streamline the inspection process, reduce
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errors, ensure secure data management, and support real-time multi-role access. This final project proposes a web-based eChecklist
system specifically designed for coachbuilding companies to support the final inspection process before a vehicle unit is released
from the factory and reached the customer’s hands. This system is expected to enhance the consistency and accuracy of inspection
records that fits with the standard, minimize manual or human errors, and streamline the communication process between inspectors,
administrators, and supervisors. By implementing this web-based eChecklist system, coachbuilding companies can possibly
improve their operational efficiency, effectiveness of workers' performance, ensure better compliance with quality standards, and
maintain reliable documentation for every unit inspected. Additionally, this application will assist in real-time data access, making
it easier for decision-makers and other stakeholders to monitor the inspection process and evaluate performance over time.

This final project covers the development of a web-based eChecklist system that allows the users, namely inspectors,
administrators, and supervisors, to input inspection data, attach photos and videos, write notes, and view inspection history in a
structured and user-friendly interface. The system supports multiple user roles with different access levels to maintain data security
and workflow efficiency. However, this final project also has several limitations. The web-based eChecklist system only supports
exporting data in spreadsheet format and does not yet include features such as mobile application integration or customizable
checklist templates. Additionally, the system is designed primarily for internal use within the factory and does not currently support
external integration with other enterprise systems. In developing this system, the methodology used is Rapid Application
Development (RAD), which is a software process model that focuses on quick, iterative development and shortens the software
development cycle through rapid prototyping and continuous feedback [8]. Rapid Application Development (RAD) emerged as an
alternative to the traditional linear waterfall model, offering a faster and more flexible approach by building software in modular
components and increments [9]. It combines structured methods with Joint Application Development (JAD) and prototyping
techniques to speed up system and application development [10].

RAD Design Workshop

Requirements
Planning Implementation
|dentify Objectives ,
and Information = tvolg:;r;:hsm'; Bs“;'s‘:e';]e e Ia:r\:d;yesetégle
Requirements
e

Figure 1. RAD Diagram

The RAD methodology in this final project consists of requirements planning, design workshop, and implementation. At the
requirements planning stage, users and analysts come together to align the goals of the application or system and to share the
information needed to achieve them. At the design workshop stage, the design process takes place, and any differences between the
users' expectations and the analysts' work need to be addressed and refined through active participation and direct feedback. At the
implementation stage, once the system design is approved by both the user and the analyst, the programmer begins turning that
design into a working application, followed by testing and user evaluation to ensure that the system meets their needs. The main
contribution of this study lies in the development and implementation of a lightweight web-based eChecklist system specifically
tailored for final product inspection in a coachbuilding company. Unlike many existing digital inspection solutions that are complex,
costly, or designed for other industrial contexts, this work emphasizes a practical role-based system with centralized inspection
records, validation workflow, historical tracking, and report export that can be implemented more accessibly in medium-scale
manufacturing environments.

2. LITERATURE REVIEW

2.1 Quality Control in Manufacturing

Quality control is a vital and important aspect of the manufacturing industry to ensure products meet the required standards
before they are delivered to customers [11]. In the context of a coachbuilding company, an organization specializing in vehicle
body manufacturing, quality control plays an important role in maintaining product safety, customer satisfaction, and regulatory
compliance [12]. Given that these companies often handle customized designs and modifications on commercial vehicles, every
unit must pass through a series of stringent inspections. These inspections usually cover welding accuracy, material durability,
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installation correctness, paint finishing, electrical systems, and many other critical elements. If any aspect is overlooked, it may
lead to product failure, increased warranty claims, or even customer dissatisfaction [13].

Traditionally, quality control procedures in such companies are carried out manually using paper checklists and visual
confirmations. This process is often prone to human error, inconsistent reporting, and a lack of traceability. Furthermore, when
defects are found after the product leaves the production floor, it becomes difficult to track back to the responsible party or specific
production stage. Consequently, this manual method can result in inefficiencies, unnecessary production costs, and reputational
damage [14].

In response to these challenges, many modern manufacturing companies are transitioning toward digital solutions, such as
electronic checklists (e-Checklists). These systems help streamline the inspection process, enforce consistency, and maintain a
historical record of every quality check performed. By implementing a web-based eChecklist system specifically tailored for
coachbuilding company final product inspections, the company can improve accountability, data accuracy, and quality assurance
[15]. It also allows supervisors and management to monitor inspections in real time and take corrective actions promptly. Therefore,
incorporating a digital quality control tool is not just a technical upgrade but a strategic move toward smarter manufacturing
practices

2.2 Database Management System

A Database Management System (DBMS) is a vital component in modern software applications, particularly for systems that
rely heavily on structured data and require accurate, secure, and efficient data handling. In the context of a web-based eChecklist
system for a coachbuilding company, a DBMS is responsible for storing and organizing all inspection-related data, including unit
information, checklist entries, inspection results, user logs, timestamps, and corrective action records. The DBMS ensures that this
data is not only persistently stored but also easily accessible, modifiable, and analyzable in real-time, facilitating better decision-
making across the organization [16]. The use of a DBMS in a manufacturing inspection application helps reduce data redundancy
and inconsistency while promoting data integrity. For instance, when a supervisor logs in to review the results of a final inspection,
the system must retrieve data from multiple related tables, such as user records, unit details, and checklist logs [17]. This process
would be highly inefficient and error-prone without a properly normalized and relational database design. Systems such as MySQL,
PostgreSQL, and SQLite are widely used open-source relational DBMS options suitable for this kind of application. These systems
support complex querying, indexing, and transactional operations, all of which are essential for maintaining reliable inspection
workflows.

Additionally, a DBMS enhances data security by providing role-based access control and permission management. This is
particularly important in a quality control setting where different users, inspectors, supervisors, and admins should only have access
to data and functions relevant to their roles [18]. A secure DBMS ensures that sensitive data, such as inspection failure logs or
supervisor comments, are protected from unauthorized access and tampering. This aligns with prior research emphasizing that “The
success and failure of electronic voting implementation depend on the fulfilment of the voter needs on privacy and personal data
protection” [19]. Moreover, the use of a DBMS makes it easier to generate historical reports, conduct audits, and comply with
internal or external quality standards. By integrating the DBMS with the Laravel framework, developers can leverage Eloquent
ORM for seamless interaction with the database, minimizing the risk of SQL errors and simplifying code maintenance. Therefore,
the DBMS serves as the backbone of the eChecklist system, enabling smooth, secure, and scalable operation throughout the
coachbuilding production quality assurance process [20]

2.3 Model View Controller (MVC)

Model View Controller (MVC) is a widely used architectural pattern that divides an application into three main components:
the Model, the View, and the Controller. By separating these concerns, MVC helps keep the code organized and makes development,
testing, and maintenance more manageable. MVC is especially effective in web applications like the eChecklist system for
coachbuilding companies, where multiple user roles (admin, supervisor, inspector) interact with structured data through various
interfaces. Laravel, the framework used for this project, fully supports the MVC pattern and promotes its use as a core structure.
The Model’s role is to communicate with the database and oversee the business logic. In the context of this system, models such as
Checklist, User, Unit, and Inspection Result represent the core entities. They handle data validation rules, database queries, and
relationships between tables. By isolating data handling in the Model layer, the application becomes more reliable and easier to
maintain.

The View is the user interface component that renders data for users to see and interact with. Using Laravel Blade templating,
views display forms for checklist input, tables of inspection history, and dashboards with statistics. Views in MVC are kept separate
from logic, which makes them more manageable and easier to redesign or adapt for different devices and user needs. The Controller
serves as the link between the Model and the View. It processes user input, invokes business logic from the model, and determines
which view to return as a response. For instance, when a supervisor requests to see inspection history, the Checklist Controller
fetches data from the database through models and sends it to the appropriate view for display.

Overall, the MVC structure enhances modularity, scalability, and maintainability. In a quality control system for a
coachbuilding company, where frequent updates and multiple stakeholders are common, MV C ensures that changes in the interface,
business rules, or data structure can be made independently without disrupting the entire application. This promotes faster
development cycles and a cleaner codebase, crucial for supporting production-critical software.
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2.4 Role-Based Access Control (RBAC)

Role-Based Access Control (RBAC) is a security approach that limits or grants access to system features based on a user’s role
within an organization. Instead of assigning permissions directly to each user, RBAC assigns them to roles, and users are then
linked to those roles [21]. This approach simplifies the management of user permissions, especially in sophisticated systems with
various user types and levels of access requirements. In a manufacturing context, particularly in a coachbuilding company that
requires precise quality control before products leave the facility, RBAC ensures that only authorized personnel can perform certain
actions such as inputting checklist data, verifying inspection results, or modifying critical information [22].

For instance, inspectors may only have access to fill out checklists, while supervisors can review and validate the entries, and
administrators manage user roles and settings. Laravel provides a robust way to implement RBAC through the Spatie Laravel
Permission package, which allows developers to define roles and permissions flexibly within the application. By leveraging RBAC,
the eChecklist system can enhance data integrity and ensure accountability across user activities. Furthermore, RBAC improves
system security by minimizing the risk of unauthorized access and maintaining an audit trail of who performed what actions and
when. In addition to technical controls, user awareness and organizational evaluation are also important, since “two important
factors need much consideration in raising awareness are how organization influences significantly of end user’s attitude and how
the organization has the regular assessment or evaluation” [23]. In this final project, RBAC plays a vital role in structuring user
interactions and ensuring that the application adheres to organizational hierarchy and data confidentiality, which is particularly
important in regulated or quality-sensitive industries like vehicle manufacturing.

2.5 Role-Based Access Control (RBAC)

In many coachbuilding manufacturing companies, particularly those that assemble vehicle bodies, the final inspection process
before a product exits the factory is still handled manually using printed checklists or spreadsheets. These manual procedures are
prone to human error, difficult to audit, and inefficient when it comes to tracking historical data. Technicians or inspectors often
carry out their tasks without a centralized system, making it hard to monitor progress, validate entries in real-time, or ensure
consistent adherence to quality standards. Additionally, when defects are found or actions need follow-up, they are sometimes
recorded on paper and manually relayed, increasing the risk of miscommunication and delays. Supervisors and management
typically must consolidate this information manually to generate reports, which adds to the administrative burden [24][25].

Production unit
completed

Inspector receives printed checklist
or spreadsheet template

'

Inspector performs final physical
inspection of the vehicle unit

!

Inspector records inspection
results manually on paper or Excel

Risk of human error Risk of human error
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: Return to inspector or
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Figure 2. Current General Process of eChecklist
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2.6 Current GAP and Problem

Despite the growing need for digital transformation in the manufacturing sector, many coachbuilding companies still rely on
outdated, manual methods for performing and recording final product inspections. This outdated process leads to several critical
issues. First, manual checklists lack standardization, meaning that different inspectors might interpret checklist items differently,
resulting in inconsistencies in product quality. Additionally, because the checklist is often on paper or scattered across multiple
Excel files, it becomes difficult to track accountability, validate the timing of inspections, or ensure that every required step was
completed. This creates blind spots in the quality assurance process, potentially allowing faulty units to be delivered to customers.

Another problem is the lack of real-time data access. Supervisors and quality control managers cannot immediately monitor
inspection progress or quickly identify which units have passed or failed specific checks. This results in delayed responses to quality
issues and often requires double work to reconcile inspection records with production reports. In the long run, these inefficiencies
can reduce customer satisfaction and increase operational costs due to rework or product recalls [26][27][28].

Furthermore, the absence of centralized data storage makes it difficult to retrieve historical records for audits or performance
analysis. Without digital records, it becomes almost impossible to track trends, identify recurring defects, or implement effective
continuous improvement initiatives. There is also a lack of role-based access control, meaning sensitive inspection data might be
accessible to unauthorized users, posing a security risk.

This final project aims to bridge these gaps by creating a centralized, role-based eChecklist system that automates inspection
workflows, reduces human error, enhances data traceability, and improves overall quality control processes in coachbuilding
manufacturing companies.

2.7 Related Work

In the field of quality control and inspection systems, various studies and implementations have been conducted to support
manufacturing processes through digital solutions. One of the most well- known approaches is the implementation of digital
checklists in sectors such as automotive manufacturing, aircraft maintenance, and electronics assembly. These systems are designed
to help organizations ensure that each production step is completed according to standard operating procedures. Research has shown
that the use of digital checklists significantly improves consistency and reduces human error compared to traditional paper-based
systems.

For example, in the automotive industry, Toyota and BMW have integrated tablet-based checklists into their assembly lines to
help technicians perform inspections more efficiently. These systems often include real-time monitoring dashboards, barcode
scanning for unit verification, and automated logging of completed tasks. Similarly, in aviation, companies like Boeing and Airbus
utilize electronic checklist systems that are tightly integrated with their maintenance management platforms. These systems improve
traceability and ensure regulatory compliance by automatically storing inspection records for auditing purposes.

In academic research, various models have been proposed to enhance quality control through software-based tools. Many of
these studies emphasize the importance of role-based access, data centralization, and mobile accessibility. Some systems also
leverage technologies such as RFID, IoT, or cloud computing to provide even greater automation and insight into the production
environment.

However, most of these solutions are either highly complex, costly to implement, or tailored to specific industries. There is a
gap in simpler, more accessible tools designed for medium-sized manufacturing sectors like coachbuilding companies. This final
project aims to build on the lessons from existing research and systems by offering a lightweight, Laravel-based web application
that fulfills core inspection and quality control needs with user roles, historical tracking, and data export features tailored for
coachbuilding production environments.

2.8 Comparison Overview

Table 1. Comparison between eChecklist Web App for coachbuilding Final Inspection with related work

Feature Excel-based Checklist eChecklist Web
Application

Dynamic Form Display & Auto Calculations
Real-Time Data Update and Display

Centralized Database Storage

Data Visualization (e.g., Inspection Summary)
History Tracking (Created/Updated Logs)

Login and Register Account

Send Data to Email

Role-Based Access (Admin, Supervisor, Inspector)
Export Data

Change Password Account

XAXXKXXXXXXK
ASSSSSSSSN

Forgot Password Account

Compared with prior digital inspection systems that often emphasize enterprise-scale integration, mobile devices, or advanced
automation, the proposed system in this study focuses on a more accessible implementation for a coachbuilding manufacturing
context. Its distinction lies in combining role-based access control, centralized inspection storage, validation workflow, historical
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tracking, and report export within a lightweight web-based architecture using Laravel and RAD. This makes the proposed approach
more suitable for organizations that need practical inspection digitalization without the overhead of more complex industrial
platforms

3. RESEARCH METHODS

3.1 System Overview

The web-based eChecklist System at the coachbuilding Company is a web-based software application developed using the
PHP programming language and built with the Laravel framework. This system is intended to facilitate the digitalization of the
final inspection process before a vehicle body product leaves the company, improving inspection accuracy, traceability, and
efficiency in quality control operations. The system supports user authentication and role-based access control to ensure that only
authorized personnel, such as inspectors, supervisors, and administrators, can access specific features and perform related actions
in the system. This layer of security ensures proper segregation of duties and accountability. Inspectors can submit product
inspection checklists digitally through the system.

These checklists include various criteria based on company standards, such as completeness of parts, installation accuracy,
cleanliness, and paint quality. Supporting evidence, such as photos, can also be attached. The system also provides features for
inputting new data, updating previously created data, and viewing a list of recorded data in order to improve data accuracy and data
management. In addition, the system routes submitted checklists to supervisors for review. Supervisors are responsible for verifying
and approving or rejecting the submissions, while notifications are sent automatically to relevant users to ensure timely follow-up.
All checklist submissions are stored in the system’s database and can be accessed to review historical inspections, allowing users
to monitor trends, maintain audit trails, and compare results from previous inspections. The system also includes a dashboard to
visualize key metrics, such as the number of completed inspections, pending approvals, and rejected items. Admin users have access
to generate reports that can be used for internal evaluations and continuous improvement.

3.2 Functional Analysis

This system showed the functions listed in Table 3.1. The main functionalities include register, login, new checklist input and
submission, list data, update data, data history, and data export. The register function allows the user to create an account in the
system, while the login function allows users to access the system using email and password. The new checklist input and
submission feature allows users to fill, edit, and submit eChecklists during final inspections, including attaching photos and notes.
The list data feature allows the user to view the list of recorded data, while the update data feature allows the user to edit the data.
The data history feature allows the user to see the time when the data was created and recorded. In addition, the data export feature
allows admin users to export checklist records and reports in spreadsheet format for documentation or analysis. These functions are
summarized in Table 2.

Table 2. Functionality Table

No Section Function Description
1. Register Allow user to register account in the system.
2. Login Allow user to access the system using email and password.
3. New Checklist Input & Allow fill, edit, and submit eChecklists during final inspections, including attaching
Submission photo and notes.
4. List Data Allow the user to view the list of recorded data.
5. Update Data Allow the user to edit the data.

3.3 Hardware and Software Requirements

The hardware and software used in the development process consist of a web browser, code editor, database server, and laptop.
To run this project, Microsoft Edge is used to view the code that is run on the code editor. To write the code for the program, Visual
Studio Code is used with PHP as the programming language and Laravel as the framework. To store data, the system uses MySQL
as the database with phpMyAdmin interface and XAMPP to access it. A laptop with at least 8GB RAM is used as the development
device.

3.4 Use-Case Diagram

A use-case diagram is a visual representation that illustrates the interactions between actors and a system. It identifies who will
use the system and what functions the system will provide. Use-case diagrams are helpful for understanding the behaviors of the
system from the user’s perspective and are commonly used during system analysis to gather requirements. The use-case diagram
for the eChecklist System demonstrates the interaction flow when users utilize the web-based application for final product
inspection in a coachbuilding company. The system involves three primary actors: Inspector (User), Supervisor, and Admin. Each
actor has specific access and responsibilities that reflect their role within the inspection process. The Inspector is responsible for
logging in to the system, selecting the assigned unit, and filling out the final inspection checklist. They can input item status, add
notes, and attach photos to support the inspection results. The Supervisor reviews the submitted checklists from inspectors. If the
data is complete and correct, the supervisor approves the checklist; otherwise, they return it with revision notes. The admin has full
access to manage users and roles, update checklist templates, and monitor system-wide activity. The admin can also export
inspection data and generate reports for decision-making. The system also enables authentication, role-based access, and real-time

Journal homepage: https://journal.yasib.com/index.php/enigma



55

data storage to ensure accuracy and accountability. Additionally, users with sufficient privileges can export checklist results in
spreadsheet format for reporting or documentation purposes. The detailed use-case diagram of the eChecklist system is shown in
Figure 3.

Login to System

Fill Out Final
Admfn Inspection Checkist

Review and Approve
Checklist

Superjsor Manage Users and
Roles

View Reports and
Export Data

Inspedtor

Figure 3. Use-Case Diagram of echecklist

4. RESULTS AND DISCUSSIONS

4.1 User Interface Design

The user interface design is an important component of an application that greatly affects the user experience because the user
will directly use the application. A well-designed and attractive user interface will make it easier for users to be interested in using
the application, and conversely, a poorly designed and unattractive user interface will make it difficult and uninteresting for users
to use the application. Therefore, a good interface design not only serves to make the website look better but also helps users when
using the website.

The eChecklist system consists of several main interfaces. The login page is the first page accessed by users and consists of
images, text, and form components such as the logo, login page title, email text box, password text box, and button for account
registration. The register page provides several text boxes for inputting user data such as name, email, password, and confirm
password.

The admin dashboard provides full control over system configuration and user management. From this interface, the admin
can manage user accounts, assign roles, create or update checklist templates, and monitor overall system usage. The layout includes
quick access panels for managing users, viewing reports, and system statistics. The supervisor dashboard focuses on managing and
validating submitted checklists. Supervisors can see pending inspection reports, filter submissions by date or status, and access
detailed checklist forms. From this dashboard, they can approve or return inspection results to inspectors with feedback.

The inspector or user dashboard is centered around inspection tasks. Inspectors can view the list of units assigned to them,
initiate the inspection process, and submit completed checklists. The final inspection checklist form is used by inspectors to perform
the final inspection of assigned units. It displays a checklist form containing items that must be filled with status options such as
“Pass”, “Fail”, or “Not Applicable”, and inspectors can also add supporting notes or upload images for each item. Meanwhile,
supervisors use the checklist validation interface to review checklists submitted by inspectors and either approve them or return
them with comments for revision.

In addition, the admin panel includes a user and role management interface that enables admins to add new users, update user
data, assign roles, or remove users if necessary. There is also a checklist template management interface that allows admins to
create or update checklist templates by defining item names, categories, and expected conditions. Supervisors and admins can
access a report and export interface where inspection data can be filtered based on parameters such as date, status, or inspector, and
exported in Excel format for documentation or further analysis.

4.2 Database Design

Entity Relationship Diagram is very important in assisting the development process because it helps identify the tables used in
this project. Entity Relationship Diagram has also been widely used in structured analysis and conceptual modeling. In this system,
the ERD is used to describe the relationship between the data entities that support the eChecklist application.

Several databases are needed by the eChecklist system. The database is used to store all project data, including user accounts,
checklist records, validation data, and inspection history. This design supports the system’s operational processes by ensuring that
all data can be stored, connected, and retrieved properly when needed. The Entity Relationship Diagram of the system is shown in
Figure 4, while the database structure and related information are presented in the tables included in this section.
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users roles permissions
id id id
name roleia permission_id
email role_id
password model_has_roles T
role_id

chockilets model_id role_has_permissions
id permission_id
unit_id checkliststs path
user_id id
tanggal checklist_id -
Tters piath checklist_photos
catatan created_at d
foto - checklist_id
created_at path
updated_at created_at

Figure 4. Entity Relationship Diagram

4.3 Testing Environment

The Entity Relationship Diagram of the system and the database design are shown in the figures and tables included in this
section. The Web-Based eChecklist System for Final Product Inspection was tested using the following environment: Laptop HP
Pavilion Gaming 15 dk1064tx, Windows 11, RAM 8 GB, and Google Chrome as the web browser. This environment was used to
run and evaluate the system during implementation and testing.

4.4 Testing Scenario and Result

Testing scenarios were conducted to check whether all the features of the application were working properly and appropriately.
The tests covered several main functionalities of the system, including user login, role-based access, checklist form submission,
checklist validation by supervisor, checklist status tracking, user and role management, and report generation. The test results show
that login with valid credentials successfully redirected users to their respective dashboards. Access restriction based on user role
worked as expected, where unauthorized access was denied. Checklist forms could be filled and submitted successfully, including
pass or fail results for each item. Supervisors were also able to validate submitted checklists properly using the validation interface
provided by the system. The checklist status tracking feature displayed the correct validation status. Admin users were able to
manage users and roles successfully, and the report generation feature produced downloadable reports as expected. Overall, all
tested functionalities produced the expected outcomes. The system demonstrated consistent behavior and reliability, confirming
that it is ready to support the operational needs of final product inspection in the coachbuilding company.

Testing scenarios were conducted to check whether all the features of the application were working properly and appropriately.
The tests covered several main functionalities of the system, including user login, role-based access, checklist form submission,
checklist validation by supervisor, checklist status tracking, user and role management, and report generation. The detailed testing
scenarios and results are presented in Table 3.

Table 3. Testing Scenario and Result

No Functionality Scenario Expected Result Actual Result Status
1. User Login Login with valid credentials for User is redirected to User successfully Passed
admin/user/supervisor respective dashboard redirected to correct
dashboard
2. Role-Based Access Access restricted pages based on Unauthorized roles are denied ~ Access denied as expected ~ Passed
role access
3. Checklist Form Fill and submit final inspection Checklist saved and submitted  Checklist saved with pass Passed
Submission checklist successfully or fail per item
4.  Checklist Validation Supervisor views and validates Validation interface with Supervisor can validate Passed
by Supervisor submitted checklist accept/reject options appears checklist properly
5. Checklist Status View status (v or X) Status is displayed Status displayed correctly Passed
Tracking accordingly based on validation
6.  Manage Users and Admin adds, edits, or deletes users ~ Users and roles updated Admin successfully Passed
Roles and roles accordingly manages users and roles
7. Report Generation Export checklist reports for Report is generated and Report downloaded as Passed

inspection history

downloadable

expected

The fact that all tested functionalities achieved the expected results indicates that the system is functionally reliable for its
intended operational scope. In practical terms, these results mean that the application can consistently support the main inspection
workflow, from checklist entry and supervisor validation to role-restricted access and report generation. Compared with manual
inspection recording, this reduces the risk of incomplete documentation, unauthorized modification, and delays in retrieving
inspection records, thereby improving process traceability and administrative efficiency.
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However, the current testing mainly confirms functional correctness rather than long-term performance under heavy usage.
Therefore, the results should be interpreted as evidence that the system is operationally feasible and reliable at the feature level,
while broader testing for scalability and usability remains a direction for future work

5. CONCLUSSION

This study developed a web-based eChecklist system to digitize the final product inspection process in a coachbuilding
company. The main contribution of this work lies in providing a lightweight and role-based inspection system tailored to the
operational needs of coachbuilding final inspection, integrating checklist input, validation workflow, centralized record storage,
historical tracking, and report export within a single web-based platform. The system was implemented using PHP, Laravel, and
the Rapid Application Development approach, enabling iterative design and practical deployment. Functional testing showed that
the core features of the system, including login, role-based access control, checklist submission, supervisor validation, status
tracking, user and role management, and report generation, all worked as expected. These results indicate that the system is
operationally reliable for supporting the intended inspection workflow.

In practical terms, the developed application improves inspection data traceability, reduces the limitations of manual recording,
and supports faster access to inspection records for inspectors, supervisors, and administrators. By replacing paper-based or
fragmented inspection records with a centralized digital workflow, the system can contribute to better process consistency, reduced
administrative burden, and improved accountability in quality control activities.

Nevertheless, this study has several limitations. The testing mainly confirms feature-level functional correctness and does not
yet evaluate long-term scalability, usability, or integration with external enterprise systems. In addition, the current system only
supports limited export and internal factory use. Future work may extend the platform through mobile support, broader export
options, real-time notifications, analytics dashboards, and integration with other production or inventory systems.

Although the system has been successfully implemented, there are several potential improvements that can be developed to
enhance the functionality and scalability of the eChecklist platform. The following are future development suggestions:

e Improve and modernize the user interface (UI) to offer a more intuitive experience for all types of users.

e Expand export capabilities to support additional file formats such as CSV, JSON, and print-friendly layouts.

e Add a built-in user guide or onboarding feature to help new users understand how to operate the system effectively.

e Integrate with inventory or production systems to connect inspection results with other departments, as “Smart City
can be seen as a collection of collaboration and the integration of several systems.”
Enable real-time notifications for pending approvals or incomplete checklists.
Implement analytics or dashboards to visualize checklist trends and unit failure rates.
Add multilingual support to accommodate a diverse user base.
Improve system security and software maintenance, since “it is crucial to regularly update the operating system and all
software associated with log4;”.
These improvements can help the system evolve into a robust enterprise-level solution, ensuring better coordination between teams
and higher operational efficiency in the coachbuilding industry.
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