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Abstract 

 

This study focused on the 

development and implementation of the 

SmOT-App system, a web-based 

appointment platform integrating smart 

optical tokens (SOT) and single sign-on 

functionality for Camarines Sur Polytechnic 

Colleges. The system was designed to 

enhance appointment management across 

multiple offices, incorporating features such 

as appointment scheduling, real-time slot 

availability, secure check-ins via QR code 

scanning, automated notifications, and role-

based user access. The development followed 

the Agile methodology, progressing through 

planning, requirements gathering, user 

design, development, testing, and 

deployment phases. The system’s quality and 

performance were evaluated by 12 office 

personnel and 10 IT experts, using ISO/IEC 

25010 standards as a benchmark.

 

The study found that the system 

successfully implemented a database through 

the Entity Framework, efficiently managing 

applicant accounts and submitted documents 

while ensuring security and accuracy. Role-

based access and automated dashboards 

allowed users, including applicants, school 

heads, and committee members, to perform 

tasks securely and efficiently, supporting 

standardized and transparent assessments. 

The Administrative Dashboard provided 

centralized monitoring of appointments and 

token usage, improving oversight, 

operational control, and scalability for 

multiple departments. Scenario-based 

functional testing confirmed that core 

features - including token verification, real-

time scheduling, and automated notifications 

- performed reliably and securely. Overall, 

the SmOT-App system met ISO/IEC 25010 

standards, achieving an overall weighted 

mean rating of 4.87, demonstrating high 

functionality, usability, reliability, security, 

maintainability, and portability suitable for 

practical deployment.

 

In conclusion, the system 

successfully streamlined applicant 

registration, document handling, 

appointment scheduling, and administrative 

oversight. Recommendations include 

regularly backing up the database, enhancing 

security measures, updating user roles with 

corresponding training, expanding dashboard 

capabilities for multiple departments, and 

continuously evaluating and refining the 

system against ISO standards to maintain 

high-quality performance, usability, and 

reliability. These measures ensure the SmOT-
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App remains a secure, efficient, and scalable 

solution for the institution.

 

Based on these conclusions, the study 

recommended regular database backups, 

continuous monitoring and updating of user 

roles, periodic evaluation of system 

performance against ISO standards, and 

expansion of dashboard capabilities to 

support multiple departments. These 

measures ensure the SmOT-App remains 

secure, efficient, and scalable while 

maintaining high-quality service for both 

users and administrators

.
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Access Management, Digital Tokenization, 
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Introduction 

 

Technology-driven, educational 

institutions are now adapting the technology 

that can be offered to improve and modernize 

the process (Enrollify, 2025). With the 

increasing student enrollees in educational 

institutions, new technology must be adopted 

to cater and address the challenges such as 

delays, wasted time and long queues for the 

students to request a document and transact at 

the offices.

 

In traditional and very generic 

appointment systems, students need to 

physically at the service office, line up to 

secure a queue number, and wait - without 

any guarantee that they will be served on the 

same day. This contributed to the wastes 

time, creates stress, and adds to the workload 

of staff who struggle to manage walk-in 

traffic. This stress that leads to frustration and 

becomes dissatisfaction for the service being 

availed.

 

To address these challenges, many 

institutions not only education have started 

adopting digital appointment systems. These 

platforms allow students to schedule services 

online, check availability, and manage 

queues more efficiently. However, most 

existing are generic one, they just appoint or 

select date and time which still has a loophole 

in their booked schedule, at the service office 

the guard or personnel in-charge need to 

make a queue line to be organized. Also still 

lack security in terms of real-time 

verification, which is important to ensure that 

only authorized users can access services and 

that appointment flows remain organized

. 

This study introduces a web-based 

appointment system that uses Smart Optical 

Tokens (SOTs), a more advance QR code 

system compares to traditional or plain QR 

code. Students can book appointments 

remotely, view available slots, and receive a 

unique token for entry at the school premise 

for their verification of their appearance. The 

SOT ensures security and reliability, helping 

student’s access services without long lines 

while reducing the workload of staff

. 
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The main objective of this research is 

to replace the outdated queuing practices at 

Camarines Sur Polytechnic Colleges with a 

digital, student-centered solution. The system 

saves students time, lightens the 

responsibilities of administrators, and 

promotes a more organized, data-informed 

approach to service delivery.

 

 

Specific Objectives  

 

Specifically, the study aimed to:  

1. Develop the main features of 

the SmOT-App system, 

focusing on: 

1.1 Appointment Scheduling 

1.2 Real-Time Slot Availability 

1.3 Smart Optical Token (SOT) 

Generation 

1.4 One-Time Token Use and 

Expiration Control 

1.5 Paperless and Contactless 

Transactions 

 

2. Create system modules that 

will: 

2.1 Provide Secure Check-In via 

Code Scanning 

2.2 Enable Automated 

Notifications and Reminders 

2.3 Support Role-Based User 

Access 

2.4 Generate Reports for 

administrative use 

 

3. Design and implement an 

Administrative Dashboard that 

will: 

3.1 Allow monitoring of 

appointments and token usage 

3.2 Provide management tools 

for staff and administrators 

3.3 Support scalability for 

multiple departments 

 

4. Validate the system’s core 

features, particularly token 

verification, real-time 

scheduling, and automated 

notifications, through scenario-

based functional testing. 

 

5. Evaluate the system using 

ISO/IEC 25010 standards in 

terms of: 

5.1 Functional Suitability 

5.2 Performance Efficiency 

5.3 Compatibility 

5.4 Usability 

5.5 Reliability 

5.6 Security 

5.7 Maintainability 

5.8 Portability

 

Scope and Delimitations 

 

The study focused on the 

development, implementation, and 

evaluation of the SmOT-App: Smart Optical 

Token Integration for Camarines Sur 

Polytechnic Colleges. Specifically, it aimed 

to design and build the system’s core 

features, which included appointment 

scheduling, real-time slot availability, Smart 

Optical Token (SOT) generation, one-time 

token use with expiration control, and fully 

paperless and contactless transactions. 

System modules were developed to support 

secure check-in through code scanning, 

automated notifications and reminders, role-

based user access, and report generation for 

administrative use. Furthermore, an 
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administrative dashboard was designed and 

implemented to monitor appointments and 

token utilization, provide management tools 

for staff and administrators, and ensure 

scalability across multiple departments. The 

system’s primary functionalities - including 

token verification, real-time scheduling, and 

automated notifications - were validated 

through scenario-based functional testing. 

Finally, the system was evaluated using 

ISO/IEC 25010 standards in terms of 

functional suitability, performance 

efficiency, compatibility, usability, reliability, 

security, maintainability, and portability, with 

assessments conducted by ten IT experts and 

ten clients as recommended by the adviser 

and panel members.

 

The study was delimited to the 

development and assessment of the SmOT-

App within the context of Camarines Sur 

Polytechnic Colleges. It covered only the 

core features and modules identified in the 

project scope and did not extend to the 

integration of external systems, third-party 

platforms, or institution-wide digital 

transformation initiatives beyond 

appointment and token management. User 

participation was limited to the selected ten 

IT experts and ten clients endorsed by the 

adviser and panel, and the evaluation focused 

solely on the ISO/IEC 25010 quality 

characteristics included in the study. The 

system was tested using controlled scenarios, 

which meant that unpredictable real-world 

factors - such as fluctuating network 

conditions or large-scale institutional 

deployment - were not part of the 

investigation. Additionally, the study did not 

include mobile hardware performance 

comparisons, long-term analytics usage, or 

cross-campus expansion, as these were 

considered outside the project’s defined 

scope and resources.

 

Gap Bridged by the Study 

 

The reviewed systems primarily 

focused on using QR codes, digital tokens, 

and automated notifications to streamline 

access, attendance, and service management. 

They shared similarities in implementing 

contactless validation, real-time updates, and 

improved operational efficiency. Most 

systems reduced manual processing, 

enhanced security, and allowed 

administrators to monitor usage or attendance 

digitally. These features demonstrated the 

benefits of integrating QR-based solutions in 

educational, municipal, healthcare, and event 

environments.

 

The present study was unique in 

combining smart optical token generation, 

one-time token use with expiration control, 

and a fully integrated appointment 

scheduling platform tailored for a university 

setting. It bridged gaps by linking token 

verification, real-time slot availability, and 

automated notifications into a single system. 

Unlike prior studies, it included an 

administrative dashboard with analytics for 

monitoring appointments and token usage. 

The system also emphasized scalability, 

paperless transactions, and secure role-based 

access, providing a comprehensive solution 

not addressed in the reviewed systems.

 

Conceptual Framework 
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The conceptual framework of the 

present study focused on the development of 

the SmOT-App system, which integrated 

Smart Optical Token (SOT) technology 

within a web-based appointment platform for 

Camarines Sur Polytechnic Colleges. The 

input phase involved several critical activities 

that guided the system’s design and 

functionality. First, the main features of the 

SmOT-App were developed to ensure 

seamless appointment scheduling, real-time 

slot availability, generation of smart optical 

tokens, one-time token use with expiration 

control, and paperless, contactless 

transactions. These features aimed to 

streamline the appointment process while 

enhancing security and efficiency for both 

users and administrators. Additionally, 

system modules were created to provide 

secure check-in through code scanning, 

automated notifications and reminders, role-

based user access, and comprehensive 

reporting for administrative use. An 

administrative dashboard was also designed 

to monitor appointments, track token usage, 

provide management tools for staff and 

administrators, and support scalable 

deployment across multiple departments. To 

ensure the system’s robustness, core features 

such as token verification, real-time 

scheduling, and automated notifications were 

validated through scenario-based functional 

testing, while the overall system was 

evaluated according to ISO/IEC 25010 

standards, covering functional suitability, 

performance efficiency, compatibility, 

usability, reliability, security, maintainability, 

and portability.

 

The development process followed 

the Agile Development Methodology, which 

structured the project into iterative and 

incremental phases. During the planning 

phase, project objectives, scope, and 

resources were defined, setting the 

foundation for subsequent stages. The 

requirements phase involved gathering 

detailed specifications from stakeholders, 

including the target users and administrators, 

to ensure the system addressed institutional 

needs. The user design phase focused on 

creating intuitive interfaces and workflows 

that facilitated efficient interaction with the 

SmOT-App. In the development phase, the 

system was built using modular coding 

practices and integrated features according to 

the identified requirements. Functional and 

usability testing were performed in the 

testing phase to identify and resolve errors, 

validate features, and ensure compliance with 

ISO standards. Finally, the deployment phase 

involved implementing the system within the 

institutional environment, making it 

accessible to users while allowing 

administrators to manage and monitor 

operations effectively.

 

The output of these inputs and 

processes was the SmOT-App: Smart Optical 

Token Integration in a Web-Based 

Appointment System with Single Sign-On 

for Camarines Sur Polytechnic Colleges. The 

system successfully delivered a secure, 

efficient, and user-friendly platform for 

appointment management, integrating smart 

token technology with real-time scheduling 

and automated notifications. Feedback 

collected from stakeholders and users 

highlighted the system’s effectiveness in 

streamlining appointment handling, 

improving security through token-based 

authentication, and enhancing administrative 

efficiency. This iterative feedback loop 

informed refinements and ensured that the 

final system aligned with the institution’s 

operational requirements, demonstrating 

both practical utility and technological 

innovation in managing appointments and 

access control. 
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Findings 

 

The following presents the key 

findings derived from the study. 

 

1. The study found that the system 

successfully implemented a database 

designed through the Entity 

Framework, which efficiently 

managed applicant accounts and their 

submitted documents. The database 

structure allowed for secure storage, 

easy retrieval, and organized 

management of all applicant records, 

minimizing data redundancy and 

enhancing operational efficiency. The 

system incorporated secured 

applicant and user registration and 

login functionalities, ensuring that 

only authorized individuals could 

access sensitive information. Input 

validation mechanisms were 

effectively integrated to prevent 

errors during data entry, while file 

upload functions allowed applicants 

to safely submit required documents. 

These combined features ensured 

data accuracy, enhanced the 

reliability of the registration process, 

and streamlined document handling 

for both applicants and administrative 

staff.

 

2. The study revealed that the system 

effectively implemented role-based 

access, allowing intended users to 

perform their respective tasks 

securely and efficiently. Role-based 

authorization was configured using 

ASP.NET Core, providing 

differentiated access levels for 

applicants, school heads, and other 

committee members. Automated 

dashboards were developed for each 

role, enabling users to manage 

applications and review submitted 

assessment evaluation results with 

ease. Furthermore, the system 

incorporated an automated and secure 

evaluation and scoring interface that 

adhered to the prescribed guidelines 

of DepEd Order No. 7 s. 2023, 

ensuring standardized, accurate, and 

transparent assessment processes 

across all user roles.

 

3. The study found that the 

Administrative Dashboard was 

successfully designed and 

implemented to provide a centralized 

interface for managing and 

monitoring the SmOT-App system. 

The dashboard allowed 

administrators to track appointments 

in real-time, view token usage, and 

access detailed reports on user 

activity, which improved oversight 

and operational control. Management 

tools integrated within the dashboard 

enabled staff to efficiently handle 

scheduling conflicts, approve or 

modify appointments, and manage 

user roles. Additionally, the 

dashboard was built with scalability 

in mind, allowing seamless expansion 

to accommodate multiple 

departments and increased user load 

without compromising system 

performance. Overall, the dashboard 

enhanced administrative efficiency, 

improved data visibility, and ensured 

effective coordination across the 

institution.
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4. The study found that the system’s 

core features were effectively 

validated through scenario-based 

functional testing. Token verification 

was tested to ensure that only 

authorized users could access 

services, and one-time token use with 

expiration control functioned 

accurately to prevent unauthorized 

entry. Real-time scheduling was 

confirmed to update instantly with 

user bookings, cancellations, or 

modifications, minimizing conflicts 

and ensuring smooth appointment 

management. Automated 

notifications were also tested and 

successfully delivered timely 

reminders, confirmations, and 

updates to users, enhancing 

engagement and reducing missed 

appointments. Overall, the testing 

demonstrated that the system 

performed reliably, securely, and in 

accordance with its intended 

functionality.

 

5. The study found that the SmOT-App 

system met the evaluation criteria set 

by ISO/IEC 25010 standards across 

all assessed attributes, achieving an 

overall weighted mean rating of 4.87, 

which is interpreted as Acceptable. 

Functional suitability was confirmed 

as the system correctly executed 

appointment scheduling, token 

generation, and secure check-in 

processes according to user 

requirements. Performance efficiency 

was validated through its ability to 

handle multiple concurrent users and 

real-time updates without significant 

delays. Compatibility was established 

with different browsers and devices, 

ensuring seamless access for clients 

and administrators. Usability 

assessments indicated that the 

interface was intuitive, easy to 

navigate, and accessible for all user 

roles. Reliability was demonstrated 

through consistent operation, fault 

tolerance, and recoverability during 

testing scenarios. Security 

evaluations confirmed the protection 

of user data, authentication integrity, 

and secure token management. 

Maintainability was observed 

through modular code design and 

ease of updates, while portability was 

validated by successful deployment 

across different hardware and 

operating systems. Collectively, these 

results indicated that the system 

adhered to high-quality software 

standards and was fit for practical 

implementation.

 

Conclusions 

 

Based on the findings of the study, 

the following conclusions are drawn: 

 

1. The system successfully managed 

applicant accounts and documents, 

ensuring data accuracy, security, and 

efficient registration processes. 

 

2. The role-based access and automated 

dashboards allowed users to perform 

tasks securely and efficiently while 

maintaining standardized and 

transparent assessments. 

 

3. The Administrative Dashboard 

improved oversight, operational 

control, and administrative efficiency 
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while supporting scalability for 

multiple departments. 

 

4. The scenario-based functional testing 

confirmed the system’s core features 

operated reliably, securely, and as 

intended, including token 

verification, real-time scheduling, 

and automated notifications. 

 

5. The SmOT-App system met ISO/IEC 

25010 standards with an overall 

rating of 4.87, demonstrating high 

quality, reliability, security, and 

usability suitable for practical 

deployment.

 

Recommendations 

 

In consideration of the findings and 

conclusions, the researcher proposes the 

following recommendations: 

 

1. Regularly back up the database and 

enhance security measures to ensure 

safe and efficient management of 

applicant records. 

 

2. Periodically update user roles and 

provide training to ensure secure, 

standardized, and efficient task 

execution. 

 

3. Continuously monitor and expand the 

dashboard’s features to support 

multiple departments and improve 

administrative oversight. 

 

4. Conduct ongoing testing and 

monitoring to maintain reliable, 

secure, and timely system operations. 

 

5. Regularly evaluate the system against 

ISO standards and incorporate 

improvements to maintain high-

quality performance and usability. 

 

6.   Regularly back up the database and 

enhance security measures to ensure 

safe and efficient management of 

applicant records, while considering 

future scalability for increased users. 

 

7.    Periodically update user roles, provide 

training, and review access privileges 

to maintain secure, standardized, and 

efficient evaluation processes. 

 

8.   Continuously monitor and expand the 

dashboard’s features, integrate 

advanced analytics, and optimize for 

multi-department usage to improve 

administrative decision-making. 

 

9.   Conduct ongoing testing, implement 

monitoring tools, and refine real-time 

functionalities to sustain reliable, 

secure, and efficient system 

operations. 

 

10.  Regularly reassess system 

performance, usability, and security 

against ISO standards, and 

incorporate technological updates to 

maintain high-quality standards and 

user satisfaction.
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