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Abstract
This study developed and evaluated a Smart Enrollment Queuing System for St. Clare College of Caloocan as a staff-operated assistive tool for improving student service efficiency during enrollment. The problem addressed in the study is the continued reliance on manual enrollment procedures, which causes long queues, overcrowding, overlapping steps, limited real-time updates, and unnecessary stress among students. The system was designed to support staff in organizing student flow through virtual queue numbers, real-time queue tracking, screen-based displays, staff-side queue management, and administrative controls. A descriptive-quantitative research design was used. Data were gathered from 100 Computer Science students through a structured survey after a mock test demonstration, while staff operation was simulated by the researchers. The system was developed using the Agile Software Development Life Cycle, allowing iterative requirement gathering, planning, prototyping, development, testing, deployment, and evaluation. Results showed high levels of student agreement across all objectives. The system obtained weighted means of 4.56 for minimizing queues and overcrowding, 4.51 for real-time tracking, 4.51 for workflow organization, and 4.54 for digital queue management readiness. These findings indicate that the system improved clarity, reduced stress, supported fair queue flow, and strengthened readiness for institutional digitalization. The study concludes that the Smart Enrollment Queuing System achieved its objectives as a supplementary mechanism that enhances enrollment service efficiency without replacing the institution's existing enrollment procedures.
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Introduction & Literature Review
Enrollment is one of the most important service processes in an academic institution because it formally allows students to register, submit requirements, verify records, and complete the steps needed for academic participation. At St. Clare College of Caloocan, the existing enrollment process is still affected by long queues, overlapping steps, unclear student progress, and the continued use of traditional manual procedures. The original study states that students often need to complete multiple transactions such as requirement submission, payment-related steps, and record verification, and these steps may cause delays when student arrivals are high and service windows are limited. These conditions make enrollment stressful and time-consuming for both students and staff. The problem is not only the presence of a line, but also the lack of structured queue control, visible progress updates, and organized flow across enrollment stations.
The Smart Enrollment Queuing System was proposed as a response to these challenges. The study did not intend to replace the institution's existing enrollment system or redesign the entire institutional workflow. Instead, it focused on creating a supplementary system that assists enrollment staff in managing student queues more effectively. Through staff-side queue management, virtual ticketing, real-time status display, and screen-based queue monitoring, the system was intended to create a smoother enrollment experience. The direct users of the system are enrollment staff and administrators, while students benefit indirectly through reduced waiting time, clearer instructions, and better queue organization. This distinction is important because the system supports the existing enrollment process rather than changing the official enrollment procedure.
The need for a smart queuing tool is supported by the literature on service systems and queue management. Sharma and Sharma [1] explained that service quality can be examined through queuing theory because heavy service loads may reduce satisfaction and create inefficient operations. Their discussion of service quality control through queuing theory supports the use of queue structures to improve waiting conditions. In the context of school enrollment, queuing theory helps explain why long waiting lines occur when student arrival rates exceed the service capacity of staff or stations. This supports the study's focus on organizing student flow and helping staff manage service demand.
Digital queue systems have also been discussed as practical tools for educational institutions. Saini [2] described queue management systems for schools and universities as tools that can reduce physical lines through virtual ticketing, organized service flow, and real-time updates. Farrukh [3] similarly emphasized that queueing systems in educational institutions can regulate student movement, reduce crowding, and improve administrative service delivery. These works support the idea that academic institutions can benefit from structured queue systems, especially during periods when many students need service at the same time.
Local literature also shows that long queues are a common service problem in the Philippines. The Manila Times [5] described long waiting lines as a symptom of poor system management and weak service delivery in public and private transactions. Although the article discussed queues in a broader service context, the situation is similar to school enrollment because students may spend long periods waiting for simple transactions. Veluya [6] also discussed the application of queuing theory to enrollment in a Philippine higher education institution. The study explained that congestion may result from simultaneous student arrivals, limited service counters, and manual verification steps. These factors are directly related to the enrollment challenges identified at St. Clare College of Caloocan.
Related studies further support the use of digital registration and queue management systems. Aribisala et al. [7] implemented an automatic registration and queueing management system to address manual registration problems such as long queues, clerical errors, and delays. Their findings showed that a digital system could improve registration efficiency and reduce waiting time. Deoraj, Essop, and Aroba [8] investigated a virtual queueing system for Durban University of Technology and emphasized the role of virtual queues, real-time analytics, dynamic scalability, and secure information handling in improving university service efficiency. Schmitz et al. [9] also presented a case study on an online queue application in higher education, where students could register questions online, track their queue position, and receive notifications. The system improved access, saved time, and provided analytics for institutional use.
Philippine studies show similar conditions and opportunities for improvement. David et al. [10] analyzed enrollment queues at City College of Angeles and recorded high student arrivals, long waiting times, and service delays during a sixteen-day enrollment period. They recommended a computerized queue management system to improve productivity and reduce waiting time. Lagman, Grefaldo, and Sarmiento [11] developed an online student registration system and evaluated it using the ISO 25010 software quality model. Their study showed that online systems can reduce delays, improve access to information, and centralize registration data. Mallari et al. [12] developed CLIQUE, a web-based queue management system with real-time tracking and notifications for a Philippine university registrar's office. Their system addressed long waiting times, poor service flow, and the lack of real-time queue visibility.
The present study builds from these related works but remains focused on the specific context of St. Clare College of Caloocan. Unlike systems that allow students to directly control the digital queue, this proposed system is operated by staff during the enrollment process. This approach matches the scope and delimitation of the study, which focuses on staff-side queue management, real-time tracking, digital ticketing, queue display, student masterlist support, and administrative controls. The study is limited to tertiary student enrollment and excludes cashiering, registrar services outside enrollment, library, guidance office processes, and other institutional workflows. Although the system is intended to benefit all tertiary students, the evaluation was limited to 100 Computer Science students to ensure manageable data collection and focused assessment. The general objective is to develop a Smart Enrollment Queuing System that enhances student service efficiency and improves the enrollment experience by assisting staff in queue organization, real-time tracking, workflow management, and preparation for future digitalization.
Methodology
The study used a descriptive-quantitative research design to evaluate the Smart Enrollment Queuing System for St. Clare College of Caloocan. This design was appropriate because the researchers gathered measurable student responses through a structured survey after a mock test demonstration of the system. The survey served as the primary descriptive research tool and focused on student perceptions of enrollment efficiency, queue tracking, workflow organization, and proposed smart queuing features. Enrollment staff were not included as survey respondents. Instead, the role of enrollment staff was simulated by the researchers during the mock test demonstration to show how the system would operate in an actual enrollment setting.
The population of the study consisted of tertiary students of St. Clare College of Caloocan who directly experience enrollment procedures. For manageability, the sample was limited to 100 Computer Science students. The researchers used purposive sampling because the selected respondents had direct experience with the enrollment process, including long queues, unclear steps, overlapping transactions, and delays. This sampling method ensured that the data collected were relevant to the purpose of the study and aligned with the system's intended benefit to students.
The research locale was St. Clare College of Caloocan, particularly the areas where traditional enrollment procedures are used. Permission was secured from the school administration before the study was conducted. The researchers coordinated with the Institute of Computer Studies, prepared the research instruments, and distributed questionnaires physically and virtually. Informed consent was obtained from the respondents before data collection. The researchers maintained confidentiality, and the collected data were used only for academic purposes.
The research instrument was a structured survey questionnaire divided into four sections. The first section gathered respondent information such as gender and year level. The second section measured student views on enrollment efficiency, including delays, waiting time, and possible benefits of a smart queuing system. The third section assessed enrollment system performance in terms of speed, fairness, clarity of instructions, and comfort of facilities. The fourth section gathered responses about proposed features of the smart queuing system.
The system development process followed the Agile Software Development Life Cycle. This model was selected because it supports iterative development, continuous feedback, rapid prototyping, and flexible improvement. The phases included requirement gathering, planning, prototyping, development, testing, deployment, and evaluation. Requirements were based on observed enrollment problems such as long queues, real-time update needs, scheduling requirements, digital familiarity, and staff workflow challenges. Development focused on virtual queue number generation, real-time queue tracking, staff dashboard functions, user and admin panels, queue records, logs, and configuration. Testing included unit testing, integration testing, usability testing, and functionality testing. The survey data were analyzed using frequency, percentage, and weighted mean to interpret the level of student agreement with each objective.
Results and Discussion
This section presents the results of the post-survey conducted among 100 Computer Science students after the mock test demonstration of the Smart Enrollment Queuing System. The results are organized according to the objectives of the study. The weighted means show how students evaluated the system in relation to queue reduction, real-time tracking, workflow organization, and readiness for digital queue management.
For the first objective, which focused on assisting enrollment staff in minimizing long queues and overcrowding, the system obtained a total weighted mean of 4.56. This result indicates that students strongly agreed that the system was highly effective in improving the enrollment experience. The highest item was the overall improvement of the enrollment experience, with a weighted mean of 4.7. Students also gave high ratings to shorter waiting times, easier step-by-step queuing, and faster enrollment, each with a weighted mean of 4.6. The findings show that the system helped reduce waiting-related stress and improved the way students followed enrollment steps. The results are consistent with the problem statement, which identified long queues, overcrowding, and disorganized workflows as major causes of wasted time and stress.

Table 1. Weighted Mean of Responses on the Effectiveness of the Smart Enrollment Queuing System in Minimizing Long Queues and Overcrowding
	Statement
	Weighted Mean

	I experienced shorter waiting times compared to the manual process.
	4.6

	The smart queuing system reduced confusion and made the process clearer.
	4.5

	I found the enrollment process less stressful when using the system.
	4.5

	The system helped me manage my time better during enrollment.
	4.4

	The system minimized overcrowding in enrollment areas.
	4.4

	I felt more confident completing enrollment with the system's guidance.
	4.5

	The step-by-step queuing process was easier to follow than the manual method.
	4.6

	Overall, the smart queuing system improved my enrollment experience.
	4.7

	The smart queuing system made the enrollment process faster.
	4.6

	Total
	4.56


The first result also reflects the value of structured queue management in an enrollment setting. When staff are given a system that helps them call, move, and monitor students, the enrollment process becomes easier to follow. The system does not remove the need for enrollment staff or official procedures. Instead, it supports staff by organizing student movement and reducing confusion. This finding aligns with David et al. [10], who recommended computerized queue management in response to long student waiting times during enrollment. It also supports Veluya's [6] discussion that queue structures and service allocation can improve enrollment flow in higher education.
For the second objective, which focused on real-time queue tracking, the system obtained a total weighted mean of 4.51. Students strongly agreed that the real-time tracking functions were very effective. The virtual ticket feature and visual representation of queues received weighted means of 4.6, while the screen-based display, status accuracy, real-time monitoring, and digital queue organization each received 4.5. The item about seeing the total number of students in the queue received 4.4. These results show that students valued the ability to monitor queue progress and understand their current status during enrollment.

Table 2. Weighted Mean of Responses on the Effectiveness of the Smart Enrollment Queuing System in Providing Real-Time Queue Tracking
	Statement
	Weighted Mean

	The virtual ticket feature made tracking my progress easier.
	4.6

	The screen-based number display was effective in guiding me through the process.
	4.5

	The system provided accurate updates about my enrollment status.
	4.5

	I was able to monitor my queue status in real time.
	4.5

	The system's visual representation of queues was helpful.
	4.6

	The digital organization of queues made tracking easier.
	4.5

	I could see the total number of students in the queue, which helped me plan.
	4.4

	Total
	4.51


The real-time tracking result directly addresses the problem of uncertainty in manual enrollment processes. Without visible updates, students may not know their position, expected progress, or next step. The system's virtual ticket and screen-based display reduce this uncertainty by giving visible queue information. This supports the literature on digital queue systems, where real-time notifications and virtual ticketing are commonly identified as useful features [2], [3]. The findings also align with Mallari et al. [12], whose web-based queuing system used real-time queue tracking and notifications to improve service visibility at a Philippine university registrar's office.
For the third objective, which focused on improving workflow organization, the system also obtained a total weighted mean of 4.51. Students strongly agreed that the system improved the organization of the enrollment flow. The highest ratings were given to smoother flow of students, meeting expectations for efficiency, and consistent first-come-first-serve implementation, each with a weighted mean of 4.6. Other items, including fairness, clear instructions, organized environment, and improved clarity, received weighted means of 4.5. The item on reducing overlapping procedures and delays, as well as limiting students per station to reduce congestion, received 4.4. These results show that the system was perceived as fair, organized, and helpful in reducing confusion.

Table 3. Weighted Mean of Responses on the Effectiveness of the Smart Enrollment Queuing System in Improving Workflow Organization
	Statement
	Weighted Mean

	The system ensured fairness in queue management.
	4.5

	The system helped organize the flow of students more smoothly.
	4.6

	Instructions provided through the system were clear and easy to understand.
	4.5

	The system reduced overlapping procedures and delays.
	4.4

	The enrollment environment felt more organized with the system.
	4.5

	The system improved clarity in the enrollment process.
	4.5

	Overall, the smart queuing system met my expectations for efficiency.
	4.6

	Limiting the number of students per station reduced congestion.
	4.4

	The system followed the first-come-first-serve rule consistently.
	4.6

	Total
	4.51


Workflow organization is central to the study because enrollment involves several steps that may overlap when managed manually. The system provides a staff dashboard, station panels, queue display, student masterlist, and administrative controls. These modules help staff determine the current queue, move students to another station, update enrollment status, and monitor student flow. The results show that students noticed these improvements during the mock test demonstration. This supports the study's objective of creating a staff-operated tool that improves service delivery without replacing the official enrollment system.
For the fourth objective, which focused on familiarizing staff and students with digital queue management systems, the system obtained a total weighted mean of 4.54. Students strongly agreed that the system supported enrollment and prepared the institution for future digitalization. The highest item was the recommendation to continue using the system in future enrollment periods, with a weighted mean of 4.8. Students also rated the system as supportive of enrollment at 4.7. Useful feedback after each step received 4.5, queue position adjustment received 4.4, and accessible options for persons with disabilities received 4.3. These results indicate positive student acceptance of the system and its digital features.

Table 4. Weighted Mean of Responses on the Effectiveness of the Smart Enrollment Queuing System in Familiarizing Staff and Students with Digital Queue Management Systems
	Statement
	Weighted Mean

	Students perceived the demonstrated system as supportive of enrollment.
	4.7

	The system allowed me to adjust my queue position when necessary.
	4.4

	The system provided accessible and convenient options for Persons with Disabilities without disrupting the queue order.
	4.3

	The system provided useful feedback after each step.
	4.5

	I would recommend continuing the use of the smart queuing system in future enrollment periods.
	4.8

	Total
	4.54


The fourth result is important because the study includes digital familiarity as one of its objectives. The system introduces students and staff to a more organized digital service environment. Although the students do not directly operate all staff-side functions, they experience the benefits of virtual queue numbers, guided displays, clearer movement, and a fairer queue process. This aligns with Espinosa-Dublar's [4] discussion that technology integration in the Philippine education context can support engagement and skill development when applied with appropriate infrastructure and policies. It also reflects the value of digital systems in improving school services as shown by Lagman et al. [11].
Overall, the findings show that the Smart Enrollment Queuing System achieved its intended objectives. The summary of findings from the original study states that the system reduced waiting times, minimized overcrowding, improved clarity through real-time tracking, enhanced workflow organization, and was perceived as supportive, fair, and inclusive. The weighted mean scores for all objectives were above 4.5, indicating strong agreement among respondents. These results validate the role of the system as a supplementary mechanism for enrollment service efficiency at St. Clare College of Caloocan.
Conclusion
The study concludes that the Smart Enrollment Queuing System successfully achieved its purpose as a staff-operated assistive tool for improving enrollment service efficiency at St. Clare College of Caloocan. The system addressed the main problems identified in the study, including long waiting lines, overcrowding, unclear student progress, overlapping procedures, and difficulty in manual queue management. Based on the post-survey responses of 100 Computer Science students, the system was evaluated positively across all objectives, with weighted means ranging from 4.51 to 4.56. These results show that students strongly agreed that the system improved the enrollment experience, made the process clearer, reduced stress, supported fairness, and helped organize the flow of students.
The system was effective in assisting staff in minimizing queues and overcrowding. Through virtual queue numbers, queue displays, and staff-side management functions, the enrollment process became easier to follow and less stressful for students. The system also provided real-time tracking features that reduced uncertainty during enrollment. Students were able to understand their queue status through virtual tickets, screen-based displays, and visual queue information. This improved clarity and helped students manage their time better during the process.
The study also concludes that workflow organization improved because the system provided clearer instructions, supported first-come-first-serve queue discipline, reduced overlapping procedures, and created a more organized enrollment environment. The staff dashboard and station-based queue functions helped simulate how enrollment personnel could manage student flow in an actual deployment. Although staff were not survey respondents, their operational role was represented in the mock test demonstration, allowing students to evaluate the system from the service-receiver perspective.
The system further supported digital readiness by exposing students and staff to a modern queue management approach. Respondents strongly recommended the continued use of the system in future enrollment periods. This suggests that the proposed tool can serve as a practical step toward future institutional digitalization while still respecting the existing enrollment process.
In light of the findings, the study recommends that students use the system properly and provide feedback for continuous improvement. Enrollment staff should adopt and maximize the system to improve queue management and reduce delays. The school should support deployment, maintenance, and possible integration with existing enrollment procedures. Future researchers may expand the study by testing the system with a larger population, involving other courses, including staff feedback, exploring additional features, and evaluating the system in other institutional settings. These recommendations remain consistent with the study's delimitation because the system is intended as a supportive mechanism for enrollment queue management, not as a replacement for EduSuite or other official institutional processes.
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