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Abstract: This study developed a Data-Driven Recommendation System for Improving Resource Allocation for Hospitals, 

specifically designed for San Antonio District Hospital in San Antonio, Nueva Ecija. It employed a developmental research 

design using the Agile Development Model to design and implement a secure, web-based system that provides real-time 

monitoring of hospital equipment, supplies, room and bed availability, and maintenance schedules. The system also 

generates automated alerts and structured, data-driven recommendations to support administrative and operational 

decision-making without disrupting existing hospital workflows. 

 

System evaluation was conducted using the ISO/IEC 25010 Software Quality Model. Ten (10) IT experts assessed the 

system across nine quality characteristics, yielding an overall mean rating within the Highly Acceptable range (overall means 

ranging from 3.70 to 3.80). Thirty (30) hospital staff evaluated the system in terms of functional suitability, performance 

efficiency, and interaction capability, with results likewise interpreted as Highly Acceptable (overall means ranging from 

3.20 to 3.30). These findings indicate that the system meets both technical quality standards and practical operational 

requirements in a district hospital setting. 

 

Overall, the results demonstrate that the developed system effectively addresses limitations associated with manual 

resource tracking by providing centralized visibility, timely notifications, and data-supported recommendations. The study 

concludes that the system is suitable for deployment in district hospitals and contributes a practical, scalable approach to 

data-driven decision support for hospital resource allocation in low-resource healthcare environments. 
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I. INTRODUCTION 

 

Hospitals are required to provide timely and quality 

healthcare services while operating under limited resources. 

Effective management of critical assets such as medical 

equipment, hospital rooms, and bed capacity plays a vital role 
in sustaining daily hospital operations and ensuring 

uninterrupted patient care. However, in many district-level 

hospitals, resource management activities continue to rely on 

manual monitoring and fragmented record-keeping, which 

often results in delayed decision-making and operational 

inefficiencies (Bautista et al., 2022; De Guzman et al., 2022). 

 

Previous studies have emphasized that the absence of 

integrated information systems limits the ability of healthcare 

institutions to accurately monitor resource availability and 

respond promptly to operational demands. Laudon and 

Laudon (2020) noted that fragmented and decentralized 

information processes reduce accountability and increase the 

likelihood of data inconsistency. Similarly, Buntin et al. 

(2011) highlighted that decision-support and hospital 
information systems improve managerial effectiveness by 

transforming operational data into actionable information, 

particularly in resource-constrained healthcare environments. 

 

Despite these documented benefits, the adoption of data-

driven and decision-support systems remains limited in 

district hospitals. Mohan et al. (2020) emphasized that many 

existing hospital information systems are designed for large 

healthcare institutions and are often unsuitable for smaller 
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hospitals due to cost, system complexity, and misalignment 

with actual workflows. Gonzales et al. (2021) further observed 
that system effectiveness depends not only on technical 

capability but also on usability and alignment with operational 

practices. As a result, district hospitals continue to face 

challenges in monitoring equipment availability, managing 

room and bed occupancy, and ensuring timely maintenance 

and calibration of medical devices. 

 

In the case of district hospitals, these limitations directly 

affect operational efficiency. Delays in equipment 

maintenance, inefficient room assignments, and the lack of 

real-time visibility over hospital resources may hinder the 
ability of hospital personnel to respond effectively to patient 

needs, particularly during periods of increased patient volume. 

 

This study addresses these challenges through the 

development of a Data-Driven Recommendation System for 

Improving Resource Allocation for Hospitals, designed 

specifically for a district hospital setting. The system focuses 

on real-time monitoring of medical equipment, hospital 

supplies, and room and bed availability, as well as automated 

notifications for maintenance and calibration schedules. Using 

a developmental research approach guided by the Agile 

Development Model, the system was designed to align with 
existing hospital workflows while remaining simple, secure, 

and practical for daily use. 

 

The objective of this study is to design, develop, and 

evaluate the proposed system using the ISO/IEC 25010 

Software Quality Model, assessing its functional suitability, 

performance efficiency, interaction capability, reliability, 

security, and related quality characteristics. The originality of 

this work lies in its localized and context-aware design, which 

adapts data-driven decision-support concepts to the 

operational realities of a district hospital. By focusing on core 
resource management functions rather than complex clinical 

systems, the study contributes a practical and scalable solution 

that supports improved hospital resource utilization and 

operational decision-making. 

 

II. METHODOLOGY 

 
This study employed a developmental research design to 

design, develop, and evaluate a Data-Driven 
Recommendation System for Improving Resource Allocation 
for Hospitals. The developmental approach was used to 

systematically address identified operational issues related to 
hospital resource management through the creation of a 
functional and practical system. System development 
followed the Agile Development Model, which involved 
iterative phases of requirements analysis, system design, 
development, testing, and deployment. This approach allowed 
continuous refinement of system features based on feedback 
and ensured alignment with existing hospital workflows. 

 
The developed system was implemented as a web-based 

platform that supports real-time monitoring of medical 
equipment, room and bed availability, and maintenance and 
calibration schedules. To assess system quality and 
acceptability, evaluation was conducted using the ISO/IEC 
25010 Software Quality Model. IT experts evaluated the 
system across the full set of quality characteristics, while 
hospital staff assessed selected attributes relevant to actual 
system use. This evaluation approach ensured that both 
technical quality and operational usability were adequately 
examined within the context of the study. 

 
 Sampling Procedure 

The study employed purposive sampling in selecting 
respondents for the system evaluation. This sampling method 
was used to ensure that the participants possessed the 
appropriate background, experience, and involvement 
relevant to the objectives of the study and the evaluation of the 
developed system. 

 

Respondents were deliberately chosen based on their 

roles and direct participation in either system evaluation or 

hospital operations. Only individuals who could provide 

informed and meaningful feedback were included. Through 

this approach, the study ensured that both technical and 

operational perspectives were represented in assessing the 
system’s quality and level of acceptability. 

 

 Respondents 

The respondents of the study consisted of forty (40) 

individuals divided into two groups. Ten (10) IT experts were 

involved in the technical evaluation of the system using the 

complete set of ISO/IEC 25010 quality characteristics, while 

thirty (30) hospital staff members served as end users and 

assessed the system in terms of functional suitability, 

performance efficiency, and interaction capability. This 

number of respondents was considered sufficient to evaluate 

the system’s quality and level of acceptability while remaining 
appropriate to the scope and context of the study. 

 

Table 1 Distribution of Respondents 

Set of Respondents Sample Percentage (%) 

IT Experts 10 25% 

Hospital Staff 30 75% 

TOTAL 40 100% 

 

Table 1 shows the distribution of respondents involved 

in the system evaluation. Most respondents were hospital staff 

members, ensuring that the assessment reflected actual 
operational use of the system, while the inclusion of IT experts 

provided technical evaluation based on the ISO/IEC 25010 

quality characteristics. 

 

 Research Site 

The study was conducted at San Antonio District 

Hospital, located in Barangay San Mariano, San Antonio, 
Nueva Ecija. The hospital serves as a district-level healthcare 

facility providing essential medical services to the local 

community. It was selected as the research site due to its 

reliance on manual and fragmented processes for managing 
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medical equipment, room and bed allocation, and maintenance 

scheduling, making it suitable for the development and 

evaluation of the proposed data-driven recommendation 

system. 
 

 
Fig 1 Research Locale 

 

The hospital’s administrative structure and the active 

involvement of personnel responsible for equipment 

management, room and bed allocation, and maintenance 

activities provided a suitable environment for the development 

and evaluation of the proposed system. This setting allowed 
the system to be assessed under actual operational conditions, 

ensuring that its functionality and recommendations were 

aligned with real hospital workflows and decision-making 

processes. 

 

III. RESULTS AND DISCUSSION 

 

 System Performance Benchmark 

The evaluation of the Data-Driven Recommendation 

System for Improving Resource Allocation for Hospitals was 

conducted using the ISO/IEC 25010 Software Quality Model, 

yielding results that indicate a high level of system quality 
across all evaluated characteristics. The system achieved a 

Grand Mean of 3.73, interpreted as Highly Acceptable, 

demonstrating that it meets both technical and operational 

requirements in a district hospital setting. Among the assessed 

characteristics, Safety obtained the highest mean score (3.90), 

described as Very Safe, indicating minimal operational risk 

during use. Functional Suitability and Flexibility also received 
high ratings (3.80), showing that the system effectively 

supports its intended functions while remaining adaptable to 

operational needs. 

 

Other quality characteristics, including Performance 

Efficiency, Compatibility, Interaction Capability, Reliability, 

and Security, each obtained a mean score of 3.70 and were 

described as Highly Efficient, Highly Compatible, Highly 

Interactive, Highly Reliable, and Highly Secured, 

respectively. These results indicate consistent system 

performance, effective user interaction, and adequate data 

protection. Maintainability received a mean score of 3.60, 
interpreted as Highly Maintainable, suggesting that the system 

can be updated and managed with relative ease. 

 

Table 2 Evaluation Summary Results Based on ISO/IEC 25010 

Data-Driven Recommendation System for Improving Resource Allocation for 

Hospitals 
Overall Mean Verbal Description 

Functional Suitability 3.80 Highly Functional 

Performance Efficiency 3.70 Highly Efficient 

Compatibility 3.70 Highly Compatible 

Interaction Capability 3.70 Highly Interactive 
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Reliability 3.70 Highly Reliable 

Security 3.70 Highly Secured 

Maintainability 3.60 Highly Maintainable 

Flexibility 3.80 Highly Flexible 

Safety 3.90 Very Safe 

Grand Mean 3.73 Highly Acceptable 

 

The evaluation results show that the developed system 
performs well across key software quality characteristics, 

particularly in safety, functional suitability, and flexibility. 

These strengths indicate that the system can operate reliably, 

protect data integrity, and support consistent use within a 

hospital environment without adding operational risk or 

unnecessary complexity. 

 

The use of the ISO/IEC 25010 Software Quality Model 

provided a structured basis for assessing system quality and 

acceptability. The results confirm that the system meets 

established quality standards relevant to hospital operations 

and supports data-driven decision-making in resource 
allocation, while also identifying performance efficiency as an 

area to be maintained as system usage increases. 

 

IV. CONCLUSIONS 

 

This study focused on the design, development, and 

evaluation of a Data-Driven Recommendation System for 

Improving Resource Allocation for Hospitals to address 

challenges related to manual and fragmented resource 

management in a district hospital setting. The developed 

system provided a centralized platform for monitoring 
medical equipment, room and bed availability, and 

maintenance schedules, supporting more informed and timely 

operational decision-making. 

 

Evaluation results based on the ISO/IEC 25010 

Software Quality Model indicate that the system achieved a 

Highly Acceptable level of quality across all assessed 

characteristics. High ratings in safety, functional suitability, 

flexibility, and related quality attributes demonstrate that the 

system meets established software quality standards and 

performs reliably under expected hospital operating 

conditions. 
 

The findings confirm that the developed system is 

technically sound and suitable for use in hospital operations. 

The study shows that the system can serve as a practical tool 

for supporting hospital resource management and data-driven 

decision-making, with opportunities for further refinement as 

operational requirements evolve. 
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