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Abstract

The Document Route Recording System is an intervention tool developed by Information
Technology to uplift the present processes of transferring documents to various units in
Philippine universities motivated by the problems that the researchers have identified in
this study. The software was developed through the inspiration of the modified Water-
fall model and provides three major modules: Route Creation, Acknowledgement, and
Tracking, bundled as one software package. To evaluate the effectiveness of the Document
Route Recording System, the ISO 25010:2015 Software Quality Instrument was utilized, and
results interpreted through the descriptive research design illustrate that the objectives of
the study were met effectively as all the respondents’ conclusions on quality characteristics
of the software were interpreted as “Very High”. To fulfill its potential impact on the
organizations, the researchers recommend fully implementing the platform to resolve the
identified problems in the present system’s processes and procedures. Moreover, it is
recommended for future researchers to improve and apply modern frameworks to foster
further technological solutions and expand potential scope and features.

Keywords: procedure; system; transfer; track

1. Introduction
Philippine universities, as higher education institutions (HEIs), operate under a com-

prehensive mandate anchored on four fundamental pillars: Instruction, Research, Exten-
sion, and Production. Each of these pillars is guided by distinct policies and implemented
through functional units, all of which are accountable for achieving specific targets on
a quarterly and annual basis. These deliverables are not only vital for operational effec-
tiveness but are also essential for reporting, accreditation, and institutional development.
As such, documented evidence [1,2] is instrumental in monitoring the progress of actions
taken and verifying the achievement of institutional goals [3].

A key process that supports the internal operations of these institutions is the routing of
documents, which in this study refers to the movement or transfer of paperwork requiring
signatures, decisions, and approvals across various units. However, the traditional, often
manual, routing systems currently practiced in many Philippine universities have presented
significant challenges. These include the loss of documents, untraceable routing trails, and
inefficient turnaround times, all of which hinder the timely completion of institutional
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transactions. These inefficiencies are particularly detrimental in contexts involving legal
compliance, accreditation requirements, and continuous quality improvement initiatives.

To address these systemic issues, the Document Route Recording System (DRRS) was
developed. This system is designed to provide a more effective, efficient, and up-to-date method
of recordkeeping and document tracking within the university setting [4]. It features a Route
Creation Module, an Acknowledgement Module, and a Tracking Module, which together facili-
tate real-time monitoring, enhance document accountability, and ensure accurate transmission
across multiple departments. During its implementation, the DRRS has proven functional
and has significantly streamlined the document routing procedure within the institution [5,6].
Furthermore, the system has shown potential to serve as a model framework for other organiza-
tions and has contributed to the expanding field of information technology research, particularly
in studies involving digital process automation in higher education institutions.

1.1. Objectives of the Study

The study aimed to design and develop a Document Route Recording System in order
to enhance the current system of route documentation in Philippine universities.

Specifically, it aimed to attain the following:

1. Design, develop and attain feedback from the respondents’ for the following features
and functionalities of the Document Route Recording System (DRRS):

(a) The Route Creation Module that serves to establish the origin and destination
of the documents;

(b) An Acknowledgement Module for every route point created to acknowledge
documents;

(c) A Tracking Module that will assist the organization for a system follow-up of
documents sent and received by all units.

2. Evaluate the Document Route Recording System in terms of:

(a) Functionality;
(b) Efficiency;
(c) Usability;
(d) Reliability;
(e) Security;
(f) Maintainability;
(g) Portability.

1.2. Scope and Limitations of the Study

The researchers working on the Document Route Recording System conducted research
about design, development and evaluation of document routes which the recording system
was developed for. The study followed methods which included developmental methods and
assessment of all capabilities and features which exist in the final DRRS. The DRRS assessment
used a survey questionnaire which followed the ISO IEC 25010:2015 Evaluation Standard [7].

1.3. Conceptual Framework

The Document Route Recording System (DRRS) was implemented following the
Software Development Lifecycle Methodology (SDLC), which allows the overlapping of
project phases while still adhering to the structure of the traditional Waterfall model. This
approach includes key stages such as requirement analysis, design, implementation (or
coding), testing, and maintenance. Each phase is interdependent, influencing both the
preceding and succeeding phases. Additionally, verification and validation mechanisms are
integrated into each stage, enhancing the model’s robustness. The flexibility of this model
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allows for the early detection and correction of software defects during the development
phase, thus significantly reducing the cost of changes before implementation [4].

Moreover, the DRRS developed for Philippine universities was evaluated in accor-
dance with the ISO/IEC 25010 software quality standards, which outline eight key quality
characteristics: functionality, efficiency, compatibility, reliability, security, maintainability,
portability, and usability [8]. These standards were applied to ensure that the system met
established software engineering benchmarks.

The evaluation of DRRS involved both IT experts and end users. Their assessments
were processed and interpreted using a combination of descriptive and inferential statistical
techniques. Specifically, the mean was used to measure the degree of compliance of the system
with software quality standards, as well as to determine its perceived level of effectiveness based
on responses from various user categories. The use of descriptive statistics, such as the mean,
was essential for quantifying user evaluations in an objective and standardized manner [9].

For clarity, the research was conducted on the basis of the schematic diagram shown
in Figure 1 to ascertain the research-based objectives of the study.

Figure 1. Schematic diagram of the study based on the research objectives.

Figure 2 presents the system-based objectives of the study. The data inputs from the
Procedures and Logbook was the basis for the user to set the route of each document. In
this approach, it helped eliminate the possible loss of documents and uplifted the process of
tracking and follow-up of documents. The outputs of the system are Acknowledgement Slip
and Document Routing Slip. These reports were processed through the DRRS features and
evaluated by various groups of respondents to determine the effectiveness of the said system.

Figure 2. Schematic diagram of the study based on the system objectives.
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2. Materials and Methods
2.1. Research Design

In this study, the research methodology utilized was a combination of developmental
and descriptive research designs. Specifically, the study utilized development research for
the design and creation of the Document Route Recording System (DRRS), which aims
to support Philippine universities in tracking documents as they move through various
institutional processes. In parallel, descriptive research was used to evaluate the effec-
tiveness and quality of the system through the perceptions of users and IT, both internal
and external experts. This evaluation followed the ISO/IEC 25010:2015 software quality
standards, which provided the basis for assessing the system’s functionality, efficiency, reli-
ability, usability, and other key characteristics. Respondents were asked to rate the system
using a researcher-modified survey questionnaire grounded in the ISO 25010 framework.

The study also adopted the Input–Process–Output-Outcome (IPO-O) model, which
served as a conceptual framework for the system’s development. This approach enabled
the breakdown of complex processes into smaller, manageable components, ensuring each
phase was addressed systematically. Additionally, the project operationalized a modified
Waterfall model to facilitate the development lifecycle, which permits overlapping phases
while retaining the traditional stages of software development [10] which includes the fol-
lowing phases like requirement analysis, design, implementation, testing, and maintenance.
Each of these phases is interdependent [4], where the outcome of one stage informs and
influences both the previous and succeeding phases. Verification and validation are also
embedded in each phase to enhance accuracy and reduce errors. The strength of this model
lies in its flexibility, allowing for early detection of software defects during the development
stage, thereby reducing the cost and complexity of changes prior to system implementation.

2.2. Respondents of the Study

A total of 20 respondents were surveyed from Guimaras State University as subjects of
the study, including five (5) experts. Through a survey questionnaire, data were gathered
to collect the feedback from the respondents based on the standard software quality.

The Document Route Recording System reached its first project milestone when it
fulfilled the basic requirements of ISO/IEC 25010:2015 which includes eight primary char-
acteristics and 31 sub-characteristics. The researcher used a three-part questionnaire to
assess the system’s effectiveness because the system had achieved its initial requirements.
Part I of the research instrument included the profile of the evaluator in terms of classifica-
tion and IT orientation. Part II of the research instrument included the evaluation of the
integrated modules in the developed system. Part III of the research instrument included
the effectiveness of the developed system based on the standardized questionnaire for
evaluating the developed system as prescribed by the ISO/IEC 25010:2015.

The research-made instrument based on the ISO/IEC 25010:2015 composed of eight
(8) main quality characteristics namely, functionality suitability, reliability, security, main-
tainability, and portability, which was used as a basis in determining the effectiveness
of the system both by the IT experts and the users of the developed Document Route
Recording System.

2.3. Data Gathering Procedures

The Document Route Recording System (DRRS) was developed and installed at the
main campus of Philippine universities in McLain, Buenavista, Guimaras. The office of
the Management Information System (MIS) main computer unit received the deployment
of the DRRS. The system used a nuclear support information facility which 20 evaluators
tested using XAMPP compilation using Apache HTTP Server 2.4.58 (Apache Friends, Berlin,
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Germany; Apache Software Foundation, Wilmington, DE, USA) to assess its main features
and operational performance.

This developmental evaluation study followed a structured process grounded in de-
velopmental research methodologies. After the conceptualization phase, the system was
implemented using an interactive approach. A series of consultations, classified under
the planning phase, were conducted to identify and document the standard operating
procedures involved in the routing of institutional documents. To manage the development
process efficiently, the Software Development Lifecycle (SDLC) model was adopted [11].
This model provided a systematic framework for managing the system’s complexity, ensur-
ing that each phase—from requirement analysis to testing and maintenance—was aligned
with project goals.

Moreover, the DRRS was evaluated in compliance with the ISO/IEC 25010:2015 soft-
ware quality standards, which define eight primary characteristics for assessing software:
functional suitability, performance efficiency, compatibility, usability, reliability, security,
maintainability, and portability. Evaluation of the system was conducted by a group of
20 internal and external evaluators [12]. These included both end-users—comprising IT and
non-IT personnel of the institution—and external IT professionals such as university pro-
fessors, TESDA assessors, and local IT entrepreneurs from Iloilo City and Guimaras Island.

To achieve the study’s objectives, various instruments were used for data collection and
analysis. A researcher-modified questionnaire, based on ISO/IEC 25010:2015 evaluation
criteria, was administered to assess how well the DRRS addressed the needs of its users
while meeting safety and software quality standards. The effectiveness of the system
was measured using a five-point Likert Scale [13], where 5 indicated the highest level of
agreement or effectiveness and 1 indicated the lowest.

For data interpretation, the following scoring schemes were employed: The scoring
system used for assessing general agreement levels (Objective 1) had different answer
categories which included Strongly Agree for the range between 4.21 and 5.00, Agree for
the range between 3.41 and 4.20, Neither Agree nor Disagree for the range between 2.61 and
3.40, Disagree for the range between 1.81 and 2.60, and Strongly Disagree for all values
between 1.00 and 1.80. The same scale from the previous assessment was used to measure
effectiveness through its corresponding verbal descriptions which included 4.21 to 5.00 as
Very High, 3.41 to 4.20 as High, 2.61 to 3.40 as Moderate, 1.81 to 2.60 as Low, and 1.00 to
1.80 as Very Low. The evaluation results were analyzed through interpretation which
served as the foundation for subsequent evaluation results discussion.

2.4. Data Analysis Procedures

The results of the software evaluation were processed through spreadsheet software
which encoded the evaluation ratings. The software acceptability assessment used mean
values as its measurement method. Evaluators used mean values to assess their response
distribution. The study employed a descriptive research design to present respondent
feedback based on the instrument which followed study objectives. The system prototype
development followed the modified Waterfall model. The Document Route Recording Sys-
tem performance evaluation used mean as the statistical method to assess its functionality,
efficiency, compatibility, usability, reliability, security, maintainability and portability.

2.5. Software Design and Development Component
2.5.1. Software Lifecycle Model

Table researcher utilized the modified Waterfall model as the guiding framework for
system development. Unlike the traditional Waterfall model, the modified version allows
project phases to overlap, while still encompassing the key stages of requirement analysis,
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design, implementation (or coding), testing, and maintenance. Each phase influences and
is influenced by both its preceding and succeeding phases, ensuring a continuous feedback
loop. Notably, verification and validation mechanisms are integrated into every phase to
enhance accuracy and minimize the risk of defects. The advantage of this model lies in
its flexibility, which allows for early detection and correction of software issues during
the development stage, ultimately reducing the cost and complexity of changes before the
system reaches the implementation stage [4]. The modified Waterfall model is presented in
Figure 3.

Figure 3. Data flow diagram of document route recording system.

2.5.2. Software Development Phases

The phases from 1 to 5 of software development as shown in Figure 3 using the
modified Waterfall model are: requirement analysis, design, implementation, testing
and maintenance.

The requirement analysis phase was determined and analyzed based on the docu-
mented procedure of each unit in Philippine universities. The researcher inquired with
the records office and other offices as to what type of document they usually process or
requested and prepared. Figure 4 presents the data flow diagram [14] of the Document
Route Recording System.

The first phase in the development process was requirements planning. During this
phase, the primary task involved gathering data that would serve as the foundation for
identifying the needs of the users. This included analyzing user requirements to be fulfilled
by the system. Careful observation of existing processes and the use of follow-up interviews
were essential for fully understanding the functional needs of the users. Additionally, this
phase included planning the project schedule, identifying potential risks, defining technical
tasks, and determining the resources required.

The second phase was the design phase. The main focus was on identifying the
relevant data sources from existing document route records and creating a system design
that could effectively utilize this information. This phase involved planning both the logical
operations and the physical structure of the system. Logical design elements included the
creation of a Data Flow Diagram (DFD), which detailed the processes and data interactions
within the system. The physical design addressed system security, modular components
supporting various operations, and the development of the user interface. For database
design, the researcher created multiple tables in accordance with normalization standards to
avoid data anomalies and redundancy issues [15,16]. The third phase was implementation.
Activities during this stage included translating the system design into actual code. The
researcher developed both the physical and logical database structures [17], ensuring
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that relationships between tables were properly defined. The system was developed
using Microscoft Visual Studio Code version 2022 and version Visual C#12 (Microsoft
Corporation, Redmond, WA, USA) as the front-end programming language and Structured
Query Language (SQL) for the back-end database management. SQL was used to store,
query, and manipulate data within a relational database, a widely adopted practice in many
large-scale organizations.

Figure 4. Data flow diagram of Document Route Recording System.

Once the initial coding was completed, the system entered the testing phase, which
involved deploying the beta version of the Document Route Recording System (DRRS).
During this stage, the system was installed on designated computers equipped with Visual
Studio and MySQL database version 8.0 (Oracle Corporation, Austin, TX, USA). A logging
mechanism was integrated to record all system tasks, allowing for the identification and
debugging of encountered errors. The researcher remained available to assist clients,
address user questions, and troubleshoot unexpected issues that arose during the initial
use of the system.

The final phase was maintenance, which involved continuous observation and periodic
updates of the developed system. This ensured long-term functionality, user satisfaction,
and adaptability to any emerging institutional needs.

3. Results and Discussion
The DRRS was developed with an integrated Route Creation Module that serves

as a route point for all documents circulating in the institution. Figure 5a presents the
Route Creation Module and a sample report is shown in Figure 5b. Figure 5 depicts the
design of the system. It features the assigned tracking number and bar code, resource
classification, details of the document, and route details. The design depicts a logical
presentation and flow of a document routing system that is relevant to the need of the
organization. Meanwhile, Table 1 shows the results of the GSU personnel’s feedback on the
design and development of the Document Route Recording System integrated modules.
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(a) DRRS create interface 

 
(b) DRRS report interface 

Figure 5. The design of the Document Route Recording System.

Table 1. Respondents’ feedback on the design and development of the Document Route Recording
System integrated modules.

Objective Mean Verbal Interpretation

1. Acknowledgement Module is embedded
for every route point created to
acknowledge documents; and

4.60 Strongly Agree

2. Tracking Module assists the organization
for a system follow-up of documents sent
and received by all units.

4.70 Strongly Agree

4.22 Strongly Agree

The development and evaluation of the Document Route Recording System (DRRS)
yielded highly favorable results from its intended users, particularly in terms of system
integration, usability, and compliance with internationally recognized software quality
standards. As shown in Table 1, the Route Creation Module received a mean score of
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4.60 (Strongly Agree), indicating that users clearly recognized its effectiveness in estab-
lishing the origin and destination of documents across different institutional units. This
confirms the module’s alignment with best practices in digital workflow systems, which
emphasize traceability, transparency, and accountability in document processing [18]. The
Acknowledgement Module, which scored the highest mean of 4.70, was seen as a critical
component in ensuring that all route points could confirm document receipt. This ad-
dresses one of the major challenges in manual routing systems—lack of accountability and
document trail loss. Such digital acknowledgement mechanisms are central to modern
document management platforms as they promote responsibility, streamline communica-
tion, and reduce delays in institutional workflows [18]. Similarly, the Tracking Module,
with a mean of 4.22, was strongly affirmed as a vital tool in assisting users with follow-up
and real-time tracking of document status. This functionality aligns with findings from [5],
who emphasized the importance of trackability and feedback loops in achieving efficient
electronic document routing. The was also reported in terms of ISO/IEC 25010:2015 stan-
dards as shown in Table 2, which reveals that the developed platform was also highly rated.
Software quality characteristics based on the eight characteristics were rated as “Very High”
by users, with Security (M = 4.50) being the most highly rated aspect. In an era where
data breaches and privacy concerns are increasingly prominent, this result highlights the
system’s potential for secure institutional document handling. Ref. [7] emphasized that for
document management systems to be viable and scalable, they must offer robust security
and data integrity features—criteria that the DRRS evidently met.

Table 2. System evaluation results.

Objective Mean Verbal Interpretation

a. Functional Suitability 4.21 Very High

b. Reliability 4.25 Very High

c. Usability 4.30 Very High

d. Performance Efficiency 4.25 Very High

e. Compatibility 4.29 Very High

f. Security 4.50 Very High

g. Maintainability 4.30 Very High

h. Portability 4.23 Very High

Moreover, high scores in Usability (M = 4.30), Maintainability (M = 4.30), and Porta-
bility (M = 4.23) suggest that the system is user-friendly, adaptable, and capable of be-
ing updated and deployed across different environments with minimal difficulty. These
qualities are especially important for higher education institutions, where administrative
processes are complex, dynamic, and involve multiple stakeholders [12]. The system’s
adaptability and ease of use are expected to enhance productivity and minimize training
costs for future users. The consistently high ratings across all quality dimensions indicate
that the DRRS is not only functional but also aligned with international software engi-
neering standards. It provides a model that other academic institutions may emulate,
especially those experiencing inefficiencies due to paper-based or fragmented document
routing practices. From a systems development perspective, the successful application of
the modified Waterfall model also validates the effectiveness of incremental, phase-based
approaches for educational software projects [4].
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4. Conclusions
Based on the objectives of the study, several conclusions were derived regarding the

implementation and performance of the Document Route Recording System. First, a Route
Creation Module was successfully integrated into the system, enabling the establishment
of document routes by recording their origin and destination. Second, an embedded
Acknowledgement Module ensured that all documents were acknowledged at every route
point, promoting accountability and transparency. Third, the Tracking Module facilitated
efficient follow-ups by presenting the route trails of documents, making the monitoring
process systematic and integrated within the overall system. Lastly, the Document Route
Recording System was found to be effective during the conduct of the study, demonstrating
characteristics such as functionality, efficiency, compatibility, usability, reliability, security,
maintainability, and portability.
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