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ABSTRACT 

 

Information and communication technology has also greatly enhanced 

administration in academics especially in keeping track of the time of 

classes and attendance of students. Nonetheless, several higher educa-

tion institutions continue to use manual and traditional approaches, 

which are time-consuming and inefficient for managing and monitoring 

attendance records. This paper set out to design and develop an auto-

mated system of monitoring schedules and attendance of students 

based on Radio Frequency Identification (RFID) technology. The sys-

tem was created on the basis of the Rapid Application Development 

(RAD) model, which focuses on the iterative design, rapid prototyping 

and constant user feedback. The mixed-methods design was used 

which relied on descriptive-survey design to evaluate and analyze the 

current system as well as analyze the developed solution. The major 

features of the system include classroom status monitoring, classroom 

management based on the Create, Read, Update, and Delete (CRUD) op-

erations, RFID-based attendance tracking, and real-time reporting. It 

also consists of role-based access control in order to provide system se-

curity and data integrity. The developed system was tested with 

ISO/IEC 25010 Software Quality Model in the context of functional ap-

propriateness, dependability, protection, ease of use, and efficiency of 

performance. The results of the summary of the answers gave the over-

all mean of 4.88 which is considered to be excellent. Security received 

the most rating (4.94), then performance efficiency (4.93) and usability 

(4.92) meaning that the system is secure, efficient and easy to use. The 

results affirm that the created system is extremely efficient and can be 

successfully implemented, which offers an efficient, reliable, and secure 

system to enhance the process of academic monitoring in higher edu-

cation institutions. 
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Introduction 
Teaching, learning and administration pro-

cesses in the higher education sector have been 
drastically changed by the introduction of In-
formation and Communication Technology 
(ICT) in education. Schools and colleges are be-
coming more interested in digital technologies 
to promote the efficiency of their operations,  to  
facilitate  their communication, and to allow 
making decisions about their work based on 
specific data. The state of the United Nations 
Educational, Scientific and Cultural Organiza-
tion (UNESCO) says ICT facilitates extended 
reach to education, increases the quality of 
learning, and also enriches institutional man-
agement by making academic management  
systems  more efficient. With the continued 
growth and diversification in the size and com-
plexity of academic institutions, the application 
of technology has increasingly become funda-
mental in overseeing the operations of the aca-
demic institutions through scheduling, tracking 
of attendance, and the apportionment of the re-
sources. 

Monitoring schedule of classes and student 
attendance is one of the important administra-
tive functions in higher learning institutions. 
Attendance management is crucial in the as-
sessment of involvement with students, ac-
countability of the teaching, and performance 
enhancement. It has been found that frequent 
attendance of classes is closely linked with bet-
ter academic performance and student activity 
(Crede et al., 2010). However, many institu-
tions continue to use traditional attendance-
monitoring systems, including roll calls, sign-in 
sheets, and paper-based records. These meth-
ods are time-consuming and inefficient. 

In overcoming these shortcomings, schol-
ars and organizations have examined a number 
of automated attendance tracking technologies 
which are biometric systems, barcode scan-
ners, Quick Response (QR) codes and Radio 
Frequency Identification (RFID). RFID has at-
tracted a lot of attention among these technol-
ogies because it has proven to be able to offer 
contactless identification, involve real time 
data capture as well as managing data effec-
tively (Want, 2006). The RFID technology in-
volves the emission of radio waves that identify 
and track tagged objects or people, thus fitting 

in the management of attendance in learning 
institutions where huge groups of students and 
faculty members interact within constrained 
periods. 

Various research works have proven that 
attendance systems that are based on RFID are 
effective in enhancing monitoring accuracy and 
in increasing administrative efficiency. As an 
example, Agrawal and Bansal (2013) have cre-
ated an RFID-based student attendance system 
which automatically records the attendance 
data and minimizes the manual intervention. 
On the same note, Chen and Yue (2017) 
adopted RFID technology to develop an intelli-
gent campus supervising system with the abil-
ity to track the movements and attendance of 
students in the campus setting. These systems 
underline how RFID technology can be used in 
streamlining institutional procedures in im-
proving the overall management of the aca-
demic undertakings.  

Even with all these technological develop-
ment, most institutions of higher learning con-
tinue to face the trouble of effectively tracking 
the schedules of classes and the attendance of 
students. Manual and semi-automated systems 
are not always able to offer real-time monitor-
ing, centralized data management and reliable 
reporting mechanisms to the administrators. 
Also, there is not a unified system that suits to 
jointly control the class schedules, classroom 
surveillance and student attendance, which de-
prives administrators of the chance to effec-
tively govern the operations in the academic 
fields. Against these challenges, there is the 
need to come up with an integrated and auto-
mated surveillance system that is able to effi-
ciently administer the schedules of classes and 
student attendance in learning institutions. 
This kind of system is able to enhance efficiency 
in administration, an increase in transparency 
in attendance checking as well as aid in the de-
cision-making procedure of the institutional 
administrators. 

Thus, the proposed study is intended to de-
sign and develop a system of automated control 
over classrooms and attendance of students at 
a higher educational establishment. The sug-
gested system employs the latest electronic 
technologies to help with efficient monitoring, 
enhance the accuracy of attendance data and 
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use the new technology in providing efficient 
academic administration. The invention of this 
system is set to offer the institutions of higher 
learning with a dependable platform through 
which they manage the academic schedules 
and the participation of students in a more ef-
fective and safer way. 

 
Objective of the Study 

The main aim of the research consists of de-
signing and developing an automated monitor-
ing of the schedule of classes, and attendance of 
students via RFID technology to aid in the effec-
tive monitoring of academic issues in institu-
tions of higher education, especially in the Col-
lege of Information Technology and Engineer-
ing of Bulacan State University - Bustos Cam-
pus. 

Specifically, this study aims to: 
1. Examine the current system applied in the 

tracking of schedules of classes and student 
attendance in the institution. 

2. Design and build an automated monitoring 
system that consist of the following fea-
tures: 
a. classrooms status monitoring. 
b. managing the classroom based on the 

CRUD operation of creating, reading, up-
dating, and deleting. 

c. RFID-based identification on attendance 
record; and 

d. administrator classroom monitoring. 

3. Provide a system design and architecture of 
the automated system of class monitors. 

4. Assess the formulated system according to 
the software quality features of ISO/IEC 
25010 Software Quality Model, in relation to 
the qualities: 
a. Functional suitability. 
b. reliability. 
c. security. 
d. usability; and 
e. efficiency. 
 

Conceptual framework 
This paper is based on the Input-Process-

Output (IPO) model that contains an appraisal 
aspect by which it is a systematic transfor-
mation of inputs into outputs with a particular 
development process, and the output is then 
evaluated in terms of the effectiveness of this 
system. The IPO model gives a systematic 
means through which processing of resources 
and requirements are needed to create a func-
tional system although evaluation stage en-
sures that the output created is of the requisite 
quality. The framework is also extensively ap-
plied to the system development study re-
search as an example of illustrating the interde-
pendence between inputs, processes, outputs, 
and evaluation of an information system design 
and implementation (Ravitch and Riggan, 
2017). 

 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 

 
 

Figure 1. IPO Framework
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In this study, the required resources in-
clude the required data, system requirements, 
and technological elements needed when es-
tablishing the automated monitoring system of 
class resolutions and student attendance. 
These involve the current processes of the ad-
ministrators and the faculty members in moni-
toring the classes schedules and the attendance 
of students that are usually carried out through 
the manual and traditional means. Other inputs 
are student and faculty identification data, 
classroom timetables and technical devices like 
Radio Frequency Identification (RFID) devices 
and database management systems. The RFID 
technology provides opportunities to automat-
ically identify and trace individuals,  using  the  
radio  waves  and optimally record the attend-
ance data, non-contractually (Want, 2006). 

Process. It is done through the design and 
development of the automated monitoring sys-
tem based on Rapid Application Development 
(RAD) methodology. RAD is a software devel-
opment method the focus of which lies on quick 
prototyping, iterative development, and con-
stant feedback with the users to rapidly de-
velop a system but keep it at a pace that makes 
it satisfy the needs of the users (Pressman and 
Maxim, 2020). In most cases, the RAD model 
comprises of four significant stages: require-
ments planning, user design, construction and 
implementation. During these stages, the sys-
tem components keep being refined based on 
feedback until the required system is devel-
oped to meet the functional and operational re-
quirements of the system users. 

The output of the research is the automated 
monitoring tool of student attendance and clas-
ses recruitment in higher learning institutions. 
After the development stage, there is evalua-
tion process where the quality and perfor-
mance of the system is evaluated. The system is 
rated under the ISO/IEC Software Quality 
Model 25010 Software quality model that is a 
comprehensive model of software quality eval-
uation. In particular, functional suitability, ef-
fectiveness, reliability, usability, and security 
are used to measure the system. This testing 
step is to aim at determining the functionality 
that the created system fulfills the user de-
mands, is able to work effectively under the 
 

projected conditions, safeguards data integrity 
and confidentiality, and offers user-friendly in-
terface to the administrators and faculty mem-
bers. 

Moreover, the evaluation phase is used as a 
validation tool of ascertaining whether the pro-
posed system is viable in mitigating the con-
straints of the current manual procedures. The 
evaluation outcomes give clues on strong sides 
of the system and areas to be improved upon to 
promote integrated development and make 
sure the system is part of enhanced academic 
tracking and efficiency in the administrative 
side. It is in this context that this study shows 
how the combination of the RFID technology, 
an organized methodology of development and 
a systematized assessment procedure can help 
to increase the efficiency of administration, de-
crease the level of manual work, and increase 
the accuracy and reliability of attendance rec-
ord keeping in institutions of higher learning 
like the Bulacan State University - Bustos Cam-
pus. 

In this context, the study demonstrates how 
RFID technology can be utilized to automate 
the monitoring of class schedules and student 
attendance, by using effective methodology of 
development and systematic evaluation pro-
cess can help to achieve efficiency in admin-
istration, lessen the number of man hours 
spent by the administration, and increase the 
accuracy and reliability of attendance monitor-
ing in institutions of higher learning like the 
Bulacan State University -Bustos Campus. 

 
Methodology of the Study 

The research design used in this study was 
mixed methods as it used descriptive-survey 
and developmental research methodologies to 
examine current practices and come up with an 
automated monitoring system of the class 
schedules and student attendance. In order to 
explore the existing system, determine the 
problems within the context and determine the 
acceptability of the suggested solution, a de-
scriptive-survey approach was applied. The de-
scriptive research is suitable in investigating 
the current status of a phenomenon and giving 
a systematic and precise description of the cur-
rent status (Best, 2003; Traverse, 2000). It is 
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also helpful in establishing relationships be-
tween variables and also forms an underlying 
basis of solving practical problems within insti-
tutions (Sarmiento, 2008). In this work, the in-
formation collected through the respondents 
was used to determine the inefficiencies of 
manual implementation of monitoring and to 
inform design and development of the pro-
posed system. 

The quantitative part included the collec-
tion and analysis of the survey responses using 
the descriptive statistics (weighted means) to 
assess the developed system in terms of the 
ISO/IEC 25010 software quality characteris-
tics. Qualitative data analysis involved inter-
views with selected administrator-clients using 
a semi-structured interview approach. The-
matic analysis of the interview data was used to 
explain, verify and complement the quantita-
tive evaluation results. The quantitative and 
qualitative results were merged during results 
interpretation to give a more holistic appraisal 
of the developed system. 

Along with that, a developmental research 
approach was used to design and implement 
the proposed system based on Rapid Applica-
tion Development (RAD) model. RAD is a user-
related software development model, an itera-
tive one, relying on the basic principles of rapid 
prototyping, constant user feedback, and 
speeded up system development (Pressman 
and Maxim, 2020). The steps involved in the de-
velopment were four, which included require-
ments planning, user design, construction and 
implementation. In the process of conducting 
requirements planning, the current system de-
signed to track the schedules of classes and at-
tendances of students was studied to deter-
mine the limitations of the system and to collect 
the needs of the users. During the user design 
stage, system prototypes, interface designs, 
and database structures were created whereby 
active user participation towards defining  

system functions like classroom management 
through Create, Read, Update and Delete 
(CRUD) operations, classroom status monitor-
ing, and RFID based attendance monitoring 
was made. The construction phase was aimed 
at developing the systems, which involved cod-
ing, RFID technology integration in the system 
to record the attendance automatically, and the 
formation of a central database. Iteration test-
ing was done to verify the system accuracy and 
functionality. Lastly, during the implementa-
tion stage the system developed was imple-
mented into the real setting and evaluated to 
check whether the system actually achieved the 
intended goals and requirements of the users. 

To test the developed system, ISO/IEC 
25010 Software Quality Model was used which 
is a relatively complete framework for software 
quality assessment. This was based on the main 
features, such as functional suitability, effi-
ciency, reliability, usability, and security. These 
parameters were to be employed to gauge gen-
eral performance, effectiveness, and accepta-
bility of the automated monitoring system to-
wards assistant support of academic admin-
istration. The outcomes of the appraisal were 
the foundation for confirming the functionality 
of the system to enhance the monitoring sys-
tem of class schedules and student attendance 
in higher learning institutions. 

 
Respondents of the Study 

The clients of the study were the faculty 
members of the College of Information Tech-
nology and Engineering, Bulacan State Univer-
sity - Bustos. The sample was 30 faculty mem-
bers, which included the department chair, 
three program chairs, 10 I.T. faculty members, 
seven engineering faculty members and nine 
general education faculty members. At this 
point, it should be noted that the question-
naires were distributed to 30 people and a 
100% retrieval was achieved. 

 
Table 1. Distribution of System Evaluators 

Position Specialization F 

Departement Chair Information Technology 1 

Program Chair Information Technology 1 

 Engineering 2 

Faculty Members Information Technology 10 

 Engineering General 7 
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Position Specialization F 

 Education 9 

Total  30 

Table 1 displays how the clients are ar-
ranged with respect to their position and spe-
cialization. A purposive sampling was used to 
select the respondents and entails focusing on 
individual units or cases with respect to an in-
tended purpose. 

 
Research Instrument 

This research used the ISO - IEC 25010 
questionnaire (see Appendix A) as a measuring 
tool to assess the developed monitoring system 
as a means of class monitoring and attendance 
of the students. To evaluate the acceptability of 
the new system of monitoring the class sched-
ule and student attendance in regard to effi-
ciency, reliability, security, operability, and 
functional suitability, the clients were assessed 
on a 5-point Likert-type scale (from Strongly 
Disagree, to Disagree, to Neither Agree nor Dis-
agree, to Strongly Agree). The researcher also 
employed a semi-structured interview guide to 
obtain information about the experiences, con-
cerns and recommendations of the administra-
tor-clients concerning the monitoring of class 
schedules and student attendance. The inter-
view guide was used with open-ended ques-
tions to give participants an opportunity to de-
scribe the problems with the current manual 
system and to give feedback regarding the pro-
posed system. The interview responses were 
then used as a qualitative data source for trian-
gulation and a complement to the results of the 
evaluation of the ISO/IEC 25010 survey. The 
guide for the interview was piloted prior to ad-
ministration to make certain that the questions 
were appropriate, comprehensible and focused 
with the goals of the research. 

 
 

Data gathering procedure 
The administration of Bulacan State Univer-

sity - Bustos was requested to give permission 
to carry out the survey. A survey was carried 
out in the form of questionnaires and pilot im-
plementation was done to collect client data. 
The questionnaires were personally given out 
after a close discussion orientation of the re-
search focus. Adequate time was allowed to 
have an effective and efficient completion of the 
questionnaires. The researcher assured the cli-
ents of the confidentiality of their information 
to make them give genuine responses. This pro-
cedure made 100 per cent retrieval of the data 
among the clients. Moreover, unstructured in-
terviews were also conducted to validate the 
reactions of the clients as it is important to un-
derstand the reactions of the survey. Any of 
their views, contributions, and suggestions are 
deemed as valuable contribution to the study 
and be treated as confidential so as to extract 
an objective and unbiased evaluation of the in-
vestigation. 

 
Data processing and statistical treatment 

To elicit the data that were required to ad-
dress the aim of this research, the data col-
lected were analyzed and interpreted with the 
help of a proper statistical method. The data 
was summarized in a tabular form, analyzed 
and handled statistically employing simple de-
scriptive statistics such as mean and Likert 
scale to items that were included in the survey 
questionnaire. There was a 5-point Likert-type 
scale to assess the monitoring system devel-
oped on the schedule of classes and students at-
tendance. The scale used in the study with the 
following verbal interpretation was as follows: 
 

Table 2. Likert Scale 
Scale Range Descriptive Rating 

5 4.21 – 5.00 Excellent 
4 3.41 – 4.20 Very Good 
3 2.61 – 3.40 Good 

2 1.81 – 2.60 Fair 
1 1.00 – 1.80 Poor 



TG Dela Cruz, 2026 / Design and Development of an Automated Monitoring System for Class Schedules and Student Attendance in Higher Education 

 

 
IJMABER  3291 Volume 7 | Number 8 | August | 2026 

Likert Scale was used to rate the respond-
ent on a Likert Scale and the weighted mean or 
average was used to record the rating. They re-
act to the Software Quality Evaluation Criteria; 
a) Functional Suitability, (b) Reliability, (c) Se-
curity, (d) Usability, and (e) Efficiency. 
 
Result and Discussion 
Part I. The System of Monitoring Class Sched-
ules and Student Attendance at the College of 
Information Technology and Engineering, 
Bulacan State University – Bustos 

The administrators of the College of Infor-
mation Technology and Engineering, Bulacan 
State University - Bustos have a manual system 

of tracking the schedules and attendance of the 
classes. The college administrators used a form 
and engaged the teachers and the class mayors 
in checking schedules of classes. This is manu-
ally conducted at the end of each class. It entails 
the collection of information and data. None-
theless, the students and faculty members can 
voluntarily sign the monitoring form. Despite 
the fact that they did not hold their classes. The 
monitoring form handed to the program chairs, 
then, department head. The forms are gathered 
together after the verification and stored in a 
place where all people can easily retrieve them. 
Thus, a risk to the information and data col-
lected may exist. 

 

Figure 2. Manual System of Monitoring Class Schedules and Student Attendance  
 
More so, the manual process does not gen-

erate reports. This approach might pose a diffi-
culty in cases where the administrators would 
wish to countercheck with the data, particu-
larly with the daily time record of the faculty 
members in addition, the primary difficulty of 
the administrators in this manual approach to 
monitoring the schedules of classes and stu-
dent attendance. The flow of manual system of 
monitoring class schedules and attendance is 
presented in Figure 2. 

 
Part II. Features in a Monitoring of Class 
Schedule and Student Attendance 

The Monitoring System of Class Schedule 
and Student Attendance, which includes class-
room status, classroom management using 
CRUD, RFID, and class monitoring, was a fea-

ture. Figure 3 shows the dashboard of the de-
sign of an Automated Monitoring System of 
Class Schedules and Student Attendance  in  
Higher  Education.  The interface is used as the 
primary control panel of the administrators 
where they can have a centralized view of the 
information in the classroom and the monitor-
ing capabilities. The dashboard also shows a 
feature to search where one may easily find a 
particular room and this boosts the usability 
and efficiency of the system. There are separate 
room panels below the search bar, with each 
having important details like the room number, 
instructor assigned and the kind of room (e.g. 
laboratory or lecture room). The layout allows 
administrators to find assignments in the class-
room within a short time and get real-time up-
dates about the schedule of classes. 
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The interface has been designed as a card-
based design that makes the information easier 
to read and to have access to. The system sim-
plifies the complications that manual monitor-
ing process can follow by displaying room data 
in a well-structured format. Ease of use is also 
facilitated by a simple and intuitive interface 
thus complying with principles of usability  

regarding the ISO/IEC 25010 Software Quality 
Model. 

Generally, the dashboard shows how the 
system gives a centralized, easy to use and ef-
fective platform of tracking classroom sched-
ules and attendance, thus facilitating better ad-
ministrative decision making and operational 
efficiency. 

 

Figure 3. Dashboard Interface of the Automated Monitoring System for Class Schedules and Student 
Attendance 

 

Figure 4. Class Schedule Visualization Interface of the Monitoring System 
 

Create, Read, Update, and Delete (CRUD) 
Classroom Management. Figure 4 describes the 
class schedule visualization interface of the de-
veloped monitoring system. The interface dis-
plays the classes scheduled in a specific room 
(e.g., Room 214A) in a weekly calendar format, 
enabling administrators to easily view and 
monitor classroom utilization over a given pe-
riod. 

The schedule is arranged according to time 
slots, days of the week, with color-coded blocks 
being used to represent each of the classes. All 

vital information like the course code, instruc-
tor name, and schedule is included in each 
block, and this allows one to identify the assign-
ments of classes easily. Differentiation of colors 
provides more clarity to the eye and assists us-
ers to make the distinction between various 
subjects and teachers effectively. The visualiza-
tion can enhance the process of monitoring 
since it can give a real-time and organized view 
of the schedules in the classroom, unlike the 
manual or fixed methods of scheduling, which 
causes confusion. It is also useful in making a 



TG Dela Cruz, 2026 / Design and Development of an Automated Monitoring System for Class Schedules and Student Attendance in Higher Education 

 

 
IJMABER  3293 Volume 7 | Number 8 | August | 2026 

better decision because it enables the adminis-
trators to identify a scheduling conflict, time 
slot that is not fully used, or overlapping clas-
ses. 

In the context of quality of a system, this ca-
pability improves the suitability to functional-
ity and usability, as ISO/IEC 25010 Software 

Quality Model defines, which is providing the 
relevant information which is presented in an 
efficient and clear manner. The user-friendly 
design and interactive nature also make the 
layout more effective with user experience and 
efficiency in managing classes. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5. Sections Management Interface 
 
The sections management interface of the 

developed monitoring system was depicted in 
figure 5 and in this system administration is 
able to manage section specific information in 
an effective manner via a centralized dash 
board. The interface presents a table of sections 
with respective advisers, time of the last modi-
fication and action buttons like the edit and de-
lete buttons. The navigation sidebar also gives 
the user the ability to easily access other mod-
ules in the system (e.g. students, faculty, 
courses and rooms) and they help in integrat-

ing the entire system. The interface is an effec-
tive implementation of Create, Read, Update 
and Delete (CRUD), allowing to manage data ef-
fectively and reduce the number of records 
kept by hand. In addition to this, the structured 
structure and easy to use layout to contribute 
to its usability and functional adequacy i.e., 
computing to ISO/IEC 25010 Software Quality 
Model in the sense that administrators can eas-
ily manipulate and revise section information 
of the system. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6. User Registration Interface 
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Figure 6 below shows the user registration 
interface of the developed monitoring system 
enabling the administrators to type in new us-
ers especially faculty members into the system. 
The form can store the necessary personal  and  
authentication information, such as name, RFID 
card number, assigned section, email, and a 
password that can make tasks unique and that 
each user can be duly identified and connected 
with the system. Introduction of RFID infor-
mation facilitates the smooth incorporation 
with the automated feature of attendance  

monitoring. There are also well defined input 
fields and action buttons, which are placed in 
the interface including save and discard that 
encourage user-friendliness and reduce mis-
takes that may occur when entering data. This 
functionality assists in effective user admin-
istration and increased integrity, on one hand, 
security and usability of the data in the system, 
according to the ISO/IEC 25010 Software Qual-
ity Model, because it guarantees proper and se-
cure processing of user data within the system.

 
 

 
 
 
 
 
 
 
 
 
 
 

Figure 7. Course Management Interface 
 
The course management interface of the de-

veloped monitoring system can be displayed in 
Figure 7 the module of adding new academic 
programs or courses. The interface enables the 
administrators to add course information via a 
simple dialog box with action buttons like save 
and discard to confirm or cancel adding course. 
There is the ability to efficiently manage aca-
demic offerings by updating and making timely 
changes on course data in the system.  

Integration of this module with the larger data-
base is done to ensure that the input of courses 
is always in line with the schedules of classes 
and attendance monitoring capabilities of the 
database. Besides, the simple and clear design 
also makes it easier to use and implement in a 
functional manner, as stated in the ISO/IEC 
25010 Software Quality Model, where adminis-
trators get to manage the information related 
to courses in an easy and efficient manner.

 
 
 
 
 
 
 
 
 
 
 
 

Figure 8. Section Editing Interface 
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Figure 8 demonstrates the part of the edit-
ing interface of the monitoring system devel-
oped, which allows the administrators to man-
age the section details quite effectively. The 
shape enables input of the major details like the 
program, the year level, section name, and the 
adviser assigned, so that the records of the sec-
tions is accurate and complete. Action buttons 
like update and discard are used to control ei-
ther the saving or the rejection of changes to  

reduce the possibility of unwanted modifica-
tions. This interface shows the usage of the up-
date feature in the CRUD operations that allows 
proper data management in the system. Fur-
ther, the guided and structured layout adds to 
usability, reliability, and functional suitability 
as per the ISO/IEC 25010 Software Quality 
Model, given that the administrators easily and 
precisely work on section information. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 9. Deletion Confirmation Interface 
 
The section deletion confirmation interface 

in Figure 9 is the interface created in the devel-
oped monitoring system used to control the se-
cure deletion of section records. The dialog box 
invites the administrator to ensure that he/she 
is deleting something, and it is very obvious 
that this is permanent. It has action buttons like 
delete and discard with which the user can ei-
ther continue with the operation or abort it. 
This is useful to avoid unwanted destruction of 
data by making them confirm the removal of 
records before it becomes irreversible. This 

safeguard is implemented to augment security, 
reliability, and information integrity in line 
with ISO/IEC 25010 Software Quality Model, as 
it takes essential precautions in ensuring cru-
cial data and information in a system is safe-
guarded and is handled in responsibility. 

Use of RFID. This feature gathers infor-
mation which are important in vowing the his-
tory of log in users. It comes in handy to estab-
lish certain locations and times of logs. The 
RFID installed in the system is seen on figure 
10. 

 
 

 
 
 
 
 
 
 
 
 

Figure 10. RFID – RC522 for student attendance tracking 
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The RFID-RC522 module shown in Figure 
10 is part of the developed monitoring system 
of the automated student attendance tracking 
system. This is a hardware component which 
primarily reads the RFID tag, which is placed in 
the ID cards with the help of radio frequency 
signals so that it is able to capture the data 
without having physical contact thus it cap-
tures the data by means of radio frequencies. 
Upon scanning with the RFID card, the module 
sends the identification data that the user is 
unique to the system as it is processed in real 
time and the attendance recorded. The integra-
tion of the RFID-RC522 module enhances sys-
tem automation by reducing manual  

intervention and improving the accuracy and 
reliability of attendance records. This compo-
nent contributes to the efficiency, reliability, 
and security of the system in accordance with 
the ISO/IEC 25010 Software Quality Model be-
cause it can help to identify users in the moni-
toring system fast, consistently and securely. 

Classroom Monitoring. This system can as-
sist the department and program chairs in ob-
serving the faculty members according to their 
cycles. It is able to take automatic attendance of 
the students. Due to these characteristics, one 
can make processes easier and more conven-
ient. Monitoring in the classroom is repre-
sented in figure 11. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11. Classroom Monitoring 
 
The user need not wait, but should look at 

Figure 10 and, in its right section, find the but-
ton, which is entitled Download as CSV. Report 
generation is done in CSV file. Should the user 
desire to organize the reports, he or she may 

simply use a vertical ellipsis to sort the reports 
either in an ascending order or descending or-
der and Figure 12 illustrates a sample Attend-
ance Report. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 12. Attendance report  
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Figure 12 show the attendance report cre-
ated by the monitoring system developed in a 
spreadsheet format that gives a systematic and 
ordered attendance record of the students. The 
report  is supported  with basic information like 
the student identification number, name, role, 
date, and time of attendance enabling the ad-
ministrators to easily monitor and certify the 
attendance records. The ability to export the 
data to a spreadsheet format (e.g., Microsoft Ex-
cel) allows storing and analyzing data effi-
ciently and write reports to assist with admin-
istrative activities (e.g. performance monitor-
ing, documentation, etc.). 

 
Part III. Design Model Utilized in Developing 
Class Monitoring 

The design tool that the researcher used in 
developing the application was Rapid Applica-
tion Development (RAD). The quality of the im-
plementation and time to market is directly 
linked with the success or failure of enterprise 
digital transformation initiatives. RAD is no 
longer based on the Waterfall technique but on 
the Agile style of building new product/feature 
and functions in a way that the business can 
keep up to date in the rapidly changing digital 
world. The consequent establishment of quick 
application development processes precondi-
tions the successful implementation of the dig-
ital transformation (Low, 2021). 

The researcher intends to use RAD in the 
course of analyzing and design. When a basic 
framework is at hand, then a basic version is 
developed. The first version is given feedback 
and features are introduced during later pro-
duction cycles. Since this is time-consuming, 
conventional application development pro-
cesses and tools are not able to meet the re-
quirement of the modern enterprise applica-
tions where customers seek solutions that have 
the shortest turnaround time. 

Besides, companies are now seeking more 
stable, less involved, minimal efforts, no-coding 
and highly adaptable application building 
methodologies. The solution of these needs is 
RAD. Thus, the utilization and adoption of RAD 

is quickly becoming a requirement. To create 
superior products at shorter times, RAD col-
lects requirements in focus groups and work-
shops, early prototypes, proof of design testing, 
and makes prototypes by means of reusable 
software components (Idesis, 2020). RAD has 
specifically been adapted to providing differen-
tiation and innovation systems. These projects 
require higher degree of business participation 
and also regular update cycles to remain in 
tune with the market. Speed and agility are em-
phasized in RAD. This high speed is led by the 
ability of RAD and emphasis towards reducing 
the efforts in the planning phase, maximizing 
and attaching the prototype phase, and subse-
quent assistance in reducing the project release 
time. 

Therefore, IT departments able to become 
more productive and yield better project re-
sults. RAD approach transforms the IT teams to 
complete projects within months, days, or 
weeks. By developing a production-ready ap-
plication at a faster pace, the business ables to 
take advantage of its early availability even 
though additional functionality is newly added 
to the application at later phases (Venkata, 
2020). The scholar was using RAD, through 
which one can create a software within a brief 
duration and can see the outcomes promptly to 
the interested parties. 

This software development process inte-
grates both  requirements  definition  phase  or 
activities with iterative 53 prototyping to ena-
ble usable systems to be created within a small 
period of time. This design model enables the 
researcher to roll out fast and save time on the 
total development process due to the reusabil-
ity elements and the parallel development. 
Other features of RAD included requirements 
alterations, gauging advancement, rapid pre-
liminary test, promotion of feedback, and in-
corporation of integration concerns. Figure 13 
Rapid Application Development Based on the 
Original Author James Martin (1991) illustrates 
the key stages through which the researcher 
followed to use the RAD. 
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Figure 13. Rapid Application Development (James Martin, 1991).  
 
Requirement Gathering. The requirement 

gathering was the initial stage that the re-
searcher encountered. The input is discussed in 
this phase therefore leading to rapid analysis 
and design status hence translating to pro-
gramming and development which are tech-
nical. The researcher engaged in interviewing 
in order to establish the existing issue of the 
College of information technology and Engi-
neering in terms of monitoring class schedules 
and student attendance. According to the out-
comes of the interview, the researcher estab-
lished and concluded the requirements of the 
project requirements with the client. The re-
searcher emphasized the role of communica-
tion due to the fact that it plays a vital role in 
the process of measuring objectives, expecta-
tions, schedule, budget of the project. 

Analysis. The researcher then went on with 
the analysis after the requirement-gathering 
phase. The first stage of the system life cycle is 
the planning, and the concept of the system 
flow, analysis of the system requirements, data 
collection, and the project start-up. At this level, 
the researcher examined all possible questions 
of the study and required processes of develop-
ment. 

Design. The limitations and capabilities of 
the software development tools that were nec-
essary in the development were also examined. 
The researcher looked at the plans and the sys-
tem design to be prepared to any eventualities 
that can occur during the course of develop-
ment. The required information such as the 
schedule of classes, student information and 

faculty information was obtained, scanned and 
utilized to document and conduct research of 
the study. 

The layouts that were based on the design 
developed by the researcher were used as the 
user interface to the system after research and 
planning. These design features assisted the re-
searcher to comprehensively describe the us-
age to design and provide the tracking system 
to class schedules and attendance of students. 
It is at this point that the researcher began de-
veloping the front end of the system and at this 
point, the back end was regarded as the most 
crucial part of the development. 

The researcher also made sure that the de-
sign developed is not hidden but must have 
fundamental functions. This aspect was the fi-
nal detail of the application and the code was 
incorporated in the user interface. The part of 
analysis and design was the bread and butter of 
the RAD design methodology. In these phases, 
the researcher was a collaborator with the cli-
ent in that their needs and expectations were 
addressed. The process enabled the researcher 
to adjust the model system until it was attained 
using a satisfactory design. 

The programming part is part of the devel-
opment stage including the front-end applica-
tion development and the back-end application 
development. The researcher had been en-
gaged closely with the clients in developing and 
refining the working prototypes till final prod-
uct was completed. The prototype and beta sys-
tems are a result of the design that was con-
verted by the researcher into the working  
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nursing model. Since most of the issues and po-
tential modifications were taken into account 
during the analysis and design phase, the re-
searcher built the final working model by per-
forming the preparation of rapid construction, 
program, and application development, coding 
of program and units, and integration. Moreo-
ver, when the finished product was released, it 
involved data conversion, testing and changeo-
ver to the system and training was done. 

Testing. This was the stage where system 
performance testing and Evaluation was used. 
The discrepancies between the system and its 
model were discovered through the implemen-
tation of the system using the example input 
data. The researcher made sure that program, 
codes, tests, and development worked as a 
unity to make sure that nothing went wrong 
and that developed system fulfilled goals and 
objectives set by the client. During the testing, 

the clients provided their input during the test-
ing. 56 The idea about their alterations, 
changes, and new ideas were included, as they 
can be used to solve problems arising. At the 
end of each round of the process, there is an ef-
fective monitoring system of the classes sched-
ules and attendance of students. The re-
searcher also made sure that everything was 
revised and proceeded with looking at the sys-
tem bugs along with the client. 

 
Part IV. System Evaluation using ISO/IEC 
25010 Software Quality Standards 

This section entails the analysis of the De-
velopment of a Monitoring System on Class 
Schedule and Student attendance based on the 
ISO/IEC 25010 Software Quality Standards in 
the aspects of (1) Functional Suitability, (2) 
performance efficiency, (3) Reliability, (4) Se-
curity, (5) Usability. 
 

Table 3. Mean and Descriptive Interpretation of the “Design and Development of an Automated  
Monitoring System for Class Schedule and Student Attendance in Higher Education”  
Summary of responses 

No Criteria Mean Descriptive Interpretation 
1 Functional Suitabilitu 4.83 Excellent 
2 Reliability 4.82 Excellent 

3 Security 4.94 Excellent 
4 Usability 4.92 Excellent 
5 Performance 4.93 Excellent 
 Mean 4.88 Excellent 

The response summary analysis shows that 
the designed monitoring system attained a to-
tal average of 4.88, which corresponds to excel-
lent score that depicts a very high standard of 
system acceptability and performance accord-
ing to the ISO/IEC 25010 Software Quality 
Model. Security was the parameter that re-
ceived the greatest mean of 4.94, which means 
that the system is effective in guaranteeing the 
protection of data and other safe management 
of user information. This is then followed by 
performance efficiency (4.93) and usability 
(4.92) which indicate that the system is effi-
cient and its interface to the system is user 
friendly. Also, the functional suitability (4.83) 
and reliability (4.82) were rated highly as well, 
which shows that the system fulfills its func-
tions and works in the expected circumstances 
all the time. These findings also suggest that the 

system can be capable of tracking the schedules 
of classes and the attendance of students with 
minimal and reliable variations in perfor-
mance. In general, the summary of responses 
proves that developed system is quite effective, 
reliable and could be used in higher education 
institutions to enhance the process of academic 
monitoring. 

The findings also indicate that the system is 
capable of tracking the schedule of classes and 
attendance of students without any significant 
changes in performance that are likely to occur. 
In sum, the general overview of responses 
proves that the developed system is very effec-
tive, reliable, and it is appropriate to be imple-
mented in order to enhance the academic mon-
itoring processes in higher education institu-
tions. 
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Conclusion 
The results and findings of the study were 

used to come up with the following conclu-
sions. The program that was developed on class 
schedules and student attendance monitoring 
at the College of Information Technology and 
Engineering, Bulacan State University - Bustos 
Campus, has the potential to be used success-
fully to substitute the manual-based system 
that is currently being used at the department. 
The study has managed to exhibit major system 
functions such as classroom status monitoring, 
classroom management through Create, Read, 
Update and Delete (CRUD) functions, RFID in-
tegration, and classroom monitoring, as a 
whole by use of Data Flow Diagrams (DFD) and 
system flow diagrams. The real classroom sta-
tus of the dashboard supports the efficient 
classroom utilization, and CRUD capabilities al-
low structuring of the data and creation of re-
ports. 

The RFID technology can be integrated to 
enable the system to store the information 
about the user and automatically record his or 
her attendance. The system can also help the 
administrators keep track of the faculty mem-
bers according to their timetables and also rec-
ord attendance of the students in the real time. 
Also, one of the system was created on the 
Rapid Application Development (RAD) model 
and approved by the respondents with the help 
of the ISO/IEC 25010 Software Quality Model 
with a total average score of 4.88 which can be 
discussed as excellent. This outcome implies 
that the system is highly efficient and respon-
sive as well as usable by utilizing a web 
browser. 

Maintaining the user roles is another way in 
which the system works successfully, with the 
distinction of the type of user logged in and re-
quiring the authorization of actions. Only au-
thorized users are allowed to have administra-
tive privileges like the management of user ac-
counts, which makes sure that the system is in 
control. The information management is also 
upgraded as the system keeps records that are 
correct, consistent, and up to date. With regard 
to reliability, the system is very consistent in 
terms of supplying correct reports and ensur-
ing the administrators can easily identify a 

problem and remedy in the monitoring pro-
cess. Security-wise, the system applies the role-
based access control, maintains the use of 
transaction logs (user actions, time and type of 
activity), and uses RFID to identify in a secure 
way. Regarding functionality appropriateness, 
the system makes the process of monitoring 
easier and faster, facilitates competent class-
room management, upholds detailed records 
acquisition, and facilitates the creation and re-
newal of user and administrative accounts. The 
constructed system is in general confirmed as 
efficient, reliable, secure, and relevant to be im-
plemented to the improvement of the academic 
monitoring processes. 

 
Recommendation 

To refer further improvement of the devel-
oped monitoring system and increase the area 
of further research, the following recommenda-
tions may be offered: 
1. Image and Image capture technology inte-

gration. Advancement of the research can 
include the use of technologies that can rec-
ord images or videos in the classroom. This 
can be used to enhance monitoring where 
more data is recorded on what happens in a 
classroom and this enhances the checking of 
attendance. 

2. Installation of Alarm and Notifications. It is 
suggested to include automated warnings 
and notification services to remind mem-
bers of the faculty and students about when 
they have classes. This can assist in reducing 
cases of lateness, scheduling conflicts, under 
and overtime attendance. 

3. Implementation of Biometric Technologies. 
Based on the monitoring of attendance, the 
recommendation is to use biometric sys-
tems, e.g. fingerprint recognition, to en-
hance the accuracy and reliability of moni-
toring. Biometrics have the potential of im-
proving identity authentication, minimizing 
fraudulent activity as well as increasing the 
effectiveness of data retrieval and record 
management. New Technology Implementa-
tion and Growth. 

4. Considering that all evaluation indicators of 
the monitoring system on class schedule 
and student attendance were rated positive 
by the respondents, the system can be 
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deemed to be viable to implement. It is thus 
advisable that the institution embrace and 
scale up the system in order to enhance effi-
ciency in the academic monitoring and ad-
ministrative procedures. 
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