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This study focuses on the need for effective tools to improve assessment 
processes in education by developing and evaluating a software application 
that analyzes test items using Optical Mark Recognition (OMR) technology. 
Traditional methods of test item analysis are often slow and unreliable due 
to manual handling and limited statistical insights. The proposed software 
aims to automate the creation, analysis, and management of test items, 
making the process more efficient for educators. The study follows a mixed-
method approach, using qualitative methods for software design and 
quantitative evaluation based on ISO/IEC 25010 software quality standards. 
Developmental research principles guide the continuous improvement of the 
system to meet educational goals and user needs. Initial assessments by IT 
experts and users confirm the system’s functionality and ease of use. Recent 
advancements in automated assessment systems highlight the potential of 
OMR-based technology to make test item analysis faster and more accurate. 
The evaluation phase uses quantitative measures to assess the system’s 
reliability, efficiency, and user satisfaction. Findings from related studies on 
question difficulty prediction further support improvements to the software, 
ensuring it meets the demands of modern educational assessment. 
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1. Introduction 

*In the 21st-century educational system, 
assessment plays a crucial role in ensuring the 
quality of learning provided to students. According 
to de Guzman and Adamos (2020), effective 
assessment mechanisms offer accurate feedback and 
are central to the learning process, gauging and 
enhancing student learning. They also articulated 
that assessment is used to identify students’ learning 
needs, monitor their progress, and evaluate their 
performance against established learning outcomes. 
It is crucial for students, teachers, and stakeholders 
to comprehend the purpose and significance of 
assessments and their connection to overall student 
learning progress. 

A high-quality test is essential in evaluating 
students’ achievement in line with subject objectives, 
allowing students to self-assess their understanding 
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at the end of each term (Yan et al., 2020). In addition, 
they mentioned that assessments help identify 
individual students' weaknesses, providing valuable 
feedback for improvement. 

However, generating examinations is a labor-
intensive and challenging task for teachers. Often, 
the same test items are reused without proper 
statistical item analysis, leading to deficiencies in 
teaching and unreliable assessments. Currently, 
teachers in the Department of Education (DepEd), 
particularly in the research locale, use an Item 
Analysis System based on MS Excel, which requires 
manual input of students’ test scores, adding to the 
teachers' workload, especially for SHS teachers who 
handle multiple subjects. 

Traditionally, teachers used spreadsheet 
software to compute and generate Test Item 
Analysis results, requiring manual input of students’ 
test results. For example, a teacher with 50 students 
must select the top and bottom 27% scorers, 14 
students each, and manually input their test answers 
into the spreadsheet. This manual process fails to 
guarantee test quality, as ambiguous or misleading 
test items are not addressed, and teachers often use 
the same test questions repeatedly. Test Item 
Analysis is valuable for enhancing teachers’ skills in 
test construction and identifying areas of the 
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curriculum needing more emphasis or clarity (Olipas 
and Luciano, 2024). To address these issues, this 
research focuses on developing an Automated Test 
Item Analysis System utilizing Optical Mark 
Recognition (OMR) and the assessment made by the 
IT experts and end-users on the initial 
implementation of the said system. The said system 
is designed to create, analyze, and collect high-
quality test items, helping teachers develop 
standardized quarter tests for a more efficient and 
reliable learning process. Recent studies have 
demonstrated the benefits of automated systems in 
test item analysis. For example, Kurdi et al. (2020) 
compared various methods for predicting multiple-
choice question difficulty, finding that data-driven 
approaches can significantly enhance the quality and 
fairness of assessments. Similarly, AlKhuzaey et al. 
(2024) highlighted the importance of textual 
complexity as a predictor of question difficulty, 
which can be integrated into automated systems to 
improve item analysis. By leveraging OMR and 
recent advancements in automated test item 
analysis, the innovative system for test item analysis 
aims to reduce teachers' workload, improve test 
quality, and provide more reliable and actionable 
feedback for students. 

2.  Related works 

Recent research on test item analysis and 
assessment systems has focused on developing more 
efficient and accurate methods for evaluating 
student performance and improving educational 
outcomes. A key area of study is the use of 
automated test item analysis systems, which 
leverage technologies such as Optical Mark 
Recognition (OMR), machine learning (ML), and 
artificial intelligence (AI) to streamline the process 
of analyzing test results. These systems provide 
immediate feedback on student performance, 
enabling educators to make data-driven decisions. 
For instance, an AI-based test item analysis system 
was shown to enhance the reliability and validity of 
assessments by identifying patterns in student 
responses and flagging poorly designed or biased 
questions (Khosravi et al., 2022).  

Optical Mark Recognition (OMR) has gained 
prominence for its ability to automate the grading of 
multiple-choice tests. Studies such as that by Das et 
al. (2022) demonstrated the efficiency of OMR 
systems in handling large volumes of answer sheets, 
reducing the time and human error associated with 
manual grading processes. OMR-based systems can 
also generate detailed item analysis reports that help 
instructors identify test questions that are too 
difficult, too easy, or unclear, thus informing test 
design improvements (Akhtar and Kovacs, 2024). 
Recent developments in OMR technology as with the 
study of Tinh and Minh (2024) have integrated AI 
algorithms that improve accuracy in reading answer 
sheets because it uses a fast object detection model 
to detect markers effectively and then segment the 
answer sheet into smaller regions for the mark 

reader model to recognize the user's selections 
accurately.  

Furthermore, web-based assessment systems are 
increasingly being adopted in educational 
institutions, allowing for more flexible and scalable 
testing environments. These platforms enable 
students to take assessments remotely while offering 
real-time feedback and performance analytics. 
Research by Ngqondi et al. (2021) highlighted the 
advantages of such systems, particularly their ability 
to accommodate large numbers of students while 
maintaining high levels of test security through 
features like randomized question banks and 
proctoring mechanisms. Additionally, test portals 
equipped with assessment analytics capabilities can 
provide insights into student learning patterns, 
which are instrumental in curriculum design and 
instructional strategies (Vashishth et al., 2024).  

Another growing area of interest is the 
application of big data and learning analytics in 
assessment systems. These technologies allow 
educators to analyze vast amounts of assessment 
data to uncover trends in student performance, 
predict future outcomes, and identify at-risk 
students early (Alalawi et al., 2024; Ikegwu et al., 
2024). According to recent studies, integrating 
learning analytics into test item analysis can help 
educators pinpoint specific areas where students 
struggle, enabling personalized learning 
interventions that cater to individual student needs 
(Shoaib et al., 2024). Such systems also contribute to 
adaptive testing mechanisms, where test difficulty 
adjusts in real-time based on the student's 
performance, providing a more accurate measure of 
their abilities (Raj and Renumol, 2024).  

Data security and privacy are crucial 
considerations in developing and deploying online 
assessment systems. Studies have emphasized the 
need for robust encryption methods and secure data 
storage solutions to protect sensitive student data 
from unauthorized access (Afridon et al., 2024). As 
test item analysis systems evolve, it is essential to 
ensure that data privacy regulations, such as the 
General Data Protection Regulation (GDPR), are 
adhered to, particularly when storing assessment 
results and student profiles on cloud-based 
platforms. 

As a whole, recent literature on test item analysis 
and assessment systems highlights significant 
advancements in the use of OMR, AI, learning 
analytics, and cloud-based platforms. These 
innovations are enhancing the accuracy and 
efficiency of educational assessments while also 
providing valuable insights into student learning 
behaviors. However, ongoing attention to data 
privacy and system security is critical as these 
technologies continue to evolve and become more 
widespread in educational settings. 

3. Methodology 

This study adopts a sequential explanatory mixed 
methods design to develop and evaluate the App for 
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innovative test item analysis using Optical Mark 
Recognition (OMR). Initially, quantitative data is 
collected to assess the app's performance against ISO 
software quality assurance standards (ISO/IEC 
25010), focusing on attributes like functionality, 
reliability, usability, and efficiency. This phase, 
according to Attia et al. (2024), provides objective 
metrics regarding the app's effectiveness. 
Subsequently, qualitative methods are employed to 
delve into user experiences and preferences, 
emphasizing customer interaction, feedback, and 
iterative adjustments throughout the software 
development process.  

Qualitative data, gathered through interviews or 
surveys, explores user interactions and informs 
further app refinement based on iterative feedback 
loops. Tkalich et al. (2025) mentioned that thematic 
analysis integrates these qualitative insights with 
quantitative results, offering a comprehensive 
understanding of the app's development and users. 
By sequentially integrating quantitative and 
qualitative approaches, this mixed methods design 
ensures a robust evaluation framework for 
enhancing the innovative capabilities of the test item 
analysis app. 

As regards, assessment of system performance 
based on ISO/IEC 25010 standards and user 
acceptability. Data will be gathered on attributes 
such as functionality, reliability, availability, 
efficiency, security, maintainability, and portability. 
The collected data will be organized in a database or 
spreadsheet for analysis. 

Descriptive statistics such as frequency count, 
percentage, and weighted mean will be used to 
summarize the results. The frequency count will 
show how often each rating was given, the 
percentage will show the distribution of responses, 
and the weighted mean will show the overall average 
score that reflects how participants perceive the 
quality of the system. 

The results will be interpreted using a 4-point 
Likert scale. A score between 3.35 and 4.00 means 
the system is highly functional, reliable, available, 
efficient, secure, maintainable, portable, and 
effective. A score between 2.25 and 3.24 means the 
system is functional, reliable, available, efficient, 
secure, maintainable, portable, and effective. A score 
between 1.75 and 2.24 means the system is slightly 
functional, reliable, available, efficient, secure, 

maintainable, portable, and effective. Lastly, a score 
between 1.00 and 1.74 means the system is not 
functional, reliable, available, efficient, secure, 
maintainable, portable, or effective. 

This scale offers a clear framework for evaluating 
the system’s strengths and weaknesses across 
various attributes. Higher scores indicate strong 
performance, while lower scores highlight areas for 
improvement. This analysis provides a 
comprehensive evaluation based on international 
standards and user feedback. 

4. Results and discussion 

This section presents the findings of the study 
and offers a comprehensive analysis of their 
implications, elucidating their contribution to the 
existing body of literature and addressing the 
research questions articulated at the outset. 

4.1. Design and development process undertaken 
to create the innovative test analysis system 
using OMR  

The app for innovative test item analysis with 
OMR was successfully completed by following the 
different phases of the Agile Model. Each phase is 
described and explained below. Defining 
requirements: This initial phase involved planning 
the components for the upcoming work in 
collaboration with various stakeholders. Priorities 
and specifications were established during this 
stage. The researcher and her former thesis advisee 
conducted on-site meetings and interviews with the 
Senior High School (SHS) faculty and school head 
who are employed at the locale of the study. As part 
of the agreement, a letter of request and a series of 
questions were sent to the clients to gather their 
perspectives on the system’s functionality. This 
process helped identify the issues and challenges 
encountered during the quarterly assessment and 
evaluation of SHS learners. A thorough review of 
current assessment policies, guidelines, rules, 
regulations, forms, and reports mandated by the 
Department of Education (DepEd) was also 
conducted. Table 1 lists the problems and difficulties 
identified in the current process, along with the 
proposed solutions. 

 
Table 1: Problems encountered in the current process and proposed solutions 

Transaction workflow Problems and difficulties encountered Solutions 

Examination process 
 Time-consuming manual checking of test papers 

 Susceptibility to human errors 
 Compromised accuracy of test scores due to student cheating 

Use of bubble sheets and optical mark 
recognition (OMR) to automate test paper 

checking 

Generation of test 
item analysis 

 Manual input of test results in MS Excel 
 Reuse of test questions despite the generated analysis 
 Rejected test items are not automatically deleted, 

compromising test quality 

Development of an automated test item 
analysis system using optical mark recognition 

to expedite test item analysis 

Test bank 
 Test questions stored in MS Word without a manageable 

database 

Integration of a comprehensive test item 
banking system to easily manage and locate 

test items 

 

Following the interviews, it was evident that the 
manual checking of test papers and the subsequent 
test item analysis were time-consuming tasks, 

creating a significant burden for SHS teachers, 
especially those handling multiple subjects outside 
their specialization. The use of manual checking 
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methods, sometimes involving students, increased 
the risk of inaccuracies and cheating. Several studies 
have documented these challenges, highlighting how 
traditional methods of assessment, which often rely 
on manual processes, introduce risks such as 
miscalculations, delayed feedback, and even 
opportunities for student dishonesty (Braun et al., 
2023). Additionally, Fagbohun et al. (2024) in their 
research mentioned that by eliminating manual 
steps in test scoring, educators can focus on more 
critical teaching tasks and ensure that the evaluation 
process remains objective and transparent.  

System design: In this phase, design 
specifications were determined for the development 
of the interface, software, and database. The system 
design was based on approved guidelines and 
agreed-upon software and hardware specifications 
between the researchers and stakeholders. This 
stage included the creation of flow diagrams to 
demonstrate the system’s functional design. These 
diagrams are effective in illustrating the logical flow 
of data and operations within the system, providing 
stakeholders with a clear understanding of how the 
system will function upon implementation. These 
visual representations, according to Masegosa et al. 
(2024), also aid in identifying potential design issues 
early in the development process, allowing for 
adjustments before coding begins.  

Technical specifications: The system is comprised 
of several components, including software, 
hardware, and end-users. 
 
a) Software Specification: The App for innovative 

test item analysis employs a range of web-based 

software components and frameworks to 
facilitate efficient user interaction with the 
system. These include HTML 5 for structuring 
web pages, PHP for server-side scripting, MySQL 
for database management, jQuery 1.10.2 for 
simplifying JavaScript programming, Bootstrap 
3.1.1 for responsive web design, and JavaScript 
for client-side scripting. According to Igbokwe 
(2023), the system can ensure compatibility 
across various web browsers such as Google 
Chrome, Mozilla Firefox, and Microsoft Edge to 
enhance accessibility and usability for users.  

b) Hardware Specification: The hardware 
requirements of the software app for innovative 
test item analysis encompass essential 
components necessary for input, processing, 
output, and storage functionalities. These include 
Personal Computers (PCs) and laptops for 
accessing and using the system, printers and 
scanners for document processing and data input, 
and a Local Area Network (LAN) for connecting 
multiple devices within a restricted area. The 
system operates efficiently with a minimum 
specification of a Pentium IV or higher processor, 
at least 2GB of memory, and 5GB of free storage 
space. It is compatible with major operating 
systems such as Windows, Linux, and Mac OS, 
ensuring flexibility and accessibility across 
different computing platforms (Swiecki et al., 
2022).  

 
Table 2 presents the minimum hardware and 

software specifications required for personal 
computers and laptops. 

 
Table 2: System requirements for PC and laptop 

Hardware Minimum specification Software Minimum specification 
Processor Pentium IV or higher Operating system Windows, Linux, Mac OS 

Memory At least 2GB or higher Web browser 
Google Chrome, Mozilla Firefox, 

Microsoft Edge 
Storage 5GB of free space MS office 2007 or higher 

 

End-users’ description of the roles and 
functionalities accessible to authorized users can be 
summarized as follows: 
 
 Administrator. Can perform various system 

functionalities after authentication, such as 
updating student and school information, 
generating test item analysis and examination, and 
managing user accounts. 

 Teacher. Can access functionalities like generating 
examinations, creating test questions, promoting 
students, and importing test scores. 

 
The Administrator, after authentication, has full 

control over the system, including updating school 
and student information, managing user accounts, 
generating test item analyses, and overseeing 
examination processes. On the other hand, the 
teacher's role focuses on classroom-related 
functionalities, such as creating and generating 
examinations, formulating test questions, promoting 
students, and importing test scores. This role-based 

access ensures that each user interacts with the 
system according to their responsibilities, promoting 
security and operational efficiency in managing 
assessments. 

Through the login process, administrators and 
teachers can access the system and perform their 
respective functions using authenticated credentials. 
The design ensures that only authorized users can 
access the application.  

Procedural design: Procedural design in the app 
for innovative test item analysis translates structural 
elements into detailed procedural explanations, as 
depicted in various diagrams below: 
 
 OMR form scanner: The OMR Form Scanner 

process involves several steps depicted in Fig. 1. 
Users begin by accessing the OMR Form Scanner 
and creating a template within the system. They 
then select images and scan them, with scanned 
data automatically saved as an Excel file. To 
analyze the scanned OMR data for item difficulty 
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and metrics, users copy the Excel file into a 
designated bubble sheet Excel file.  

 Users module: Fig. 1 outlines the functionalities 
accessible through the user or teachers’ module. 
Upon logging in, teachers can view profiles, access 
students' test results, generate test item analysis 
reports, manage the test bank, create examinations, 
import reports and scores, update contact 
information, and modify passwords. The session 
ends upon logging out. 

 Admin module: Fig. 1 also illustrates the flow of 
processes on the Admin’s Module. Admins begin by 
logging in and verifying their account. They can 
access and update site details, manage teacher and 
student data, assign subjects, view student lists, 
manage test banks, analyze test items, and perform 
other administrative functions (Delgado et al., 
2015). The system terminates upon logging out. 

 

Administrator
Innovative Test Item 

Analysis App with OMR
Teachers

Reports Reports

Test Information Item Discrimination and Difficulty

School Information

Subject Information

Class Information

Test Questions

Scores

 
Fig. 1: Process flow on the admin module 

 

Software design: Software design transforms user 
requirements into coding and implementation 
strategies. Using Data Flow Diagrams (DFD), the 
system's functionalities and data flow are graphically 
represented.  

Interface design: Interface design focuses on the 
aesthetic and functional aspects of the graphical user 
interface (GUI), ensuring ease of use. Elements such 
as buttons, navigation keys, menus, and inputs 
facilitate user interaction. The interface for the app 
for innovative test item analysis was developed 
using Bootstrap, HTML 5, CSS, and jQuery, ensuring 
responsiveness across devices (Pushpakumar et al., 
2023). The interface design prioritizes both aesthetic 
appeal and functionality, ensuring that users can 
easily navigate the system. It incorporates elements 
like buttons, menus, and input fields that facilitate 
seamless user interaction. By using the above-
mentioned tools, the interface ensures 
responsiveness across various devices, offering a 
consistent user experience regardless of the 
platform. 

Development: The development phase involved 
coding the system using PHP for scripting, JavaScript 
and JQuery for programming, and Bootstrap, CSS, 
and HTML 5 for the front-end interface. MySQL 
managed the database, ensuring cross-platform 
compatibility and responsiveness in a web-based 
environment (Vassallo et al., 2019). During this 

phase, the system was coded using multiple 
programming tools, ensuring the interface was 
modern, responsive, and easy to use, while MySQL 
handled the database management to ensure cross-
platform compatibility in a web-based environment. 

User Acceptance Testing: User acceptance testing 
involved end-users accessing the system via LAN, 
logging in, and evaluating its features. Detected bugs 
and errors were resolved, and user feedback was 
incorporated before system release (Davis and 
Venkatesh, 2004). In this phase, end-users, primarily 
teachers and administrators, accessed the system via 
a local area network (LAN) to test its features. Any 
bugs or issues encountered were addressed, and 
feedback from users was incorporated into the final 
adjustments to ensure the system met user 
expectations before its official release. 

Releasing: The final stage included system 
deployment in the SHS Department, orientation and 
training for end-users, and evaluation based on ISO 
25010 Software Product Quality Standards (Gupta 
and Gayathri, 2022). A user manual was provided to 
guide users, ensuring seamless integration and 
usability. The final stage of system deployment 
involved rolling out the software to the Senior High 
School Department, conducting orientation and 
training sessions for end-users, and evaluating the 
system based on ISO 25010 Software Product 
Quality Standards. A user manual was also provided 
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to ensure that users could operate the system 
effectively and integrate it smoothly into their 
workflow. 

Generally speaking, this system stands out from 
other available applications and previous studies 
due to its advanced integration of OMR technology, 
automated test item analysis, and comprehensive 
test item management. Unlike traditional systems 
that rely on manual data entry or scattered files, it 
streamlines the entire process by automating the 
scanning, analysis, and reporting of test results, 
significantly reducing time and errors. Its role-based 
access ensures that teachers and administrators 
have distinct functionalities tailored to their specific 
needs, enhancing both security and usability.  

Additionally, the system's ability to export OMR 
data into Excel files for further analysis provides 
users with greater flexibility, allowing for more in-
depth manipulation of the data as needed. These 
features, combined with their user-friendly interface 
and scalable design, offer a more efficient and 
comprehensive solution for managing assessments 
and improving the quality of test items. 

4.2. Evaluation of the app for innovative test item 
analysis using OMR based on ISO 25010/IEC 
25010 criteria by IT experts 

Alem (2020) inferred that data interpretation 
involves the process through which data are 
reviewed to reach an informed conclusion. It assigns 
meaning to the information analyzed and determines 
its significance and implications. The interpretation 
and analysis of data for the evaluation of the App for 
innovative test item analysis using Optical Mark 
Recognition (OMR) by IT experts aim to make sense 
of the numerical data collected, analyzed, and 
presented. 

Functional suitability: Functional suitability 
measures the degree to which a system provides the 
functions that meet stated and implied needs when 
used under specified conditions. This characteristic 
includes functional completeness, functional 
correctness, and functional appropriateness. 

The three sub-categories under functional 
suitability received an overall weighted mean rating 
of 3.80 (very functional). Functional completeness is 
rated 3.80, indicating that the system meets all 
specified goals and objectives. Functional 
correctness rated 3.60, confirming the system's 
ability to provide accurate results. Functional 
appropriateness received a 4.00 rating, showing that 
the system facilitates the accomplishment of 
specified tasks and objectives. The results imply that 
the system provides all necessary features for the 
operation of the SHS Department for test item 
analysis, successfully automating the test item 
analysis process and meeting stated and implied 
needs under specified conditions. According to 
ISO/IEC 25010:2011, functional suitability is crucial 
for determining the overall effectiveness of a 
software system in meeting user requirements. This 
also means that the was evaluated as highly 

functional by IT experts, demonstrating strong 
performance across functional completeness, 
correctness, and appropriateness. It successfully 
meets all specified goals, provides accurate results, 
and facilitates the accomplishment of tasks, 
particularly in automating the test item analysis 
process. This indicates that the system effectively 
addresses the needs of the SHS Department and 
operates efficiently under the given conditions. 

Performance efficiency: Performance efficiency 
represents the performance of the app for innovative 
test item analysis using OMR relative to the number 
of resources used under stated conditions. This 
characteristic includes time behavior, resource 
utilization, and capacity. The performance efficiency 
obtained a weighted mean of 3.93 (Very Efficient). 
Time behavior rated 3.80, indicating the system's 
ability to respond and process user requests 
efficiently. Resource utilization and capacity both 
rated 4.00, demonstrating that the system provides 
accurate results with minimal resources and can 
handle user requests without difficulty. 

The overall rating of 3.93 indicates that the 
system is very efficient, capable of processing 
information simultaneously without delays or 
technical issues. Efficient software performance is 
essential for enhancing user satisfaction and 
productivity. The system's high efficiency rating 
reflects its ability to process tasks quickly and 
handle simultaneous operations without 
experiencing slowdowns or technical issues. This 
level of performance is crucial for maintaining 
smooth workflows, reducing downtime, and 
ultimately increasing both user satisfaction and 
productivity in managing test item analysis. 

Compatibility: Compatibility is the degree to 
which the app for innovative test item analysis using 
OMR can exchange information with other products, 
systems, or components while sharing the same 
hardware or software environment. This 
characteristic includes co-existence and 
interoperability. A quantitative rating of 3.80 for co-
existence suggests that the application functions 
effectively alongside other applications in a shared 
environment. Interoperability rated 4.00, signifying 
that the system's resources can be used by other 
applications simultaneously without affecting 
functionality. The overall mean of 3.90 implies high 
compatibility’. 

The high compatibility rating indicates that the 
system can be used simultaneously with other 
applications and share the same hardware or 
software environment without performance issues. 
This aligns with findings that emphasize the 
importance of compatibility in ensuring seamless 
integration and operation across different systems 
(van Berkel et al., 2020). The system’s high 
compatibility rating means it can function alongside 
other applications without causing conflicts or 
performance degradation, ensuring smooth 
integration into existing workflows. This capability is 
essential for institutions that rely on multiple 
software solutions, as it enables efficient 
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multitasking and interoperability, enhancing overall 
system effectiveness. 

Usability: Usability measures the degree to which 
specified users can achieve specified goals with 
effectiveness, efficiency, and satisfaction in a 
specified context of use. This characteristic includes 
appropriateness, recognizability, learnability, 
operability, user error protection, user interface, and 
accessibility. The usability was rated 3.76 (Very 
Usable). Appropriateness, recognizability, 
learnability, operability, user interface, and 
accessibility all rated 3.80, while user error 
protection rated 3.40. 

The overall usability rating of 3.76 signifies that 
the system is user-friendly, easy to learn, and 
effective in achieving specified goals. Usability is a 
critical factor in software adoption and user 
satisfaction. This high level of usability is essential 
for promoting software adoption and enhancing user 
satisfaction, as it ensures that users can achieve their 
goals efficiently while minimizing frustration and 
errors during use. 

Reliability: Reliability measures the degree to 
which the app for innovative test item analysis using 
OMR performs specified functions under specified 
conditions for a specified period. This characteristic 
includes maturity, availability, fault tolerance, and 
recoverability. The reliability was rated 3.75 (Very 
Reliable). Maturity and availability were rated 4.00, 
fault tolerance rated 3.40, and recoverability rated 
3.60. 

The high reliability rating indicates that the 
system can be trusted to perform consistently over 
time, even in the presence of faults. Reliable software 
systems are essential for maintaining operational 
stability and users’ trust. With high scores in 
maturity and availability, the system demonstrates 
robust performance and readiness for use in real-
world conditions. This level of reliability is crucial 
for ensuring operational stability and fostering user 
trust, as it reassures users that they can depend on 
the system for accurate and timely test item analysis. 

Security: Security measures the degree to which 
the app for innovative test item analysis using OMR 
protects information and data so that access is 
appropriate to authorization levels. This 
characteristic includes confidentiality, integrity, non-
repudiation, accountability, and authenticity. The 
security was rated 3.64 (Very Secure). 
Confidentiality rated 4.00, integrity rated 3.80, non-
repudiation and accountability both rated 3.40, and 
authenticity rated 3.60. 

The overall security rating of 3.64 indicates that 
the system effectively protects data and maintains 
integrity, preventing unauthorized access and 
modifications. Security is paramount in protecting 
sensitive information and ensuring compliance with 
data protection regulations (Saarela et al., 2017). 
With strong scores in confidentiality and integrity, 
the system demonstrates a robust framework for 
protecting sensitive information while ensuring that 
access aligns with user authorization levels. This 
focus on security is essential for protecting user data 

and complying with data protection regulations, 
thereby reinforcing user confidence in the system’s 
reliability and safety. 

Maintainability: Maintainability measures the 
degree of effectiveness and efficiency with which the 
app for innovative test item analysis using OMR can 
be modified to improve, correct, or adapt to changes 
in the environment and requirements. This 
characteristic includes modularity, reusability, 
analyzability, modifiability, and testability. The 
maintainability was rated 3.64 (Very Maintainable). 
Modularity rated 3.87, reusability rated 3.8, 
analyzability rated 3.40, and both modifiability and 
testability rated 3.60. 

The overall maintainability rating of 3.64 
indicates that the system can be easily updated and 
modified, ensuring continued performance and 
adaptability. Maintainable systems are crucial for 
long-term sustainability and cost-effectiveness. High 
scores in modularity and reusability indicate that the 
system's components can be efficiently repurposed 
or adjusted, facilitating ongoing improvements. This 
level of maintainability is vital for ensuring the 
system's long-term sustainability and cost-
effectiveness, as it reduces the need for extensive 
overhauls and supports continuous enhancement in 
response to user needs. 

Portability: Portability measures the degree of 
effectiveness and efficiency with which the app for 
innovative test item analysis using OMR can be 
transferred from one environment to another. This 
characteristic includes adaptability, installability, 
and replaceability. The portability was rated 3.80 
(very portable). Adaptability, installability, and 
replaceability all rated 3.80. 

The high portability rating indicates that the 
system can be used in various environments and is 
adaptable to hardware and software upgrades. 
Portability enhances the system's versatility and 
usability across different platforms (Nayebi et al., 
2012). With equally high scores in adaptability, 
installability, and replaceability, the system can be 
easily integrated into new settings and updated as 
necessary. This level of portability enhances the 
system's versatility, ensuring that it remains 
functional and user-friendly across diverse platforms 
and technology landscapes, ultimately improving 
user accessibility and experience. 

Fig. 2 summarizes the evaluation of the IT experts 
on the app for innovative test item analysis based on 
ISO/IEC 25010 Software Product Quality Standards. 
The results indicate that the system complies with 
various software quality criteria, suggesting its high 
suitability for implementation in the DepEd Senior 
High School, particularly at the research locale. 

The results highlight the system's alignment with 
essential software quality criteria, such as functional 
suitability, usability, reliability, security, 
maintainability, and portability. This strong 
compliance indicates that the system not only meets 
the necessary performance and operational 
standards but also demonstrates a high degree of 
suitability for implementation within the 
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Department of Education's Senior High School, 
particularly in the specific research locale. Overall, 
these findings suggest that the system is well-

equipped to enhance the efficiency and effectiveness 
of test item analysis processes in educational 
settings. 

 

OVERALL RATING

     
         Functional Suitability

         Performance Efficiency 

         Compatibility

Evaluation of the Innovative Test Item 
Analysis with OMR by the IT Experts

         Usability

     
         Reliability

3.75

     
         Security

3.64

     
         Maintainability 3.64

     
         Portability 3.80

3.80

3.93

3.90

3.76

 
Fig. 2: Summary of evaluation made by the IT experts 

 

4.3. Users’ evaluation of innovative test analysis 
system using OMR based on ISO 25010 software 
product quality standards 

End-users, primarily teachers, evaluated the app 
for innovative test item analysis using OMR based on 
functional suitability, performance efficiency, and 
usability. 

Functional suitability: The functional suitability 
received an overall weighted mean rating of 3.80 
(very functional), indicating the system meets all 
specified user requirements. 

The high rating suggests that the system is 
functionally suitable for end-users' needs, effectively 
automating the manual process of evaluating 
students. User satisfaction with functional suitability 
is crucial for successful system adoption. End-users, 
primarily teachers, evaluated the app for innovative 
test item analysis using OMR across key dimensions 
of functional suitability, performance efficiency, and 
usability. The system achieved an overall weighted 
mean rating of 3.80 (very functional) for functional 
suitability, indicating that it successfully meets all 
specified user requirements. This high rating reflects 
the system's effectiveness in automating the 
previously manual process of student evaluation, 
enhancing the efficiency of test analysis. Such user 
satisfaction regarding functional suitability is 
essential for fostering successful adoption and 
sustained use of the system within educational 
settings. 

Performance efficiency: The performance 
efficiency received an overall rating of 3.67 (Very 
Efficient), indicating efficient resource utilization 
and capability to handle user requests. 

Efficient performance reduces the time required 
for tasks, enhancing user productivity and 
satisfaction. Performance efficiency is a key 
determinant of user acceptance and system success 
(Shneiderman et al., 2016). 

Usability: The usability received an overall rating 
of 3.73 (Very Usable), indicating the system is user-
friendly and easy to learn. 

High usability ensures that end-users can 
effectively and efficiently use the system, leading to 
higher satisfaction and productivity. Usability is a 
critical factor in the overall user experience and 
system success (Krug, 2013). The app for innovative 
test item analysis using OMR received an overall 
rating of 3.67 (Very Efficient) for performance 
efficiency. This rating indicates that the system 
effectively utilizes resources and can efficiently 
handle user requests, which contributes to a 
smoother operational experience. Enhanced 
performance efficiency minimizes the time required 
to complete tasks, thereby increasing user 
productivity and satisfaction, making it a crucial 
factor for user acceptance and the overall success of 
the system. Summary of users’ evaluation: Fig. 3 
summarizes the evaluation by end-users, indicating 
high acceptance, adaptability, and integration 
readiness. The results suggest that system is very 
functional, efficient, and usable, making it highly 
recommended for use in DepEd Senior High School, 
particularly in one national high school in the 
schools division of Nueva Ecija. 

These positive assessments indicate strong 
acceptance and adaptability of the system, along 
with its readiness for integration into existing 
educational frameworks. Consequently, the results 
suggest that the app is highly recommended for 
implementation in DepEd Senior High Schools, 
particularly within a national high school in the 
schools division of Nueva Ecija, highlighting its 
potential to enhance educational processes. 

4.4. Level of effectiveness of system 
implementation  

Implementation involves executing a plan or 
design to ensure proper operation in its 
environment. Effective implementation is critical for 
ensuring that systems perform as intended and meet 
user requirements (Haleem et al., 2022). According 
to Delone and McLean (2003), user satisfaction is a 
key indicator of successful system implementation 
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and overall effectiveness. Table 3 below shows the 
data on the evaluation of the system's 
implementation effectiveness.  

The system received an overall rating of 3.86 
(highly effective), indicating successful 
implementation and user satisfaction. This rating 
reflects that the system meets user requirements 
and provides significant advantages for test item 
analysis, improving the overall evaluation process. 
These findings are consistent with previous research 
highlighting that well-implemented systems not only 
fulfill user needs but also enhance operational 
efficiency (Venkatesh et al., 2003). 

OVERALL RATING

     

Evaluation of the Innovative Test Item
Analysis with OMR by the End-Users

3.80        Functional Suitability

3.80      Usability

      Performance Efficiency 3.80

 
Fig. 3: Summary of the end-users’ evaluation 

 
Table 3: Evaluation of the effectiveness of the system’s implementation 

Item statements Weighted mean Verbal description 
1.  The system is easy to use 4.00 Highly effective 

2.  The system has recognizable icons 3.80 Highly effective 
3.  The system can accurately deliver user commands 3.80 Highly effective 

4.  The system provides easy access to reports and generates reports easily 3.80 Highly effective 
5.  Username and password are used as access passes for authorized users 3.80 Highly effective 

6.  The application can be accessed using any device 4.00 Highly effective 
7.  Mistakes in using the system can be easily recovered 3.60 Effective 

8.  The organization of the information in the application interface screens is clear 3.80 Highly effective 
9.  The system reduces the time consumed in checking examinations and generating test item 

analysis 
4.00 Highly effective 

10.  The system has all the necessary functions it should have for test item analysis 4.00 Highly effective 
Mean 3.86 Highly effective 

 

The findings also indicate that the system 
successfully meets user requirements and enhances 
the evaluation process, as reflected in the high 
ratings for various functionalities, including ease of 
use, recognizable icons, accurate command delivery, 
and efficient report generation. Notably, the ability 
to access the application on any device and its 
effectiveness in reducing the time required for 
checking examinations further contribute to user 
satisfaction. 

5. Conclusion 

The development and implementation of an 
innovative test item analysis system utilizing Optical 
Mark Recognition (OMR) technology has shown 
significant promise in enhancing the efficiency and 
accuracy of educational assessments. This study 
highlights the critical need for automated 
assessment tools in modern educational settings, 
addressing the inefficiencies and limitations of 
traditional manual methods. The new system 
successfully automates the creation, analysis, and 
management of test items, significantly reducing 
teachers' workload and improving the quality of 
assessments. Evaluations based on ISO/IEC 25010 
software quality standards by IT experts confirm the 
system's high performance across various criteria, 
including functional suitability, performance 
efficiency, compatibility, usability, reliability, and 
security. The system demonstrates robust 
functionality, efficient performance, and high 
compatibility with existing educational tools, 
ensuring seamless integration and user satisfaction. 
Furthermore, the innovative system's ability to 
provide accurate and reliable assessments 

contributes to better educational outcomes by 
offering actionable feedback to students and 
educators.  

To maximize the benefits, it is recommended that 
the system be widely implemented across 
educational institutions with comprehensive 
training programs to ensure effective use. 
Continuous improvement and regular updates 
should be prioritized to enhance functionality and 
incorporate new features. Integration with 
curriculum development will ensure alignment with 
learning objectives, creating assessments that 
accurately measure student learning. Future 
development should expand the system to 
accommodate diverse assessment types, ensuring a 
comprehensive solution for educational needs. 
Robust data privacy and security measures must be 
implemented to protect sensitive information, and 
collaborative efforts between educational 
institutions, developers, and policymakers should be 
encouraged to refine and expand the system. 

5.1. Further studies 

In light of the promising results from the 
evaluation of the app for innovative test item 
analysis using OMR, further studies could explore 
several avenues to enhance its impact and utility. 
First, future research could investigate the long-term 
effects of implementing the system on teachers' 
efficiency and student outcomes, particularly in 
various educational contexts and diverse subjects.  

Additionally, studies could focus on the 
integration of advanced analytics, such as machine 
learning algorithms, to provide deeper insights into 
student performance and item effectiveness. 
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Exploring user experience in different educational 
settings could also yield valuable feedback for 
refining the user interface and functionality, 
ensuring that the system remains intuitive and 
accessible to all educators.  

Finally, assessing the scalability of the application 
in larger educational institutions or across multiple 
schools could provide insights into its adaptability 
and potential for broader implementation, 
supporting a more widespread shift toward 
innovative assessment practices in education. 
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