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ABSTRACT

The increasing need for effective learning evaluation in higher education is driving the development of
big data-based systems to provide comprehensive insights. This research aims at developing an Intelligent
Learning Evaluation System (ILES) to support team teaching and monitor the effectiveness of the learning
process through pre-tests, post-tests and periodic evaluations. The system was developed using the Agile
methodology, including iterative stages of requirements gathering, design, development, testing and
implementation. Codeigniter is used for backend development, PostgreSQL as database. This system enables
dynamic monitoring and evaluation of teaching performance and student learning outcomes. The finding
showed that the Real-time data visualization and user-friendly dashboards improve decision making for
faculty and administrators. Testing shows increased engagement and actionable insights for performance
improvement. ILES demonstrates the potential of big data in higher education by enabling data-based
decision making and driving continuous improvement in teaching and learning. Future research will explore
integration with broader institutional systems and its scalability.

Keywords: Smart Learning Evaluation; Student Performance Analysis; Advanced Data Analytics; Real-time
Feedback; Big Data.

RESUMEN

La creciente necesidad de una evaluacion eficaz del aprendizaje en la educacion superior esta impulsando
el desarrollo de sistemas basados en big data para proporcionar conocimientos integrales. Esta investigacion
tiene como objetivo desarrollar un Sistema Inteligente de Evaluacion del Aprendizaje (ILES) para apoyar la
ensefanza en equipo y monitorear la efectividad del proceso de aprendizaje a través de pruebas previas,
posteriores y evaluaciones periodicas. El sistema fue desarrollado utilizando la metodologia Agile, incluyendo
etapas iterativas de recopilacion de requisitos, disefio, desarrollo, prueba e implementacion. Codeigniter
se utiliza para el desarrollo backend, PostgreSQL como base de datos. Este sistema permite el seguimiento
y la evaluacion dinamica del desempeno docente y de los resultados del aprendizaje de los estudiantes. El
hallazgo demostro que la visualizacion de datos en tiempo real y los paneles faciles de usar mejoran la toma
de decisiones de profesores y administradores. Las pruebas muestran un mayor compromiso y conocimientos
practicos para mejorar el rendimiento. ILES demuestra el potencial del big data en la educacion superior
al permitir la toma de decisiones basada en datos e impulsar la mejora continua en la ensenanza y el
aprendizaje. Las investigaciones futuras exploraran la integracion con sistemas institucionales mas amplios
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y su escalabilidad.

Palabras clave: Evaluacion del Aprendizaje Inteligente; Analisis del Desempeiio Estudiantil; Analisis de Datos
Avanzado; Comentarios en Tiempo Real; Grandes Datos.

INTRODUCTION

In the rapidly evolving digital era, big data has become one of the most influential technological innovations
in various sectors, including education.-? This technology enables the efficient collection, storage and analysis
of large amounts of data, opening up new opportunities to improve the quality and effectiveness of the teaching
and learning process.® In the context of education, data generated from various student activities, such as
attendance records, exam results, and feedback, can be used to dig deep insights into individual learning and
performance patterns.*33

The utilization of big data in education creates a new, more targeted and data-driven approach to evaluating
learning outcomes and designing more effective interventions.®® The integration of big data technologies
in the education sector has revolutionized the way we approach the assessment of learning outcomes.3%
Traditional evaluation methods have proved inadequate in capturing the diverse nature of student learning and
performance, creating an urgent need for more sophisticated and comprehensive assessment tools. To address
this gap, researchers are turning to the development of intelligent learning evaluation systems that harness the
power of big data analytics. ®3536:37:38

Monitoring and evaluation (Monev) is an important part of the learning process in higher education(9).
Monev Learning in the duties of the Quality Assurance Unit on a campus requires monev activities to evaluate
all learning activities from the beginning of the semester until the end of the semester ends, one of which is
determining the evaluation of lecturer performance according to their field of expertise. Learning evaluation is
the main key to ensuring the effectiveness of the education system in providing quality learning experiences to
students. ' Quality assurance in higher education emerged when higher education institutions faced difficulties
in monitoring the quality level of their services.

Performance evaluation is expected so that the professionalism of a lecturer can be improved and developed
continuously according to the provisions, namely based on functional position and suitability of field of expertise.
1239 To achieve the success of lecturers’ learning to students, student satisfaction is the basis of management
decisions so that universities must continue to evaluate the performance of all lecturers who teach existing
courses. " However, the monitoring and evaluation system in figure 1 that has been implemented at Universitas
Negeri Padang (UNP) has several problems. https://evaluasi.unp.ac.id.

----------------- Access Limitations
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Figure 1. Universitas Negeri Padang Evaluation Information System Problem Overview
Source: (https://evaluasi.unp.ac.id)

https://doi.org/10.56294/dm2024.569


https://evaluasi.unp.ac.id
https://evaluasi.unp.ac.id

3 Ridhani D, et al

However, the monitoring and evaluation system that has been implemented at Universitas Negeri Padang
has several problems. Some of the problems of the evaluation system are the first problem faced that the
evaluation system can only be accessed at the end of each semester, resulting in delays in data collection and
analysis of evaluation results. This hampers the faculty’s ability to respond to necessary changes in real-
time and reduces flexibility in adjusting learning strategies during the semester. Furthermore, the current
evaluation system has not been integrated with the online attendance system in the engineering faculty. This
causes data gaps between student attendance and learning evaluation results. Integration with the online
attendance system will enable a more comprehensive analysis of the link between student attendance and
lecturer performance as educators. '

Another problem is that it has not implemented single sign-on (SSO) for login which is a bottleneck for
users whether lecturers, students or administrative staff.('® Users have to manage various login credentials to
access the evaluation system and other platforms in the faculty of engineering Universitas Negeri Padang (UNP)
which causes complexity and increases security risks. In addition, the current system lacks an effective analysis
mechanism to evaluate the effectiveness and efficiency of the evaluation process. Without structured analysis,
the engineering faculty could not fully understand the outcomes and weaknesses of the existing evaluation
system as well as the opportunities for improvement and enhancement required. With the increasing
amount of data generated from evaluation results, the application of big data technology is required, the
evaluation system will fail to utilize the potential of the available data to provide deeper insights into learning
performance. Big data analysis can identify trends patterns, and issues that are not visible through traditional
evaluation approaches.”)

A learning evaluation system is a platform that allows students or related parties to provide assessment and
feedback on the quality of the learning process in order to achieve educational goals."®'” The quality of this
system is measured by its ease of use, reliability, and responsiveness to user needs, while the level of usage
includes the extent to which students actually utilize it. %40

Based on a number of problems faced at the Faculty of Engineering, Universitas Negeri Padang that affect
the effectiveness of the learning monitoring and evaluation system that has been implemented, an intelligent
big data-based learning monitoring and evaluation system was designed and built. Through this intelligent
system, monitoring can be accessed in real-time.?"*% Thus there is an increase in the quality of learning for the
next time. The proposed research scheme is Master Thesis Research. This research refers to the field of Digital
Economy by applying at the Faculty of Engineering Universitas Negeri Padang (UNP).

Big data technology by collecting and analyzing large amounts of data in real-time. There is growing
recognition of the application of Big Data applications in Intelligent Evaluation Systems, given the potential
benefits it offers in improving learning outcomes and education management. Big Data technologies have
the potential to improve various aspects of education, including learning analytics, data mining, predictive
analytics, behavioral analytics, and academic analytics. Consequently, it can pave the way for the development
of innovative online education systems, real-time data collection, and optimization of education management,
which will ultimately improve learning efficiency and student quality. In this context, the need for effective and
efficient data collection and analysis is increasingly important, making it more urgent to design an intelligent
learning evaluation system based on big data.

The novelty of the research from the aspect of approach is the comprehensive approach used in designing
this intelligent system by combining multidisciplinary elements namely education, big data analysis, software
engineering. This approach also focuses on non-academic aspects that are important in learning, namely student
participation. The advantage of this intelligent system is the use of big data technology to collect, store, and
analyze large amounts and diverse learning data so as to provide new insights into the learning process. The
technology in building this intelligent system using the codeigniter framework provides advantages in terms of
scalability, security and flexibility. This framework has proven to be stable and popular in web development,
making it easier to develop and maintain intelligent systems. The use of PostgreSQL database provides
advantages in terms of strong data management support for high performance, and is able to handle large
data volumes efficiently. By combining these advantages, the design of this big data-based learning evaluation
intelligent system becomes a holistic, effective, efficient solution in solving learning evaluation problems and
improving the quality of learning at the Faculty of Engineering, Universitas Negeri Padang compared to previous
research or existing systems.

METHOD

The research method in designing and creating a smart system for monitoring and evaluating big data-
based learning uses the R&D (Research and Development) method with an agile model.?*?% This research was
conducted at the Faculty of Engineering, Universitas Negeri Padang. In the implementation of the research, the
method used is the Agile model which consists of several stages, namely requirement, design, develop, test,
deploy, review, launch.? The stages of this agile model are seen in figure 2.

https://doi.org/10.56294/dm2024.569
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REQUIREMENTS

Figure 2. Agile Research Model

Table 1. Stages of Intelligent System Monitoring and Evaluation

Stage

Activity

Achievement Target

Requirement o |dentify needs and problems

e Analyzing the evaluation information system

e Obtaining data and information
about the current attendance

e Conduct interviews with users, surveys, and analyze related system
documentation. Analyzing the system against users to find out e Obtain data requirements for
in detail the software requirements by users, namely lecturers system design
and students.

Design e The design stages of architecture design, business processes
and database design. Design using UML (Unified Modeling
Language) modeling use case diagram, class diagram and ERD
(Entity Relational Diagram).

Develop e Implementation process of the application design, namely e Mobile attendance system as
coding and database. backend
e Design for database management with PostgreSQL e Mobile attendance application
e System development with Codelgniter framework for front- as front end
end and back-end, then bootstrap as user interface.
Test o System testing is done using a black box. e Application validation data
Deploy e Upload the application to a web hosting so that it can be e Information systems can be
accessed by users via the internet. accessed via search engines
e Presence information system from localhost to hosting side is e Applications can be downloaded
accessed via SSH and Git Version Control. at playstore

Review e The evaluation stage of the results provided and provides e A system that continues to run
feedback to the developer. optimally and continues to
e Revision and evaluation will result in a description of feedback evolve as needed.
from users regarding the application already used by users.
o If there is feedback, a revision is made from the developer’s
side by holding maintenance on the application.
e After that, improvements are made, then the results will be
evaluated again.

Launch e Launching the system into production or end-user e Information systems can be
environments. accessed through search engines
e User training, infrastructure setup and initial performance e Applications can be downloaded
monitoring. at playstore
e Smooth and integrated system
implementation

e Database design
e UML application design
e Ul UX design

Requirement

This stage is to identify needs and problems, analyze evaluation information systems, interviews with users,
surveys, and analysis of documentation, analysis of software requirements. At this stage, researchers identify
needs, among others:

e Analyze the limitations of current evaluation monitoring

e Analyze the stakeholders who will use the current evaluation system

e Analyze the requirements of the tool in functional (what the system should do) and non-functional

(performance, security, usability) categories.

https://doi.org/10.56294/dm2024.569
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Identifying Needs and Issues
e In this phase, the project team works with users (lecturers and students) to identify the problems and
needs that the system should solve.
e Data collection can be done through group discussions, interviews, or surveys to understand users’ needs
related to learning evaluation.

Analyze the Evaluation Information System
e The project team needs to analyze the current evaluation information system.
e This analysis includes reviewing the current workflow, data used, and evaluation methods.
e The goal is to identify weaknesses and opportunities for improvement in the existing evaluation system.

User Interviews, Surveys, and Documentation Analysis
e Conduct interviews with key users such as lecturers and students to understand their needs and
expectations from the learning evaluation system.
Surveys can be helpful in gathering broader information about users’ experiences and preferences.
Analyze related documentation, such as curriculum, syllabus, and learning data, to gain deeper insight
into evaluation needs.

Software Requirements Analysis by Users

e After collecting data from interviews, surveys, and analysis, the project team should analyze the software
needs desired by the users.

e This includes understanding the types of reports and analysis required, integration with other learning
systems, and the desired level of ease of use.

e The results of this analysis will be the basis for the development of the intelligent learning evaluation
system.

Design
The design stages of architecture design, business processes and database design. Design using UML (Unified
Modeling Language) modeling use case diagram, class diagram and ERD (Entity Relational Diagram).
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Figure 3. Data-driven Learning Monitoring and Evaluation Smart System Architecture

The architecture of the Smart Monitoring and Learning Evaluation System integrates multiple layers to
ensure efficient data processing, analysis, and visualization. Data is collected from internal sources, such as
mobile and web applications, and transmitted in real-time through APIs to cloud storage for safekeeping. In the
data preprocessing layer, tools like Apache Spark are employed to clean and prepare the raw data. Processed
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data is then queried and organized using frameworks such as Spark SQL and Hive in the data query layer.
Advanced analytics, including machine learning and data mining, extract valuable insights from the data, which
are visualized through interactive Bl reporting tools like Chart.js. The application layer provides user-friendly
access via mobile and web interfaces, enabling seamless monitoring and evaluation. This architecture supports
effective decision-making and continuous improvement.

The Use Case Diagram in figure 4 in the context of the Intelligent Learning Monitoring and Evaluation System
with the Codelgniter framework and PostgreSQL database at the Faculty of Engineering UNP will describe the
interaction between users (actors) and the system in terms of the functionality provided by the system.

_{ Intelligent Learning Monitoring and Evaluation
System

i
i
i

'

g
g
./ Hesd of Stuedy Program

Figure 4. Use Case Diagram of Big Data-based Learning Evaluation Monitoring Smart System

The diagram depicts an Intelligent Learning Monitoring and Evaluation System which involves several
entities, namely students, lecturers, admin, and PIC IT (Person in Charge IT). Students use the system to
evaluate learning outcomes, while lecturers can access student evaluation and performance data. Admin is
responsible for account management, access updates, and system monitoring, while PIC IT handles user email
and password verification. The main functions of the system include account log in, evaluation of learning
outcomes, recapitulation via the performance evaluation dashboard, and monitoring of the system as a
whole. Each element is connected in an integrated manner to ensure efficiency in the learning monitoring and
evaluation process.

https://doi.org/10.56294/dm2024.569
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Develop

To ensure a successful system deployment, the process begins with thorough development and testing
phases. Once completed, server infrastructure and hardware required for implementation are prepared. The
initial iteration of the system is deployed in stages to the production environment, with close monitoring of
performance and technical support provided as needed. After deployment, feedback is collected from users,
including lecturers, students, and admins, to assess the system’s effectiveness. Bug monitoring and tracking
tools can help identify issues or areas for improvement. This feedback is then evaluated to address identified
issues, improvement needs, or additional features, ensuring the system’s performance, security, and user
experience are optimized. The development process continues with further iterations, involving testing and
deploying updated versions based on user feedback and adjustments until the system achieves stability and
desired performance. Post-deployment, regular monitoring and maintenance are crucial to ensure system safety
and optimal performance, while updates are made in response to technological advancements, user needs,
or legislative changes. Following the Agile model, the system undergoes continuous renewal, with regular
improvements and new features added to maintain its relevance and effectiveness.

Test

The testing stage is a crucial phase in the system development lifecycle to ensure the system functions
as intended and meets all requirements. It begins with unit testing, which verifies the functionality of
individual components or modules. This is followed by integration testing to ensure proper interaction between
combined modules. System testing is then conducted to validate the system as a whole, ensuring it meets
specified requirements. User Acceptance Testing (UAT) involves end-users to confirm the system performs as
expected in real-world scenarios. Additionally, performance testing evaluates the system’s speed, reliability,
and scalability under various workloads, while security testing ensures protection against vulnerabilities and
threats. Completing these tests thoroughly helps identify and resolve issues, ensuring a reliable and efficient
system before deployment.

Deploy

To make the application accessible to users via the internet, it must be uploaded to a web hosting platform.
This process involves transferring the application from the localhost environment to the hosting server, ensuring
all configurations are properly set. The transfer is typically performed using secure protocols such as SSH,
which provides a secure connection for managing files on the hosting server. Additionally, Git Version Control
can be utilized to streamline the deployment process, enabling efficient version tracking and synchronization
between the local environment and the hosting side. This ensures a seamless transition and easy management
of updates.

Review

The evaluation stage focuses on reviewing the application’s performance and gathering feedback from users
to provide valuable insights to the developer. This stage involves analyzing user feedback to identify issues,
improvement areas, or additional features required. If feedback indicates necessary changes, the developer
initiates revisions and conducts maintenance to address the identified concerns. Once the improvements are
implemented, the application undergoes another evaluation to ensure the changes meet user expectations and
enhance overall functionality. This iterative process helps refine the application and maintain its effectiveness
over time.

Launch

The final stage involves launching the system into production or end-user environments, making it fully
operational and accessible to its intended users. This phase includes setting up the necessary infrastructure
to ensure the system operates seamlessly in its new environment. Additionally, user training is conducted to
familiarize end-users with the system’s features and functionality, enabling them to use it effectively. Initial
performance monitoring is also carried out to track the system’s behavior, identify any early issues, and ensure
optimal performance from the outset.

RESULT AND DISCUSION
The results of developing an intelligent system for monitoring and evaluating learning in higher education
can be seen as follows:

Login page

The Login Page serves as a user verification page before granting access rights to the evaluation monitoring
intelligent system based on the access rights of each user. Users only need to login once in one service, and then

https://doi.org/10.56294/dm2024.569
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they can access many other applications or systems connected to SSO without the need to re-login. Users enter
a username and password to be able to access the intelligent monitoring and evaluation system, according to
their respective access rights. If the username and password entered are correct, the user will be directed
to the dashboard page. If the username and password entered are incorrect, the user will receive an error
message and remain on the login page to try again.

Dashboard page

The learning monitoring and evaluation dashboard page in higher education provides an overview of learning
progress, student performance, course evaluations, and other relevant information to monitor and evaluate the
effectiveness of teaching and learning activities can be seen in Figure 5.

= DB g Superuser &

Welcome to, Superuser !

Main
=]

12 35
[ ]

- - ) Les -
3| E 0.24%

{ Dashboards

Lecturers Students Programs Courses e n ew Al =

Figure 5. Dashboard Form

The dashboard is simple and informative, allowing users to see key information and evaluation statistics in a
concise manner. The colors used are clear, with icons and text aiding quick identification of each data category.
This design lends itself to quick access for users with superuser access levels. This section of the dashboard
displays a summary of the main data, namely total lecturers of 270, total students of 40, total programs of
10, and total courses of 2. Lecturer Performance Evaluations displays total lecturer performance evaluations
(12 with a percentage increase of +2,02 %. Learning Evaluation displays total learning evaluations ¢ with a
percentage decrease of -0,24 %.

Satisfaction survey display by month the results of user or stakeholder satisfaction surveys on a monthly
basis. This data usually includes satisfaction scores, trends in increasing or decreasing satisfaction compared
to the previous month, as well as other indicators such as satisfaction with service, performance, or quality
of user experience. In the dashboard view, satisfaction surveys can be presented in the form of graphs or
information cards that show the number of respondents, percentage of satisfaction, and changes in percentage
of satisfaction from month to month. In addition, this data can be segmented by user category (e.g. lecturers,
students, staff) for a more in-depth analysis of the satisfaction levels of each group.

The study program table displays data for each study program that includes several important columns such
as the name of the study program, the evaluation progress level, and the category of the progress. Evaluation
Progress displays the level of evaluation completion in the form of a percentage (%), which reflects how far
the study program has completed the evaluation process. The progress categories for the evaluation process
based on the percentage achievement level are not yet started, beginning, low progress, medium progress,
almost finished, finished. These categories help identify the level of evaluation completion and make it easier
to monitor each study program based on its achievements.

The Best Lecturers section displays data about lecturers, including their names and the classes they teach,
as well as their progress on evaluations. This helps to highlight lecturers based on their evaluation progress,
making it easier to identify lecturers with high performance and consistent progress. This data assists in
recognizing top-performing lecturers and identifying areas where additional support or focus may be needed
to achieve evaluation goals.

The New Student table is used to record information related to new students, including their names, courses
taken, as well as the status of completing evaluations for midterms and finals. Each row in the table lists
the student’s name, followed by the courses they are taking. The mid-semester completion status indicates
whether the student has completed the evaluation, while the final completion status indicates the same for the
final evaluation. With this table, academic managers can easily monitor the evaluation completion progress of
each new student, so that they can identify students who have fulfilled their evaluation obligations as well as
those who may need more attention to complete the evaluation completion that has not yet been done.

The Evaluation List table is designed to record important information related to evaluations conducted
by students. The table includes columns listing the student’s name, course taken, evaluation category, class,

https://doi.org/10.56294/dm2024.569



9 Ridhani D, et al

lecturer name, and evaluation status. Each row in the table shows the student’s name, followed by the course
taken and the type of evaluation, whether it is for midterm or final. The class column reflects the class in
which the student is enrolled, while the lecturer name column mentions the lecturer teaching the course. The
evaluation status provides information about the progress of completing the evaluation, whether it is still in
process (In Progress) or has been completed (Progress). With this table, academic managers can easily monitor
the progress of student evaluations, provide a clear picture of the ongoing evaluation status, and take the
necessary steps to support students in fulfilling their evaluation obligations.

Mid Evaluation page

The mid evaluation page will be displayed after the student user enters the main menu and selects the
mid evaluation page menu. This page will appear according to the schedule determined by the academic
staff. Mid evaluation page can be seen in figure 6 below.

Form Mids Evaluasi

Answer Choices

No Competency Statement
1 2 3 4 5
Lecturer Competence

1 Does the lecturer have a good understanding of the lecture material? (o] (@] (o] ® (o]
2 |s the lecturer able to explain the material clearly? (o] (o] (o] (o] ®
3 Does the lecturer show enthusiasm in teaching? (o] (o] (o] (o] ®
4 Clarity in delivering material and answers to questions in class (o] (o] (o] (o] ®
5 Does the lecturer provide relevant examples and real applications? (o] (o] (o] ® (o]

Teaching Methods

(@]
(@]
(@]
(@]
®

6 Are the teaching methods used effective?

7 Does the lecturer involve students in discussions and questions and answers? (o] (0] (o] (0] ®
Figure 6. Mid Evaluation Page

The Mid-Evaluation Form is designed to collect feedback from students regarding the course they are enrolled
in at mid-semester. In the assessment of lecturer performance, students are asked to give a score from 1 to 5
for several aspects, such as material delivery, interaction skills, and lecturer’s ability to help students. Each
aspect of the assessment provides an overview of the teaching effectiveness received by students.

This form also provides a space for open feedback, where students can share the positives they gained from
the course as well as areas for improvement. In addition, students can provide suggestions for future teaching,
which lecturers can use to improve their teaching methods.

At the end of the form, there is an option to mark the completion status, whether the student has completed
it or not. Thus, this form not only serves as an evaluation tool, but also as a means of communication between
students and lecturers, aiming to improve the quality of learning and the overall academic experience.

Test results

The testing phase involved black box testing that focused on the functionality of the evaluation monitoring
intelligent system being developed. During the testing stage, all menus have been functioning properly, and
each menu effectively demonstrates the performance of this application.

Lecturer Performance

The Lecturer Performance is designed to display lecturers’ performance in teaching courses, focusing on
mid-semester evaluation scores from two consecutive years, 2024 and 2025. Each row in the table lists the
name of the course taught and the name of the lecturer who taught it. In addition, the table includes the
evaluation scores for the midterms of 2024 and 2025, which provides an overview of the lecturers’ performance
in teaching over the period. The improvement column shows the comparison between the mid 2025 score and
the mid 2024 score; a positive number indicates an improvement in performance, while a negative number
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indicates a decline. This table allows academics to analyze lecturer performance over time, as well as identify
areas where lecturers have made progress or require further attention, so that appropriate improvement
efforts can be made.

Feedback and Survey Analysis

The Feedback and Survey Analysis is designed to present the results of analyzing feedback and surveys from
students regarding the courses they took. The table includes some important information, such as student
name, course name, satisfaction average, feedback average, and total surveys received. Each row in the table
shows the name of the student and the course evaluated. The satisfaction average reflects the average score
of the student’s level of satisfaction with the course, usually on a scale of 1 to 5, while the feedback average
depicts the average score of the feedback given by the student on a particular aspect. In addition, total surveys
received shows the number of surveys collected for each course. With this table, academics can get an overall
picture of the level of student satisfaction and feedback, which is very useful for evaluating the quality of
teaching and learning experiences. This analysis can also be used to formulate necessary corrective measures
based on student feedback, so as to improve the quality of teaching in the future.

This table presents the results of the blackbox tests performed on the system used by the administrators.
This table includes various test parameters designed to evaluate the functionality and reliability of the system
from an end-user perspective, without considering the internal implementation.

Table 2. Blackbox Testing Results for Administrators

No Administrator Test Description Test Input Expected Output Testing Results Status
Features
1 User Management Ensure administrators Add user new, User is successfully User management Successful
can add, delete, or delete user long added, the user long works done
manage user accounts removed, stored
(lecturers, students). changes
2 Settings Access Ensure administrators Set right access Right access set in Right access set as Successful
Rights can set access rights to various user accordance with role: per specifications
user as per role admin  (full access),
(admin, lecturers, lecturer (access data
students). students), student
(evaluation alone)
3 Integration Testing whether Connection System integrated Integration Successful
System administrators  can with system with data from system successful without
integrate system academic academic by automatic problem
Evaluation with and updated in real-
system academic time
more (grades,
attendance).
4 Monitoring System Ensure administrators Access page Page Monitoring show Information Successful
Performance can monitor monitoring use resources, amount performance system
performance and system user Active, and display correctly
performance system, statistics performance
including use more
resources (CPU,
memory).
5 Backup a n d Testing feature Create backups, Backup works stored, Backup and restore Successful
Restore Data backup and restore Dataandrestore data works restored walk well
data to maintain data Previous without anyone missing
security data
evaluation which
saved at system.
6 R e p o r t , Ensureadministrators Inquiry report Report evaluation Report works  Successful
Evaluation, canresultinginreport evaluation collectivewholefaculty/ generated as per
Collective evaluation collective whole faculty degree produced in specifications
from whole faculty or format PDF or Excel as
major. per request
7 Settings Algorithm Ensure administrators Set parameters Parameters  Algorithm Algorithm goes Successful
Evaluation can configure or algorithm works changed and accordingly
modify evaluation evaluation saved, algorithm goes parameters

algorithm as per with
needs institutions

accordingly with setting
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8 Management Ensure administrators Delete or edit Evaluation data works Management data Successful
Evaluation Data can manage data data evaluation deleted or fixed in running smoothly
Evaluation, such as accordance with request

delete or fixing data
which is wrong
9 Notifications and Testing whether Set up and Send Notification works Notifications  sent Successful
Communication administrators can notification Retrieved by correctly
System set notifications automatically  automatically to user
automatically for Related result evaluation
user related or update system
evaluation results or
system updates

10 Monitoring Ensure administrators Access log Activity log Complete Activity log works Successful
Activity Log can see log user activity user shown including data shown
activity for purposes access and change which
audit or security is carried out by user

Table 2 displays the results of blackbox testing for administrators on the system covering various important
features. Administrators have access to the User Management feature, which allows them to effectively manage
user accounts. The Access Settings feature provides the ability to configure and customize system settings
as needed. With the Access Rights Feature, administrators can determine the access levels of other users,
ensuring data security and privacy. System Integration enables collaboration with other applications, while
System Performance Monitoring provides real-time information on system efficiency and effectiveness. The
Data Backup and Restore feature is essential for maintaining data continuity, and the Reports and Evaluation
feature provides in-depth analysis of system performance. Administrators can also manage evaluation algorithm
settings and management evaluation data, which helps in data-driven decision making. The Notification and
Communication System ensures good information flow between users, and Activity Log Monitoring allows
administrators to track user activity, supporting transparency and accountability. All these features work well,
showing successful status in blackbox testing.

The development of an intelligent learning evaluation system powered by big data represents a transformative
step in modern education.® Such systems leverage advanced data analytics to assess student performance,
predict learning outcomes, and personalize educational experiences. The integration of big data technologies
enables institutions to shift from traditional, one-size-fits-all evaluation methods to more nuanced and
adaptive approaches.?® This discussion explores the potential benefits, challenges, and future implications of
this innovative system.

Big data-driven evaluation systems offer unparalleled opportunities to enhance learning outcomes.?” By
analyzing vast datasets, these systems can identify trends in student behavior, highlight strengths, and detect
areas needing improvement. For instance, real-time feedback based on performance metrics empowers both
educators and learners to make timely adjustments to teaching methods and study strategies.?® Moreover,
such systems facilitate personalized learning by tailoring educational content to individual needs, fostering a
more engaging and effective learning environment. The scalability of these technologies makes them especially
valuable for large educational institutions.

Despite their potential, intelligent learning evaluation systems face several challenges. Privacy concerns
remain a critical issue, as collecting and analyzing student data may expose sensitive information if not handled
securely.® Additionally, integrating these systems into existing educational frameworks can be technically
and financially demanding, particularly for underfunded schools or institutions with outdated infrastructure.
Resistance from educators unfamiliar with advanced technology may also hinder widespread adoption. Addressing
these barriers requires robust cybersecurity measures, adequate funding, and comprehensive training programs
for stakeholders.

One key consideration is the impact of such systems on educational equity. While they have the potential
to bridge gaps by providing underserved students with access to tailored learning resources, they could
also exacerbate inequalities if certain schools lack the resources to implement them effectively. The risk
of algorithmic bias in evaluating diverse student populations must be mitigated to ensure fair and accurate
assessments. A commitment to inclusivity and transparency in the design of these systems is essential to
prevent disparities.®%

The future of intelligent learning evaluation systems lies in continuous improvement through advanced
technologies like artificial intelligence (Al) and machine learning (ML).®Y These advancements could enable
systems to provide deeper insights, such as predicting career trajectories or developing adaptive learning
pathways in real time. Collaborative efforts between educators, technologists, and policymakers will be vital to
shaping systems that are both effective and ethical. Regular audits and feedback loops should be incorporated
to refine algorithms and align them with evolving educational standards.?
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CONCLUSIONS

This research successfully designed and implemented a big data-based intelligent learning evaluation system
using Codelgniter Framework. This system allows lecturers and students to evaluate learning efficiently and
effectively. The application of Agile model in system development provides high flexibility and adaptability. The
iterative and participatory process enables system customization based on user feedback. The system utilizes
big data to collect and analyze learning evaluation data. The database salttructure designed using ERD and
normalization provides efficient data management and supports accurate data analysis. This intelligent learning
evaluation system also makes it easier to monitor and analyze student learning outcomes, allowing lecturers to
identify areas of improvement and adjust teaching methods accordingly. The Codelgniter framework proved to
be the right choice for the development of this system thanks to its speed, reliability and ease of use. Overall,
this system contributes to the improvement of learning quality.
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