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Abstract: In response to the evolving challenges in educational institutions, the
Ministry of Education and Culture emphasizes the crucial role of effective infor-
mation systems in achieving optimal educational objectives. This study intro-
duces the Student Learning Achievement Information System (SIMCPM) as a
strategic solution for systematically monitoring and evaluating student perfor-
mance. The research explores the implementation of SIMCPM, focusing on its
role in functional testing within educational environments. With a user-centric
approach, the study investigates how SIMCPM can be integrated as an innova-
tive tool for monitoring student learning achievements, specifically in display-
ing grade and attendance data. The methodology outlines the comprehensive
approach to SIMCPM's development, emphasizing the use of Laravel 8 for back-
end infrastructure and HTML, CSS, and JavaScript for UI/UX development. Data
visualization development is highlighted, showcasing the integration of
ApexCharts.JS for effective communication of educational metrics. Functionality
testing ensures the reliability of the system, encompassing testing scenarios, in-
tegration testing, load and performance testing, and mobile and tablet functional
testing. Results and discussion present the outcomes of SIMCPM's implementa-
tion, including data simulation, dashboard rendering, and functionality testing.
The study introduces dashboard features for students, lecturers, and the Head
of Study Program, emphasizing speed, efficiency, and data visualization quality.
Functionality testing results confirm the robustness of the system. The subse-
quent section interprets the results, addressing implications, strengths, limita-
tions, and potential improvements in the SIMCPM system. The conclusion rec-
ommends continuous testing with real-time data, user feedback integration, and
potential enhancements such as predictive analytics and personalized learning
recommendations to ensure sustained effectiveness in supporting academic pro-
cesses. Overall, SIMCPM emerges as a promising tool for efficient academic
management, subject to continuous refinement and innovation.
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1. Introduction

In the dynamic landscape of educational institutions, the development of an effective and effi-
cient information system emerges as a critical response to the unique challenges faced in monitoring
and evaluating student learning outcomes. Recognizing the pivotal role of education in societal ad-
vancement, the Ministry of Education and Culture (2019, Article 16 paragraph 1) underscores the
importance of ensuring that educational objectives are optimally achieved. To meet this imperative,
the Student Learning Achievement Information System (SIMCPM) has been conceived as a strategic
solution[1]. Functioning as an effective and efficient tool, SIMCPM is meticulously designed to sys-

tematically and integratively monitor and evaluate student performance[2].

The research questions guiding this investigation delve into the extent of SIMCPM's imple-
mentation in providing additional insights into the literature on the functional testing of information
systems in educational environments[3]. With a user-centric approach, the study aims to explore
how SIMCPM can be seamlessly integrated as an innovative tool for monitoring student learning
achievements, particularly in the nuanced contexts of displaying grade and attendance data[4]. This
exploration extends beyond the immediate academic environment, probing into the potential for
SIMCPM to pave the way for the development or enhancement of similar information systems in
diverse educational institutions. While the research seeks to unravel the possibilities and benefits
inherent in SIMCP), it acknowledges certain constraints that delineate its scope. The study is inten-
tionally confined to three primary user applications —students, faculty members, and program co-
ordinators—to ensure a nuanced understanding of their specific needs within the educational realm.
Furthermore, recognizing the symbiotic relationship with the existing academic system, SIMCPM is
positioned as an additional or supportive component. This deliberate approach aims to augment the
functionalities of the established academic infrastructure without imposing a complete overhaul[5].

The limitations of the research are intricately tied to the focus on specific features within
SIMCPMV, specifically the visualization of student data related to grades and attendance[6]. By delv-
ing deeply into these components, the study intends to provide an in-depth examination of their
impact on the holistic monitoring of student learning achievements[7]. In essence, this introduction
sets the stage for a comprehensive exploration of SIMCPM, balancing the promises it holds for edu-
cational advancement with the pragmatic considerations that guide its.

2. Methodology

The methodological anchor of this study, providing a comprehensive overview of the ap-
proaches, techniques, and processes employed in the implementation and evaluation of the
SIMCPM system.

2.1. Application Development

The application development process involves a comprehensive approach to ensure the
creation of a functional and efficient educational assessment system[8]. Laravel 8, chosen as the
development framework, facilitates the systematic organization of the project by providing a set of
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tools and conventions. The development team will leverage Laravel's capabilities for routing,
database management, and templating to create a robust back-end infrastructure[9]. The PHP
programming language, known for its versatility, will be employed to implement the business logic,
ensuring seamless interactions within the application. The choice of MySQL as the database
management system further supports data storage and retrieval requirements. This integrated
approach aims to establish a cohesive and scalable foundation for the educational assessment
system, emphasizing the importance of a well-structured application development process in
achieving the research goals[10].

The user interface (UI/UX) development phase is pivotal in shaping the overall user experience
and visual appeal of the educational assessment system. HTML and CSS are employed to craft an
intuitive and visually engaging front-end interface. Leveraging the capabilities of JavaScript,
particularly with the integration of ApexChars.JS for charting, enhances the interactivity and data
visualization aspects of the user interface. The combination of these technologies ensures a seamless
and responsive user experience across various devices. By implementing a user-centric design
philosophy, the UI/UX development focuses not only on aesthetic aspects but also on creating an
interface that promotes user efficiency and comprehension. The incorporation of ApexCharts.JS for
dynamic charting contributes to effective data communication, aligning with the research objective
of emphasizing visualized educational data. This subchapter underscores the significance of
thoughtful UI/UX design in enhancing the overall usability and accessibility of the educational
assessment system.

2.2. Data Visualization Development

The subchapter on Data Visualization Development [11] constitutes a critical phase in the im-
plementation of the educational assessment system. Beginning with the identification of relevant
data sets, this phase aims to translate raw information into meaningful insights through the appli-
cation of visual elements. ApexCharts.]S is instrumental in this process, providing a powerful toolset
for creating dynamic charts and diagrams. The selected visualizations are strategically designed to
communicate educational data effectively, catering to diverse audiences. The integration of these
visual components not only enhances the aesthetic appeal of the system but also facilitates a more
intuitive understanding of complex educational metrics. By combining the identified data with vis-
ually impactful representations, this subchapter emphasizes the pivotal role of data visualization in
making the educational assessment system accessible and comprehensible for users, thereby con-
tributing to the overarching objectives of the research.

2.3. Functionality Testing

Functionality Testing is a crucial stage in ensuring the reliability and effectiveness of the edu-
cational assessment system. This subchapter encompasses a series of rigorous tests designed to eval-
uate the application's various functionalities. Beginning with Testing Scenarios, key use cases are
systematically examined to validate that the system behaves as expected under different conditions.
Integration Testing follows, verifying the seamless interaction between different components to en-
sure a cohesive and well-integrated system. Load and Performance Testing are integral to assessing
the application's responsiveness and stability under varying levels of user activity. Mobile and Tab-
let Functional Testing ensures that the system's interface remains responsive and functional across
diverse devices. By employing a comprehensive set of testing methodologies, this subchapter aims
to validate the robustness and reliability of the educational assessment system, emphasizing its ca-
pability to meet the intended objectives and user expectations.
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3. Result and Discussion

This chapter delves into the heart of the study, presenting the results obtained from the com-
prehensive implementation and evaluation of the SIMCPM system. This chapter serves as a detailed
exposition of the outcomes derived from various phases, including data simulation, dashboard ren-
dering, and functionality testing.

3.1. Result Presentation

The comprehensive implementation of the SIMCPM system is presented, enriched by a diverse
set of dummy data generated using FakerPHP v1.23.0. The simulation spans across six academic
semesters, resulting in a dataset comprising 12,192 rows of information. The dataset encompasses
key elements, including student IDs, course details, assigned faculty, academic years, semesters,
attendance, examination status, and performance metrics such as pre-test scores (Pre Test 1-4), mid-
term (UTS), and final (UAS) exam grades, overall course grades, and corresponding letter grades. It
is noteworthy that all values in the dataset are customized within the range of 40 to 100. Further
details and a visual representation of the dataset can be found in Fig 1.
The dummy data, meticulously crafted to emulate the intricacies of a dynamic educational environ-
ment, enables a thorough exploration of the system's functionality and its impact on diverse user
experiences. The utilization of FakerPHP ensures a realistic and diverse representation of student
and course interactions within the simulated academic context.

Showing rows 0 - 24 (12192 total, Query took 0.0004 seconds.)

SELECT * FROM “mata_kuliah_mahasiswas”

Figure 1 Data

In the development of SIMCPM, we introduce a dashboard feature specifically designed for
students, providing contextual visualization based on the current academic year, semester, and the
student's ID. The algorithm's success in rendering the visual dashboard in a short time, averaging
0.3 seconds, ensures fast and efficient access to student data. Comprehensive details regarding this
data can be found in Table 1.

Table 1 Average Page Load Speed

Page Average Page Load Speed
Student Dashboard 0,3
Student Course 0,3
Lecturer Dashboard 0,4
Head of Study Program 04
Dashboard ’

Head of Study Program

0,6
Course

This feature not only offers speed but also delivers relevant information. The student dashboard
display includes crucial elements such as the course name, assigned faculty, semester, and academic
year. The data generated from this feature is clearly documented in Fig. 2, illustrating a concrete
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visualization of the student dashboard view. Thus, students can easily track their academic progress
and plan their studies more effectively. The data visualization in the table and image provides a
profound understanding of the excellence and added value of this dashboard feature.

= Q

Dashboard

1. LOGIKA DAN ALGORITMA
SEFTIN FITRI ANA WATI, S.Kom, M.Kom
Semester 1 Ganjil 2023

2. BAHASA PEMROGRAMAN 1
ANINDO SAKA FITRI, 5.Kom, M.Kom
Semester 1 Ganjil 2023

3. PENGETAHUAN BISNIS
NUR CAHYO WIBOWQ, 5.Kom, M.Kom
Semester 1 Ganjil 2023

Figure 2 Student Dashboard
A student course dashboard feature specifically tailored for students, displaying visualizations
based on the current academic year, semester, and the selected course, along with the student's ID.
The implemented algorithm successfully renders the visual dashboard with an average time of 0.5
seconds, ensuring quick and efficient access to student data. All detailed information regarding this
data can be referenced in Table 1.

This feature goes beyond providing a general overview; it delves into more comprehensive details
concerning students' grades, attendance, and the course materials covered. The selection of this
feature aims to offer a more profound understanding of students' academic progress within a
specific course. The data visualization is presented distinctly in Fig. 3, providing a concrete
representation of the course dashboard feature. With this feature, it is anticipated that students can
easily monitor their academic development, make informed decisions, and enhance their overall

learning experience.

Moreover, the tracking of grades and attendance serves as a reminder for students to remain focused
on their coursework, ensuring that final grades and attendance records remain favorable. This
feature acts as a valuable tool, prompting students to prioritize their academic commitments and
contributing to a more successful and engaged learning journey.

MATEMATIKA KOMPUTAS! NUR CAHYO WIBOWO, § ko, M.Kam 2 Genap 2023

Figure 3 Student Course Dashboard
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A dashboard feature specifically designed for Lecturer, displaying visualizations based on the
courses they teach, considering the current academic year, semester, and the instructor's ID. The
algorithm's success in rendering the visual dashboard with an average time of around 0.3 seconds
ensures quick and efficient access to instructor-related data. All detailed information regarding this
data can be accessed in Table 1.

Figure 4 Lecturer Dashboard

This feature goes beyond providing a general overview; it also presents key information that
facilitates instructors' analysis of student performance. The feature includes a list of the five highest
and lowest grades obtained by students in the respective course. Additionally, there is a pie chart
summarizing the percentage of student grades with customized colors for each grade: green for
Grade A, blue for Grade B, cyan for Grade C, orange for Grade D, and red for Grade F. As a
complement, a stacked column chart for student attendance is displayed, using purple for present
students and gray for absent ones. All these features are clearly depicted in Figure 4, providing a
more comprehensive representation of the course dashboard feature for instructors. With this
feature, it is expected that instructors can easily analyze and understand student performance, make
informed decisions, and manage classes more efficiently.

A dashboard feature specifically designed for the Head of Study Program displaying
visualizations based on the current semester within the current year. The algorithm successfully
renders the visual dashboard with an average time of around 0.4 seconds, ensuring quick and
efficient access to Head of Study Program related data. Detailed information regarding this data can
be accessed in Table 1.

This feature goes beyond providing a general overview; it also includes links to a list of courses
that allow the Head of Study Program to explore further details. The dashboard view also
incorporates information on the lowest, average, and highest grades for each course. These links are
designed to facilitate the Head of Study Program in gaining more insights into each course, while
the grade distribution provides a comprehensive overview of the progression of each course. With
this feature, it is anticipated that the Head of Study Program can easily manage and monitor the
educational progress at the program level. The associated data can be viewed in Figure 5.
Additionally, for the bar chart, the color representation is as follows: orange represents the lowest

grades, blue represents the average grades, and green represents the highest grades.
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Figure 5 Head of Study Program Dashboard

A dedicated dashboard feature for the Head of Study Program displaying visualizations based
on the selected courses. The algorithm successfully renders the visual dashboard with an average
time of around 0.6 seconds, ensuring quick and efficient access to Head of Study Program Course-
related data. All detailed information regarding this data can be accessed in Table 1.

This feature goes beyond providing a general overview; it also offers specific details related to
the courses being supervised. The dashboard view includes information on the name of the
instructing faculty, a line chart depicting the progression of grades (highest, average, lowest) for
each course per academic year. The color representation in this chart distinguishes the highest
grades with green, average grades with blue, and lowest grades with orange. Additionally, there is
a pie chart summarizing the percentage distribution of grades in that particular course. The feature
also presents a tabulated list of grades and attendance for all enrolled students in that course.

With this feature, it is anticipated that the Head of Study Program Course can easily analyze
and monitor student performance in each supervised course. The information provided, ranging
from grade progression to grade percentage summaries, is designed to offer a deeper understanding
and facilitate the management of the curriculum and academic progress of the study program. The
associated data can be viewed in Figure 6.

Data Line Chart

Nilai Rata Rata per Tahun

100.0000 1100 ! 1100 !

' 99 ' 99 | ' 9Q
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g8.68 66.24

55.00

40.00
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Figure 6 Head of Study Program Course Dashboard
3.2. Functionality Testing Results
e Data Simulation Process
We employed the FakerPHP v1.23.0 software to generate dummy data, incorporating diverse
scenarios that mimic a range of academic situations. The simulation process involved selecting

appropriate parameters for each data element and adjusting value ranges to align with the academic
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context. Throughout this section, we provide a detailed account of the data simulation process,
outlining the steps taken to produce a dataset that authentically reflects various academic scenarios.
The utilization of the FakerPHP v1.23.0 software allowed us to simulate scenarios involving value
variations, attendance situations, and exam scenarios, ensuring a comprehensive representation of
academic contexts. This involved selecting suitable parameters for each data element and adjusting
value ranges to accurately capture the intricacies of diverse academic situations.
e  Dataset Details and Performance Metrics
In this subchapter, we present comprehensive details of the dataset generated during the simulation,
including key parameters such as student IDs, course details, faculties, academic years, semesters,
as well as performance metrics like pre-test scores, midterm grades, and final exam grades.
Additionally, we describe how all values in the dataset were customized within a specific range to
provide realistic variation.
*  Dashboard Rendering Speed
We evaluate the performance of the algorithm that renders visual dashboards for students, lecturers,
and the head of the study program. The average rendering speed, measured in seconds, is recorded
for each user type. This evaluation ensures fast and efficient access to student data and
understanding the system's response to dashboard rendering demands.
¢  Data Visualization Quality
Focusing on data visualization aspects, this subchapter discusses the quality of the dashboards
produced by the system. We evaluate how well visualizations provide clear and useful information
to users. Aspects such as graph clarity, data presentation, and interpretability are the focus of
evaluation in this subchapter.
¢  Functionality Testing
This subchapter covers the overall functionality testing of the system. We test various features,
ranging from the student dashboard to the head of the study program dashboard, to ensure that
each function operates as expected. The results of functionality testing serve as the basis for assessing
the success of the SIMCPM implementation in providing useful and responsive features.
3.3. Results and Discussion

This section serves as an extensive exploration of the data simulation process, encompassing
key parameters and scenarios. Utilizing FakerPHP v1.23.0, diverse dummy data is generated, mir-
roring a spectrum of academic situations. The detailed process involves parameter selection, value
range customization, and a focus on aligning simulated data with real-world academic contexts. The
comprehensive overview extends to the presentation of the generated dataset, highlighting key per-
formance metrics such as student IDs, course details, academic years, semesters, and exam scores. It
also delves into assessing the rendering speed of dashboards for various user types, gauging system
responsiveness. With a specific focus on data visualization, the section evaluates dashboards' quality
in terms of clarity, interpretability, and overall effectiveness in conveying information. Furthermore,
user responses regarding implemented dashboards are analyzed to measure effectiveness and user
satisfaction. A crucial aspect covered is the functionality testing results, ensuring each system fea-
ture operates as intended. These outcomes contribute to the overall assessment of the system's suc-
cess in providing useful and responsive features. The section culminates in interpreting the pre-
sented results, offering insights into their implications, strengths, limitations, and potential areas for
improvement in the SIMCPM system.
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4. Conclusions

The development and implementation of the SIMCPM system have been thoroughly examined
and presented in this study. The utilization of FakerPHP v1.23.0 for data simulation has provided a
robust foundation for testing the system's functionality under various academic scenarios. The com-
prehensive dashboard features for students, lecturers, and Head of Study Program demonstrate the
system's versatility in catering to diverse user roles and needs.

The speed and efficiency of the dashboard features, as indicated by the average page load
speeds, showcase the system's responsiveness and user-friendly design. The incorporation of de-
tailed data visualizations, such as charts and graphs, enhances the interpretability of academic in-
formation for both students and instructors.

Based on the findings, several recommendations can be made for further improvements.
Firstly, continuous testing and validation with real-time data are essential to ensure the system's
reliability and accuracy in a live academic environment. User feedback should be actively sought
and integrated into the system's updates to enhance user experience and address any emerging
needs.

Additionally, expanding the system's features to include predictive analytics and personalized
learning recommendations could contribute to a more proactive and adaptive educational environ-
ment. Integrating machine learning algorithms to analyze patterns in student performance and en-
gagement could assist in identifying early indicators for academic challenges.

In summary, the SIMCPM system, with its simulated data and functional dashboard features,
lays a solid foundation for an efficient academic management tool. Continuous refinement and in-
novation, guided by user feedback and emerging technological advancements, will be crucial in en-
suring the system's sustained effectiveness in supporting academic processes.
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