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Abstract: The rapid evolution of digital technology in education has highlighted the need
for robust platforms that support student competency-based learning, wherein each
learner progresses at an individualized pace and demonstrates mastery of specific
competencies. Building on evidence that personalized instruction improves engagement
and learning outcomes, this study aims to develop a Learning Management System
(LMS) capable of enhancing both formative and summative assessments. The primary
objectives are to facilitate the uploading of learning materials, manage user roles
(teachers, students, administrators), and provide flexible assignment distribution —all
while promoting self-directed, sustainable learning. An Agile methodology was adopted
to ensure iterative development and close collaboration with stakeholders, allowing for
quick adaptations to evolving requirements. System architecture was designed using
UML, focusing on role-based workflows and clear user interfaces. Throughout the
process, regular sprints were conducted, incorporating continuous testing and feedback
loops to refine functionality. The LMS was then evaluated through usability testing using
the System Usability Scale (SUS). Findings from 80 student participants yielded an
average SUS score of 81.75, which falls into the “very good” category, suggesting high
user acceptance and ease of use. These results affirm the system’s effectiveness in
supporting competency-based learning, as students can monitor individual progress in
real-time and receive timely feedback from teachers. Moreover, teachers benefit from
streamlined assessment processes, enabling them to devote more attention to
pedagogical improvements. Although this research was conducted in a single school
environment and over a relatively short period, the encouraging results indicate strong
potential for broader implementation. Future development may integrate features such
as learning analytics, gamification, and personalized content recommendations, thereby
further enhancing adaptive learning experiences across diverse educational contexts.

Keywords: learning management system, e-learning, agile, formative assessment, system
usability scale

1. Introduction

Assessing student competencies is a crucial aspect of the educational process aimed
at measuring the understanding and skills that students have acquired during their
studies. In modern education, especially with the rapid development of digital
technology, the role of student assessments has become increasingly central, as they help
educators evaluate the success of curriculum implementation and the effectiveness of
teaching methods [1]. Moreover, assessment results can provide constructive feedback to
identify strengths and weaknesses in the learning process, thereby enabling educational
institutions to make appropriate adjustments to improve overall educational quality [2].

There is no doubt that student assessments serve various purposes—from
determining whether students have achieved certain competencies to mapping the
development of critical, creative, and collaborative thinking skills. For educators,
assessment data serve as an important reference for a comprehensive evaluation of the
effectiveness of the teaching strategies implemented. In this context, student assessments
encompass not only final (summative) evaluations but also formative assessments that
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can be conducted continuously throughout the learning process. Through formative
assessments, teachers and students can monitor learning progress in real-time, provide
early feedback, and implement interventions if any learning obstacles are encountered [3,
4].

Various forms of student assessments have been developed. In addition to traditional
written exams, there are practical tests that emphasize skill demonstration and project-
based assessments that evaluate students’ creative problem-solving abilities. Research
has shown that using e-portfolios as an assessment tool can increase student engagement
and provide deeper opportunities for self-reflection [5, 6]. With e-portfolios, students can
compile and present their work in digital form, allowing teachers and other stakeholders
to observe their comprehensive progress. This approach also encourages students to
become more aware of their learning processes, ultimately enhancing their metacognitive
abilities —the capacity to “think about thinking.”

Blended learning, which combines face-to-face instruction with online learning, is
gaining popularity as an innovative approach to education. By integrating classroom
teaching with online platforms, blended learning enables the delivery of materials,
collaboration, and evaluation in a flexible manner. Chang et al. [7] reported that blended
learning significantly improves student performance compared to traditional face-to-face
methods, as it allows students to access instructional materials via an LMS or other e-
learning platforms at their own pace and even review content when necessary.cs

E-learning itself has become a widely discussed topic, particularly regarding its
effectiveness and the challenges it poses. E-learning offers increased flexibility and
accessibility since students can access materials at any time and from anywhere [8, 9].
This flexibility allows for personalized learning, where students can adjust the pace of
their studies according to their individual needs. However, implementing e-learning is
not without challenges. One frequently mentioned issue is the need for digital skills and
technical support [9]. For students and teachers unfamiliar with technology, transitioning
to online learning can be problematic. Additionally, unstable internet connections or
insufficient devices can hinder the overall effectiveness of e-learning.

Apart from technical challenges, student characteristics such as motivation, self-
discipline, and support from their learning environment also significantly influence the
success of e-learning [10]. Student motivation tends to increase when they perceive clear
benefits and ease of use from digital learning platforms, yet it may decline if they
experience boredom due to limited social interaction or monotonous content. Therefore,
educators are expected to design interactive and engaging learning experiences —such as
online quizzes, discussion forums, or gamification —to maintain student interest. Support
from both family and educational institutions is equally important; a comfortable study
environment at home and parental guidance can help students remain focused during
online learning sessions.

Various LMS platforms have been developed to facilitate online learning. For
instance, SEVIMA EdLink (https://edlink.id/) is an Indonesian LMS designed to support
higher education activities. Its main features include online attendance, video
conferencing, course material management, and digital assignment assessments. Online
attendance simplifies the monitoring of student participation in each session, while video
conferencing facilitates virtual face-to-face interactions. Another example is Belajar
Bareng (http://belajarbareng.id/), an LMS that offers features such as teacher
administration, academic calendars, course material management, as well as evaluation
and assessment of student learning outcomes. Moodle (https://moodle.org/) is also widely
recognized as an open-source LMS popular among educational institutions. Moodle
offers various features including course management, discussion forums, assessments,
feedback mechanisms, and tools for quizzes and surveys. Its open-source nature allows
it to be customized according to each institution’s specific needs—from interface design
to the addition of modules that enhance functionality. The diversity of LMS platforms
reflects the dynamic and evolving needs of Indonesia’s educational landscape.

Overall, the implementation of e-learning in education underscores the need for
innovative teaching and assessment methods to improve educational quality. By
leveraging digital technology, educators can apply a more personalized approach that is
tailored to individual learning styles and comprehension levels [11, 12]. In parallel,
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students are encouraged to take a more active and independent role in their learning —
for example, by seeking additional learning resources or participating in online
discussion forums [13]. The success of such innovations largely depends on the
willingness and ability of all stakeholders to adapt to change [14]. Educational institutions
must provide training and technical support for teachers to effectively design and manage
online learning. Similarly, students and parents should be equipped with digital literacy
skills to prevent difficulties when accessing LMS or other e-learning platforms. Thus,
challenges such as the digital divide, limited device availability, and low digital literacy
can be mitigated [14].

In addition to innovative efforts, there is an urgent need to provide an adaptive and
responsive learning system that caters to the diverse abilities of students. The approach
of differentiated instruction emphasizes that the learning process, content, and
assessment outcomes should be tailored to each student’s abilities, interests, and learning
needs [15, 16]. This can be achieved by offering various assignment or project options,
adjusting the difficulty level of accessible materials, and providing individualized
guidance when necessary. Ultimately, this approach allows every student to develop
according to their potential without being burdened by a one-size-fits-all standard [17].

Technology further facilitates the implementation of differentiated instruction. An
LMS can be designed to record each student's progress and then provide
recommendations for advanced materials or additional assignments based on evaluation
results. Likewise, online assessment systems can be made more flexible —for example, by
offering diverse types of questions, adjustable deadlines, or varied assignment formats
[18]. When students perceive that the tasks assigned are relevant to their abilities and
interests, their motivation to learn increases. Moreover, teachers can more easily monitor
individual progress since data on student activity and performance are available in real-
time through the system [19].

Ultimately, the primary objective of these innovative efforts is to ensure that every
student gains a meaningful learning experience, fostering 21st-century skills such as
critical thinking, creativity, communication, and collaboration. Student assessments are
no longer solely a one-dimensional measure of cognitive ability but now also include
evaluations of other relevant skills and competencies [20, 21]. By combining various
assessment methods—from written tests to technology-based projects—educators can
construct a more comprehensive profile of student capabilities.

The novelty in this study focuses on deeply integrating competency-based
approaches—aligning learning objectives, pacing, and assessments with individualized
competency milestones —into an LMS framework. This dedicated focus provides a clearer
roadmap for educators seeking to ensure that learners meet specific skill benchmarks
before advancing further. Through the Agile approach, the system’s design,
development, and evaluation cycles involve continuous input from administrators,
teachers, and students, ensuring that the LMS is practical, user-friendly, and capable of
meeting real-world educational challenges. By integrating functionalities such as
differentiated assignments, role management, and formative feedback mechanisms, this
LMS seeks to address the diverse capabilities and learning styles found within a single
classroom. The primary aim is to facilitate a more adaptive and student-centered learning
environment, ultimately contributing to improved educational quality and sustainable
learning outcomes.

2. Material and Method

2.1 Theoretical Framework

This research employs the Agile method in system design and development—a
widely used approach in contemporary studies. Agile emphasizes iterative and
incremental system development, where the development process is divided into
short cycles known as sprints. Each sprint has specific targets, and at the end of each
sprint, the development team conducts evaluations with the stakeholders. Should
there be changes in requirements or new feedback, adjustments can be immediately
integrated into the next cycle. This adaptive method enables the team to remain
responsive to changes in the business environment, technology, or regulations [22,
23].
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In the context of this research, using the Agile method offers several advantages.
First, close collaboration between the development team and stakeholders ensures
that any changes in requirements are promptly addressed and incorporated into the
system [24, 25]. Second, continuous feedback from end users allows researchers to
assess whether the functionalities developed meet expectations or require further
adjustments [26]. Third, the Agile method encourages continuous evaluation of both
technical and managerial aspects of the development process so that any obstacles or
inefficiencies can be swiftly rectified [27, 28]. Although Agile demands high flexibility
from all team members, it generally results in a product that more accurately reflects
actual field requirements [29].

The system development process under the Agile methodology still comprises
key stages—analysis, design, development, testing, and implementation —but these
stages are executed iteratively in smaller segments. For example, in one sprint, the
team might focus solely on developing the login and registration module. Once that
sprint is complete, the module is tested and improved if any deficiencies are found.
In the subsequent sprint, the team develops a more complex module. With this
workflow, a functional product can be delivered quickly and immediately validated
by the end users [30, 31].

The testing phase is equally important to ensure that the system is truly ready for
use. One common approach is usability testing, which is frequently applied to
measure how comfortable and easy it is for users to interact with the system’s
interface [32]. The results of usability testing provide valuable feedback for refining
the interface design—such as menu placement, icon selection, and overall visual
consistency [32].

The first stage in system development—system analysis—involves data
collection and the creation of diagrams that detail the system’s functionalities. This
process is crucial to ensure that all stakeholders agree on the scope and objectives of
the system [33]. After gathering the requirements, the next stage is system design,
which formulates the system architecture, database structure, and the selection of
appropriate technologies [34]. The third stage, development, uses the design as a
technical blueprint to build the system. Finally, usability testing is conducted as a
final verification to ensure that the system is ready for deployment [32].

By understanding each of these stages—analysis, design, development, testing,
implementation, and maintenance —organizations can ensure that the resulting
system not only meets technical specifications but also truly adds value and
operational efficiency. Ultimately, an effective information system is designed and
developed based on the real needs of the organization and is capable of adapting to
the dynamic changes in the business and technological environment.

2.2 Research Phases

The process of designing an information system involves several sequential steps
aimed at producing a system that genuinely meets user needs. The process begins
with requirement analysis, during which both functional and non-functional
requirements are identified using various data collection techniques such as
interviews, observations, and document reviews. The primary goal is to ensure that
both the development team and stakeholders share a common understanding of what
is expected from the system. Documenting these requirements is crucial, as it forms
the foundation for the entire subsequent development process.

Once the requirement analysis is complete, the next stage is system design. This
stage involves designing the system architecture, database, and user interface.
Diagrammatic models—such as those provided by the Unified Modeling Language
(UML)—are used to visualize the structure and interactions among the system
components.

The following stage is development and testing. During the development phase,
programmers begin writing source code based on the established design. This is
where various programming languages, frameworks, and supporting tools are
employed to build the system. To ensure quality, testing is conducted regularly —for
example, through unit testing and integration testing. Unit testing is performed to
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ensure that each component or module functions correctly, while integration testing
verifies that the modules work together without conflict. Testing is a critical phase
because any discrepancies between the specifications and the actual implementation
can be promptly corrected before the system advances to the next stage.

During the testing phase, usability testing is performed to assess the level of user
acceptance of the system. This is achieved using the System Usability Scale (SUS).
Participants are asked to interact with the system or product being evaluated and
then complete a SUS questionnaire consisting of 10 statements rated on a Likert scale
from 1 to 5, reflecting their perceptions of the system’s ease of use. The SUS score is
calculated to yield an overall score ranging from 0 to 100, which is then interpreted
to determine the system’s usability level. This systematic and objective evaluation
helps in refining the design and functionality of the system.

Result and Discussion
3.1 Theoretical Framework

In collaboration with the school, the researchers conducted discussions to
understand the business processes underlying the system to be developed. The LMS
is intended for use by both teachers and students. Teachers will be able to upload
modules and assignments related to their course materials, while students will access
these modules and assignments at a pace that suits their learning speeds. Students
will then upload their completed assignments to the LMS, and teachers will provide
grades accordingly. In general, the system will involve three user roles: teacher,
student, and administrator. Each role is provided with specific features based on its
responsibilities. These features are illustrated in the use case diagram shown in Figure
1.

‘ Learning Management System

tugas
hasil tugas

Menambahkan
mata pelajaran
Admin

Mengedit
mata pelajaran

Menambahkan

nilai siswa

Mencetak nilai siswa

Guru

Admin

Figure 1. Use case diagram
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Furthermore, Figure 2 illustrates the LMS login page. On this page, users are
required to enter their username and password. If the information entered is correct,
the user is directed to their dashboard; otherwise, they remain on the login page until
the correct credentials are provided.

Log In.

Username

Password

W Remember Me

Login

Belum punya akun?

Figure 2. User login page

Moreover, Figure 3 displays the teacher list page, which is accessible only by the
administrator. On this page, the administrator can add new teacher accounts for
system access. The administrator can also modify or delete teacher account details as
needed. Similarly, Figure 4 shows the student list page, which is also accessible
exclusively by the administrator. The administrator can view all student accounts
registered in the system and can modify or delete student data.

admin
admin@gmail.com @

z
3

Figure 3. Teacher list page
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# E-LEARNING i

Dashboard
List Guru
Nomer induk siswa

List Siswa

List User

List Mapel

Figure 4. Student list page

A E-LEARNING —

8 Dashboard

L apel
sy Mape Bahasa Indonesia Aatamatice

mat peminatan Bahasa Jawa

Figure 5. Subject list page

Figure 5 shows the page listing the subjects. Teachers can access this page to see the
subjects they are assigned to within the LMS. For each subject, a list of learning
materials—uploaded by the teacher —is available. Additionally, teachers can upload
assignments related to the learning materials to assess student competencies. Figure
6 displays the learning materials page for one of the subjects. Figure 7 shows the page
where both learning materials and assignments for a subject are presented.
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guru
guru@gmail.corm @

A E-LEARNING

hboard

List Mapel Bab1

Lorem Ipsum is simply dummy text of the printing and typesetting industry.
Lorem Ipsum has been the industry’s standard dummy text ever

Bab 2

Lorem Ipsum is simply dummy text of the printing and typesetting industry.
Lorem Ipsum has been the industry's standard dummy text ever

N |

Bab 3

Lorem Ipsum is simply dummy text of the printing and typesetting industry.
Lorem Ipsum has been the industry's standard dummy text ever

B e

Figure 6. Learning materials page for a specific subject
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List Mapel

Lorem Ipsum is simply dummy
text of the printing and
typesetting industry.

Lorem Ipsum has been the
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ever
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Lorem Ipsum is simply dummy
text of the printing and
typesetting industry.

Lorem Ipsum has been the
industry's standard dummy text
ever

Modul 1 S i -

Lorem Ipsum is simply dummy
text of the printing and
typesetting industry.

Lorem Ipsum has been the
industry's standard dummy text
ever

Lorem Ipsum is simply dummy
text of the printing and
typesetting industry.

Lorem Ipsum has been the
industry's standard dummy text
ever

Tugas 1 = - N

Lorem Ipsum is simply dummy
text of the printing and
typesetting industry.

Lorem Ipsum has been the
industry's standard dummy text
ever

Tugas 1 Bl =i -
Lorem Ipsum is simply dummy
text of the printing and
typesetting industry.

Lorem Ipsum has been the
industry's standard dummy text
ever

Figure 7. Learning materials and assignments page for a specific subject
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Upload dibawah ini
List Mapel
BE PPKN kelas 10 Status

W& Bahasa Indonesia kelas 10 ARSa ha
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Figure 8. Student assignment upload page

Figure 8 illustrates the page where students can upload their completed assignments.
This page displays the submission deadline, and students have the option to delete
or replace their uploaded assignments until the deadline passes.

3.2 Usability Testing

The final phase of the system development was usability testing. This testing utilized
ten statements developed by Brooke [35], as listed in Table 1. The participants were
80 tenth-grade students. Each student was asked to use the developed LMS and
complete a questionnaire regarding the system’s usability by rating the 10 statements
on a Likert scale from 1 to 5. The questionnaire items are in Bahasa Indonesia.

Table 1. System usability scale items

Code

Statement

Q1

Saya merasa akan sering menggunakan sistem ini.

Q2

Sistem ini terlalu kompleks.

Q3

Sistem ini mudah digunakan.

Q4

Saya merasa membutuhkan bantuan teknis untuk dapat menggunakan sistem ini.

Q5

Fitur-fitur dalam sistem ini terintegrasi dengan baik.

Q6

Saya merasa bahwa ada banyak inkonsistensi dalam sistem ini.

Q7

Sebagian besar orang akan bisa belajar menggunakan sistem ini dengan cepat.

Q8

Sistem ini terasa rumit untuk digunakan.

Q9
Q10

Saya merasa percaya diri ketika menggunakan sistem ini.
Saya merasa perlu mempelajari banyak hal sebelum saya bisa mulai menggunakan sistem ini.

Survey responses were then collected and processed to compute the SUS score. For
each odd-numbered statement, 1 was subtracted from the user’s rating. For each
even-numbered statement, the user’s rating was subtracted from 5. The total adjusted
score was then multiplied by 2.5 to yield the final SUS score. Finally, the average SUS
score was calculated from all participants. Table 2 provides an example of the SUS
score calculation for the first five participants. The overall average SUS score from the
80 participants was 81.75, which falls into the “very good” category [36]. A deeper
analysis suggests that participants value the system’s ability to track competency
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milestones and offer targeted feedback, highlighting how these specific features
enhance overall usability in a classroom setting.

Table 2. Example of SUS score simulation for the first five participants

User

User response Adjusted score Sus

Q1 Q2 Q3 04 Q5

Q6 Q7 08 Q9 Q10 QI Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 QI0 score

5 2 4 1 5

3 5 1 4 2 4 3 3 4 4 2 4 4 3 3 85

2 5 2 4 2 5 3 5 1 4 1 4 3 3 3 4 2 4 4 3 4 85
3 4 2 5 2 3 3 4 2 5 1 3 3 4 3 2 2 3 3 4 4 77.5
4 5 2 4 2 3 2 5 1 5 1 4 3 3 3 2 3 4 4 4 4 85
5 5 2 4 2 5 2 4 1 5 1 4 3 3 3 4 3 3 4 4 4 87.5

Conclusion

This study successfully developed an LMS tailored to meet the needs of a school
in managing the learning process more adaptively. The Agile method was employed
to ensure that the development process could quickly respond to changes in
requirements and feedback. The implementation results indicate that the system
includes several key features: user management (for administrators, teachers, and
students), uploading and management of learning materials, assignment distribution,
and a mechanism for students to upload their completed assignments. Usability
testing using the System SUS produced an average score of 81.75, which is
categorized as “very good.” This indicates that the developed LMS is both well-
received and user-friendly for students. A deeper conclusion underscores how
competency-based learning elements can enhance personalization and motivation.
By allowing each student to move at an appropriate pace and by equipping teachers
with real-time data on skill mastery, this LMS can significantly improve educational
outcomes. Future research should test the system across diverse institutional contexts
and incorporate additional analytics to measure how effectively competency markers
predict long-term student performance.

Despite its promise, there are limitations. First, the research was conducted at a
single school with 80 student participants, which limits the generalizability of the
findings to a broader population or different educational contexts. Second, the system
was implemented over a relatively short period, so its long-term effectiveness and
stability have not been thoroughly evaluated. Third, the LMS was tested on a limited
variety of devices, and its performance on different devices (e.g., tablets, and
smartphones with various operating systems) has not been deeply examined.

For future development, several suggestions are offered. Enhancements such as
integrating advanced features—like learning analytics, gamification, and a content
recommendation system—could further enrich the learning experience and tailor
content to individual learning styles. Future research is recommended to involve
more schools or educational institutions with diverse backgrounds and a larger
number of students so that the reliability and effectiveness of the system can be
assessed more comprehensively. Additionally, integrating the LMS with other
platforms, such as a Student Information System or online assessment tools, would
expand its functionality and facilitate the synchronization of academic data for a more
integrated analysis.

Overall, this study contributes a specialized competency-based approach to LMS
design, demonstrating how features that measure and respond to individual mastery
can drive usability, user satisfaction, and potentially better learning outcomes.
Expansion of this model could yield a robust and customizable framework,
advancing personalized education strategies for diverse learning environments.
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