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ABSTRACT. The visualization of accumulated data is an important aspect of managing learning pro-
cesses. The digitization and automatization of educational management systems and the increasing
adoption of modern technologies empower professors to track and analyze student performance across
various platforms. This paper presents the implementation of a modern software extension (plugin) for
Moodle, a popular and flexible learning management system, to visually represent the grades accumu-
lated by students in various course activities. These software extensions possess robust capabilities for
visually presenting statistical data, utilizing data from points accumulated in assessment components
such as quizzes, presentations, midterms, final exams, etc. By employing these extensions, professors
can easily observe the distribution of grades earned by individual students. Modern approaches to
managing learning processes increasingly embrace the power of data visualization, simplifying and
enhancing the overall experience. Visualizations allow educators to quickly identify patterns, trends,
and areas for improvement within their learning processes. This timely and insightful information fa-
cilitates informed decision-making and efficient resource allocation. By readily identifying areas of
strength and weakness, educators can implement targeted interventions and adjustments to ensure all
learners receive the optimal learning experience. This ongoing monitoring and refinement contribute
to continuous quality improvement within the educational environment. Visualizations give stakehold-
ers a clear and accessible overview of learning progress and outcomes. This transparency fosters open
communication, collaboration, and trust among educators, learners, and administrators. To effectively
leverage the power of data visualization, modern learning management systems (LMS) increasingly
integrate with specialized software extensions.

KEYWORDS: MODERN TECHNOLOGIES IN EDUCATION, DATA VISUALIZATION, LEARNING
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INTRODUCTION

This research aims to promote utilizing exist-
ing visualization tools in modern learning man-
agement systems to enhance the effectiveness of
learning process management. Technologies play
an integral role in achieving quality education
and learning management systems (LMS) are be-
coming increasingly prevalent among educational
institutions. Many institutions develop their plat-
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forms based on specific needs. Open-source dis-
tributed systems also exist, which offer relevant
and various solutions for the learning/teaching
process. Within this investigation, the focus is on
software extensions in Moodle of data visualiza-
tion, which is an advanced, free open-source plat-
form (Gamage S.H.PW., 2022)[1], (Walter Vladimir
Flores-Pifas, 2022)[2], (Oproiu., 2015)[3], (Official
Documentation of Moodle., 2023)[4], (Froissard
Chris, 2015)[5], (Zhang Yaqun, 2020)[6].
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The Moodle platform possesses a robust
core functionality that effectively supports the
fundamental needs of online learning environ-
ments. However, its capabilities can be further
expanded and enhanced by utilizing software
extensions, commonly called plugins. These
plugins offer diverse features, activities, and in-
tegrations, allowing for the customization and
augmentation of the learning experience to ca-
ter to specific pedagogical needs and user pref-
erences. This inherent flexibility and extensibil-
ity position Moodle as a highly adaptable and
versatile learning management system capable
of evolving alongside the changing education
landscape. Moodle plugins are extensions that
augment the core functionality and broaden the
capabilities of a Moodle learning management
system (LMS). These software modules extend
the platform’s inherent features and function-
alities, offering instructors and administrators
a more versatile and feature-rich environment
for delivering and managing online educational
content.

The importance of plugins for Moodle stems
from their ability to dramatically extend the plat-
form’s capabilities and functionalities. They offer
a plethora of benefits that make Moodle a more
versatile, adaptable, and user-friendly learning
management system.

Here are some key reasons why plugins are
crucial for Moodle:

e Enhanced Functionality: Plugins allow Moo-
dle to exceed its core features and cater to
diverse educational needs. They introduce
new activities, reports, blocks, integrations,
and more, enabling instructors to design
and deliver richer and more engaging
learning experiences.

e Adaptability and Customization: Plugins
empower administrators and instructors
to tailor the Moodle environment to their
specific needs and preferences. They can
choose plugins that align with their peda-
gogical approaches, integrate with existing
systems, address accessibility concerns,
and enhance the overall user experience.
This adaptability makes Moodle suitable
for a wide range of educational settings
and diverse student populations.
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e Community-Driven Development: The vast
community of Moodle developers continu-
ously creates and contributes new plugins,
constantly expanding the platform’s po-
tential. This fosters innovation, ensures
access to various tools and resources, and
encourages collaboration within the Moo-
dle community.

e (Cost-Effectiveness: Unlike custom develop-
ment, plugins offer a cost-effective way to
add new features to Moodle. Many plugins
are available for free, while others offer
reasonable licensing fees. This affordability
makes Moodle an accessible platform for
educational institutions with varying bud-
gets.

e Continuous Improvement: Plugin develop-
ment often improves the core Moodle plat-
form. Developers often identify and ad-
dress user needs through plugin creation,
which can eventually inspire core func-
tionality integration. This ensures that the
platform continuously evolves and adapts
to the changing needs of the educational
landscape.

e Increased User Engagement: Plugins can
contribute to increased user engagement
by enhancing the accessibility and interac-
tivity of the platform. For instance, plugins
like Moodle Mobile allow users to access
learning materials and engage with course
content on their mobile devices. This flex-
ibility and convenience can significantly
improve student engagement and learning
outcomes.

The use of data visualization tools, through
which it is possible to effectively observe existing
data, gives interesting and important results in
the management system of educational process-
es (see. Froissard Chris, 2015), (see. Zhang Yaqun,
2020), (Tabatadze. B., 2023) [7]. The mentioned
tools can be effectively used in the Moodle LMS
(see. Froissard Chris, 2015), (see. Zhang Yaqun,
2020) system. The investigation comprises sever-
al stages, in the first stage, starts with discussing
two Analytics Graphs and Grades Chart software
plugins of Moodle for data visualization, subse-
quent stages involve their implementation in the
Moodle system, and in the final stage, a detailed
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FIGURE 1. Grades Chart of the Analytics Graph.
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FIGURE 2. Content Accesses of the Analytics Graph.

FIGURE 3. Number of Active Users of the Analytics Graph.

description of the methodology for utilizing
these tools.

ANALYTICS GRAPHS PLUGIN FOR MOODLE

The Plugin Analytics Graphs is an extension of
the Moodle learning management system, specif-
ically designed to provide instructors with visual
representations of student performance through
five distinct graphs.
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Grades Chart: This graph illustrates the grade
distribution for all students enrolled in the course.
Examination of this data enables identifying stu-
dents encountering academic challenges and may
necessitate additional support (see Fig. 1).

Content Accesses: This graph depicts the dis-
tribution of unique resource utilization among
users within the course. It serves as a visual tool
to identify highly engaged learners and students
who may require additional academic support
(see Fig. 2).
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FIGURE 4. Assignment Submissions of the Analytics Graph.

FIGURE 5. Hits Distribution of the Analytics Graph.

Number of Active Users: This graph shows how
many users are active in a course at different times
of day. It can be used to identify the times when
the course is most active and to adjust the timing
of activities accordingly (see Fig. 3).

Assignment Submissions: This visual represen-
tation depicts the submission status of assign-
ments, differentiating between those completed
on time and those submitted late. This data can
be utilized to identify students who may be ex-
periencing challenges with the course content,
thereby enabling the provision of targeted sup-
port (see Fig. 4).

Hits Distribution: Visualizations offer a signif-
icant understanding of how specific learners uti-
lize course materials and supplementary resourc-
es during every unit. Examining this data allows
instructors to gain deeper insight into student en-
gagement patterns and pinpoint instances where
learners may encounter difficulties or necessitate
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further assistance (see Fig. 5).

The Analytics Graphs of data visualizations fa-
cilitate the identification of potential performance
issues and inform pedagogical decision-making,
ultimately contributing to the optimization of ed-
ucational outcomes. Implementing the Analytics
Graphs plugin in the Moodle platform is very easy,
without any fundamental technological knowl-
edge.

GRADES CHART PLUGIN FOR MOODLE

The Plugin Grades Chart is a simple yet pow-
erful tool for Moodle educators, specifically de-
signed to enhance student learning and engage-
ment within assigned tasks. The Grades Chart
emerges as a valuable tool for Moodle educators
seeking to enhance student learning and engage-
ment. The plugin fosters a more dynamic and mo-
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FIGURE 6. Histograms of Grade Chart.

tivating learning environment by offering a clear
visual representation of grades and encouraging
self-evaluation. However, it's crucial to consider
its limitations and ensure its appropriate imple-
mentation based on specific course content and
student needs.

The Plugin Grades Chart, featuring separate
views for professors and students, offers a du-
al-pronged approach to enhancing graded assign-
ments. For professors, it provides a visual distribu-
tion of points and facilitates performance analysis,
while for students, it fosters self-evaluation and
promotes transparency through point range visu-
alization and estimated results, although the pri-
vacy of individual data is maintained.

After installing the plugin and activating it for
an assignment, it automatically generates a chart
depicting the grade distribution for participat-
ing students. This visual representation provides
valuable insights into individual performance and
overall class progress (see Fig. 6, 7).

The Plugin Grades Chart for Moodle is Useful
for professors and students.

For professors:

e Enhanced Grading Efficiency: The visual dis-
tribution of points streamlines the grading
process, allowing for rapid identification of
trends and potential discrepancies;

e Data-Driven Insights: The chart offers valu-
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able data-driven insights into student per-
formance, enabling professors to tailor
their teaching approaches and address in-
dividual needs effectively;

Improved Feedback Delivery: The plugin
facilitates the provision of more targeted
and meaningful feedback, as educators
can readily identify areas requiring further
clarification or support;

Enhanced Communication: The transpar-
ency offered by the plugin fosters open
communication between educators and
students, promoting a more collaborative
learning environment.

For students:

Increased Self-Awareness: By visualizing the
performance of their peers, students gain
a deeper understanding of their strengths
and weaknesses, fostering self-directed
learning;

Motivation and Engagement: The plugin
can fuel motivation by offering a visual
representation of progress and achieve-
ment, encouraging students to strive for
excellence;

Enhanced Learning Strategies: The data
provided by the plugin empowers students
to make informed decisions about their
learning strategies, allowing them to allo-
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cate their time and resources effectively;

e Reduced Anxiety: The transparency of the
grading process can alleviate anxiety for
students, as they are constantly aware
of their standing and have a clear under-
standing of expectations.

STAKEHOLDERS’ VIEWS ON THE
VISUALIZATION OF LEARNING PROCESS
ANALYTICS DATA

Learning Process Analytics (LPA) is a power-
ful tool for enhancing teaching quality in gener-
al or individual subjects. In today’s data-driven
world, learning process analytics (LPA) emerges
as a powerful tool for educators seeking to im-
prove the quality of teaching and student learning
outcomes. By analyzing data generated through-
out the learning process, LPA provides valuable
insights into student behavior, engagement, and
progress, enabling educators to make informed
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Figure 7. Points Distribution of Grade Chart.
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decisions about their teaching practices and sub-
ject design.

A survey was conducted in three Georgian
higher educational institutions to evaluate the ef-
ficacy of analytical and assessment technological
tools and their integration within the teaching ad-
ministration process. The study included approxi-
mately 15 professors and 125 students.

Professors and teachers emphasize the im-
portant role of visual instruments in enhanc-
ing student engagement and learning outcomes.
Technologies such as point distribution systems,
resource allocation platforms, and visual repre-
sentations of student activity empower learners
to actively participate in the learning process by
facilitating effective planning and management.
Consequently, comprehensive course analytics is
an important element for informed course design
and implementation. By systematically analyzing
the learning process, professors can gain valuable
insights into how students learn best. This knowl-
edge empowers them to develop more effective
teaching plans, create a more supportive learning
environment, and ensure all students reach their
full potential.

Based on the student survey, implementing
such tools is highly advantageous, positive, and
quality-oriented. These tools empower students
to assess their academic standing within individ-
ual or all courses of study, facilitating self-evalu-
ation and enabling comparisons with their peers.
Most students do this process informally through
various social networks, but the data obtained is
often fragmented and unreliable. Therefore, im-
plementing structured tools presents a significant
advancement in student self-assessment and
grade comparison. Grades in a visually appealing
format make it easier for students to understand
their relative performance than others in the class
and identify areas where they need improvement.

CONCLUSION

The Moodle (LMS) platform stands among the
leading free, multifaceted, and multifunction-
al information systems designed for educational
process management. This platform, adopted by
numerous educational institutions, offers a us-
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er-friendly and flexible framework for implement-
ing various software extensions, including visual
tools designed to assess student resource utiliza-
tion, activity levels, and academic performance.
Integrating software extensions into open-source
learning management systems like Moodle and
the practical application of appropriate visualiza-
tion tools represent innovative approaches to har-
nessing modern technologies in the ever-evolving
field of education.

The study investigates the efficacy of two
software extensions for Moodle, analyzing their

impact on learning quality through enhanced
analytics and visualization. Given the consensus
among educational stakeholders regarding the
positive influence of modern analytical and vi-
sualization technologies on learning and teach-
ing outcomes, institutions utilizing the Moodle
learning management system should consid-
er implementing these extensions to promote
transparency and enhance instructional quality.
The research demonstrates the need for and ef-
fectiveness of the discussed visualization exten-
sions on the Moodle platform.
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