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Introduction

Abstract: Programming instruction in Vocational Basics for Software and
Game Development (PPLG) often encounters challenges such as limited lab
practice time, restricted learning media, and conventional one-way teaching
methods. This study aims to develop a Moodle-based Learning
Management System (LMS) integrated with a Virtual Programming Lab
(VPL) that is valid, practical, and effective. Utilizing the ADDIE model
(Analysis, Design, Development, Implementation, and Evaluation), the LMS
was tested on 36 grade X PPLG students at SMKN 2 Padang. Results showed
high validity with a score of 4.4 (highly feasible), practicality scores of 5.0
(teachers) and 4.4 (students) (highly practical), and effectiveness with an N-
gain of 0.80 (high). The findings indicate that the LMS significantly enhances
learning outcomes, offering a flexible and effective solution for teaching
Vocational Basics. This study concludes that the Moodle-based LMS with
VPL integration is a viable tool to address existing instructional challenges
in PPLG education.

Keywords: Learning management system; Moodle; Software and game

development; Virtual programming lab; Vocational basics

However, observations and interviews conducted
at SMKN 2 Padang from January 30 to March 19, 2024,

Education is a cornerstone in building high-quality
and globally competitive human resources. In the digital
era, leveraging technology in education is crucial to
enhance learning quality and effectiveness. One such
technological tool is the Learning Management System
(LMS), a digital platform designed to facilitate online
teaching and learning, thereby improving flexibility and
efficiency (Rahman et al., 2019). At SMKN 2 Padang, the
Software and Game Development program prepares
students to become professionals in this field. A core
subject for grade 10 students, Vocational Basics in
Software and Game Development, provides
foundational knowledge and skills essential for software
and game development.

How to Cite:

revealed significant challenges. Conventional teaching
methods dominate, with teachers as the primary
knowledge source and students passively receiving
information. Although digital tools like WhatsApp are
used, their functionality is limited to distributing
materials and assignments, lacking deep interaction or
hands-on practice. According to Nagaletchimee (2019),
WhatsApp has limitations, including unstructured
material organization, inadequate assessment features,
and a lack of interactivity, hindering effective learning.
Additionally, limited class time and space restrict
comprehensive coverage of complex topics, leaving
students struggling to grasp and apply critical concepts.

The lack of interactive and engaging learning
resources further exacerbates the problem. Materials are
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often presented as static textbooks or PowerPoint slides,
failing to actively involve students in coding practices.
This diminishes student motivation and interest,
negatively impacting learning outcomes (Means et al.,
2014).

To address these issues, this study proposes the
development of a Moodle-based LMS integrated with a
Virtual Programming Lab (VPL) for the Vocational
Basics in Software and Game Development subject. This
integration offers a novel solution by combining the
structured, flexible learning environment of Moodle
with the interactive, hands-on coding practice provided
by VPL. Moodle, a widely used open-source LMS,
supports customizable learning experiences, interactive
features, and progress tracking (Costa et al., 2014).
Meanwhile, VPL enables students to practice coding in
an interactive, collaborative environment, supporting
multiple programming languages (Olivya et al., 2021).

The novelty of this research lies in its holistic
approach to addressing the limitations of conventional
teaching methods and existing digital tools. By
integrating Moodle and VPL, this study provides a
structured yet flexible learning platform that bridges
theory and practice. It allows students to access
materials and practice coding anytime, anywhere,
overcoming time and space constraints. Additionally,
the interactive and collaborative features of VPL
enhance student engagement and motivation, fostering
deeper understanding and better learning outcomes.

This research is significant because it responds to
the growing demands of the software and game
development industry, which requires graduates with
strong practical skills. By providing a more effective and
engaging learning environment, this LMS-VPL
integration not only improves student outcomes but also
equips them with the skills needed to thrive in a
competitive industry. Thus, this study represents a
critical step forward in vocational education, offering a
scalable and adaptable solution for similar programs.

Method

This study employs the Research and Development
(R&D) method is a type of research that aims to develop
products and test the effectiveness of these products,
starting from analyzing needs to conducting product
trials so that they can be widely applied, especially in the
context of education in schools (Sugiyono, 2020). The
development model used in this research is the ADDIE
(Analysis, Design, Development, Implementation, and
Evaluation). This model was selected because it offers a
systematic approach to developing, implementing, and
evaluating learning products. The research subjects are
36 Grade 10 students from the Software and Game
Development vocational program at SMKN 2 Padang,
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enrolled in the Basic Vocational Competencies course for
Software and Game Development. The development
model used in this research is the ADDIE model
(Analysis Design-Develop-Implement-Evaluate). The
flow of this ADDIE development model can be seen in
Figure 1.

revision ————————| Analyze
'y

revisen
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|Implement |« » Evaluation l«——»| Design
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Figure 1. ADDIE model development

In this research, the ADDIE Model (Analysis,
Design, Development, Implementation, and Evaluation)
was used as a framework for developing interactive
learning media. The ADDIE model was chosen because
it is a systematic and structured model that can be used
in various types of educational product and learning
resource development. This model facilitates an effective
and efficient development process by ensuring that each
stage is thoroughly completed before moving to the next
stage.

The first stage in the ADDIE Model is Analysis. At
this stage, needs analysis is conducted. Needs analysis is
performed to identify the gap between the current
conditions and the expected conditions, so that an
appropriate solution can be determined. This includes
Learning Management System Development Analysis to
determine that the Learning Management System
development is truly needed by users, followed by
curriculum analysis and product needs analysis. The
second stage is Design. In this stage, interactive learning
media design is carried out based on the previous
analysis results. Design includes determining learning
objectives, selecting learning strategies, content
development, media selection, and learning flow
development. In this stage, a storyboard is created as a
guide for interactive learning media development.

The third stage is Development. At this stage,
interactive learning media is developed according to the
design created in the previous stage. Development
includes creating multimedia content (text, images,
audio, video), programming, and integrating all
components into a complete interactive learning media.
In this stage, formative evaluation is also conducted to
ensure the quality of the developed media. The fourth
stage is Implementation. In this stage, the developed
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interactive learning media is implemented in the
learning process. Implementation can be done directly in
the classroom or through online learning. During the
implementation process, observation and evaluation are
conducted to assess the effectiveness of the learning
media in achieving learning objectives.

The final stage is Evaluation. At this stage,
summative evaluation is conducted to assess the overall
development process and the quality of the final
interactive learning media product. Summative
evaluation can be done by collecting feedback from
students, teachers, and learning media experts. The
evaluation results can be used as input for further
improvement and development.

The ADDIE Development Model provides a
systematic and structured framework for developing
high-quality interactive learning media. Each stage in
this model is interconnected and supports one another,
resulting in a final product that meets the needs and
characteristics of students, and is effective in achieving
the predetermined learning objectives.

The validity analysis uses a Likert scale based on the
validation sheet. The validity score was given using the
Equation 1.

_ Number of scores for each criterion selected

= -
v Total ideal score x100% (1)

Description:
P: Validator percentage gain

The criteria for the level of achievement of the
validity test by experts in the development of Learning
Management System listed in Table 1.

Table 1. Achievement level of learning management

system validity

Achievement Level (%) Qualifcation
81-100 Very feasible
61-80 Feasible
41-60 Feasible enough
21-40 Less feasible
<20 Not feasible
(Sugiyono, 2014)

Practicality analysis uses a Likert scale based on the
practicality sheet. Practicality scores were given using
the Equation 2.

Number of scores for each criterion selected
pP= x100% (2)

Total ideal score

Description:
P: User percentage gain

The criteria for the level of achievement of the
validity test by experts in the development of Learning
Management System listed in Table 2. The Learning
Management System effectiveness test was analyzed
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using normal gain to determine the improvement that
occurred in the pre test and post test after being given
treatment using the Equation 3.

Post test score — Pre test score

g= €

Maximal score — Pre test score

Description:

g: gain

Table 2. Achievement level of learning management
system practicality

Achievement Level (%) Qualification
81-100 Very practical
61-80 Practical
41-60 Practical enough
21-40 Less practical
<20 Not practical

(Sugiyono, 2014)

The results obtained are categorized according to
Table 3.

Table 3. Normalized gain category

Value (g) Classification
g<0.30 Low
0.70>g=0.30 Medium
g>0.70 High
(Syatfril, 2019)

The interpretation of the N-gain category in the
form of percent (%) listed in Table 4.

Table 4. Normalized gain effectiveness interpretation
category

N-Gain Percentage (%) Interpretation
<40 Ineffective
40-55 Less effective
56-75 Effective enough
>76 Effective
(Syatfril, 2019)

Result and Discussion

This research was conducted based on the
development stages of the ADDIE model (Analysis,
Design, Development, Implementation, and
Evaluation). The results of the research conducted are
described as follows:

Analyze
The development of a Moodle-based Learning
Management System (LMS) integrated with a Virtual
Programming Lab aims to address several challenges
faced in teaching the Vocational Subject for Software and
900
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Game Development at SMKN 2 Padang. Based on an
analysis of various issues, the system is designed to
overcome these challenges and improve the overall
learning experience (Ika et al., 2022).

One of the main obstacles in classroom learning is
the limitation of time and space for delivering complex
subject matter. Traditional classroom settings often fail
to provide sufficient time for students to fully grasp
programming concepts. The Moodle-based LMS
provides a solution by offering online access to learning
materials, allowing students to study anytime and
anywhere (Yauma et al, 2020). This system enables
students to explore learning content beyond classroom
hours, eliminating constraints related to physical space
and time (Swastika et al., 2020). Furthermore, the
integration of the Virtual Programming Lab allows
students to practice coding directly from their devices,
mitigating the issue of limited access to laboratory
facilities, which has been a major barrier in practical
learning (Mahmud et al., 2021). Studies have shown that
LMS platforms significantly improve the flexibility and
accessibility of learning, making education more
efficient and engaging (Nurchayati & Gunawan, 2023).

Previously, learning activities relied on WhatsApp
as the primary communication and material distribution
platform. However, WhatsApp lacks the structure
necessary for  organizing learning  materials
systematically. The Moodle-based LMS offers a more
structured platform for managing course content,
assignments, and student activities (Andari, 2022).
Teachers can easily upload learning materials in various
formats and organize a clear learning flow that students
can follow effectively. The system also facilitates better
learning management through features such as
automated notifications, discussion forums, and
integrated evaluation tools (Sulistyorini & Anistyasari,
2020). Structured LMS environments provide a more
effective learning experience by ensuring seamless
content delivery and interaction between students and
teachers (Wiragunawan, 2022).

Another major issue in classroom learning is its one-
directional nature, where teachers predominantly
deliver lectures while students passively receive
information. The Moodle-based LMS transforms this
dynamic by incorporating interactive features such as
discussion forums, quizzes, and hands-on assignments
that encourage active student participation (Asrini et al.,
2021). Additionally, the Virtual Programming Lab
allows students to apply theoretical knowledge in real-
time through coding exercises, fostering a deeper and
more interactive learning experience. Research supports
the idea that interactive learning environments lead to
better student engagement and understanding,
particularly in programming education (Cahyadi, 2019).
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The use of traditional learning resources, such as
textbooks and PowerPoint presentations, has often been
found to be less engaging for students, resulting in a lack
of active participation (Sam & Idrus, 2021). Through
Moodle, learning materials can be presented in various
interactive formats, such as video tutorials, simulations,
and hands-on coding exercises that students can
complete directly within the platform. With the
integration of the Virtual Programming Lab, students
can experiment with different coding examples and
small projects, making learning more engaging and
aligned with industry needs (Garcia, 2024). The
incorporation of multimedia content in LMS-based
learning has been proven to enhance student motivation
and retention (Yana & Adam, 2019).

Practical coding sessions in the classroom are often
limited due to infrastructure constraints and the
applications used. By integrating a Virtual
Programming Lab within the LMS, students can practice
coding directly on the platform without the need to
install additional software. This feature enables students
to engage in interactive learning, complete coding
assignments with automated feedback, and even
collaborate with peers on group projects. Such an
environment fosters a more collaborative and
exploratory learning experience, which is essential for
developing programming skills effectively (Maulana et
al., 2025). LMS platforms with interactive programming
tools significantly enhance student learning outcomes
and foster problem-solving skills.

As a vocational institution, SMK requires a more
practical and industry-relevant learning approach. The
Moodle-based LMS, enhanced with a Virtual
Programming Lab, provides students with a more
structured and practical learning experience in software
and game development. This system not only facilitates
independent access to learning materials but also
promotes continuous learning through automated
assessments and progress tracking, allowing teachers to
monitor students' coding proficiency (Harefa, 2020).

Through the development of this Moodle-based
LMS, the previously conventional and passive learning
approach is transformed into a more dynamic,
interactive, and vocationally relevant system. By
integrating structured content delivery, hands-on
coding practice, and interactive assessments, this LMS
aligns with the digital era's educational needs, ensuring
students gain essential programming skills efficiently
and effectively. The integration of technology in
education, particularly through LMS platforms, has
been widely recognized as an effective strategy for
improving student engagement, learning flexibility, and
overall educational quality (Rahayu & Sukardi, 2021).
The analysis of the curriculum or material on Physics
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subjects developed into Learning Management System
as shown in Table 5.

Table 5. Learning materials and objectives
Learning Outcome Elements

Coding Practice Material

Basic orientation of software and
game development (Students are
able to understand the basic
concepts of network systems and
various operating systems,
implement the use of software
and game development tools and
applications, implement asset
management, Ul (User Interface),
and programming algorithms).

- Basic concepts of
network systems and
operating systems

-Use of development tools
devices and applications
-Asset management

-UI (User Interface)
-Programming algorithms

Structured programming
(Students are able to apply
structured programming to
simple software and game

-Introduction to
Structured Programming
-Introduction to Functions
and Procedures in

development projects). Structured Programming
-Basic Operations and
Control Structures
-Repetition Structures in
Structured Programming
-Introduction to OOP and
Basic Concepts (Java)

-Inheritance in OOP (Java)

Object-oriented programming
(Students are able to apply basic
object-oriented programming to

simple software and game -Polymorphism (java)
development projects). -Encapsulation with
Python

-Inheritance with Python

-Polymorphism with

Python

Web programming (Students are -Hypertext Markup
able to apply server-side Language

programming languages,
frameworks, and documentation
in creating static and dynamic
websites for various contextual
needs).

After conducting curriculum analysis, the next
stage was product needs analysis. Based on interviews
with subject teachers, the researchers successfully
identified and formulated essential requirements for
developing a Moodle Learning Management System
(LMS) integrated with Virtual Programming Lab. The
results of this analysis are divided into two main
categories: functional requirements and non-functional
requirements.

In terms of functional requirements, the system
must possess several essential capabilities. First, the
system should enable teachers to easily create and
manage courses, including the ability to provide various
learning content such as text, videos, and quizzes
(Bradley, 2020). Second, the LMS must support learning
material management in various formats to
accommodate diverse student learning preferences
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(Supiani et al.,, 2024). Third, the system needs to be
equipped with coding assignment features that allow
teachers to assign and efficiently manage assignment
submissions (Rauf et al., 2023). Fourth, integration with
Virtual Programming Lab becomes a key feature that
enables students to conduct online coding activities,
providing interactive and practical learning experiences
(Prahani et al., 2022). Fifth, the system must have the
capability to assess coding assignments and provide
constructive feedback to support student learning
processes (Muhammad, 2017). Sixth, the system must
facilitate communication between teachers and students
to support productive collaboration and discussion in
the learning process (Rosidin et al., 2021).

Meanwhile, for non-functional requirements, there
are three main aspects to consider. First, system
performance must be able to operate smoothly and
effectively even under heavy user access conditions
(Achaqgie et al., 2022). Second, an intuitive and user-
friendly interface is crucial to ensure ease of LMS
operation for both teachers and students (Biya et al.,
2024). Third, the system must have mechanisms that
facilitate maintenance and updates to maintain
relevance and the ability to evolve according to needs
(Ozaga & Arzi, 2022).

Design

After completing the analysis phase in the ADDIE
model, the research proceeded to the design phase. At
this stage, the authors designed a Moodle-based
Learning Management System (LMS) integrated with
Virtual Programming Lab based on the results of the
previous analysis. This design process produced two
main components: learning flow design and user
interface design.

In designing the learning flow in Moodle LMS, the
authors adapted the conventional learning structure
consisting of opening activities, core activities, and
closing activities. This learning flow was systematically
designed by considering the results of the previously
conducted needs analysis and aligned with the intended
learning objectives. This structure ensures continuity
and order in the digital learning process.

Meanwhile, user interface design became a crucial
focus in the development of this LMS. Several key
aspects considered in the interface design include
implementing a clean and minimalist design to
maximize user focus on learning content. The navigation
system was designed with principles of clarity and
consistency to facilitate users in exploring the platform.
Visual aspects also received special attention through
the selection of an attractive color scheme appropriate
for vocational high school students as the primary users
(Silalahi et al., 2021). To enhance system intuitiveness,
the interface is equipped with icons and symbols
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familiar to students, making it easier for them to
understand and operate the various features available in
the LMS.

Development

The development phase encompassed three main
components: LMS development, instrument
development, and LMS product assessment. The
product development process was carried out according
to the previously designed specifications, requiring one
month to complete the LMS comprehensively, from
Moodle installation to publication. Throughout the
development process, researchers collaborated with
subject teachers to ensure the LMS met the identified
learning requirements.

LMS development began with the system
installation on hosting. The first step was to purchase a
hosting package and domain by selecting a c-Panel
package to support Moodle-based LMS development.
The c-Panel package selection was based on the system's
need to accommodate various learning content such as
videos, PDF documents, and other learning media. The
domain chosen was pplg.smkn2.com, providing a
specific identity reflecting PPLG learning.

After the hosting and domain were activated, the
development process continued with the installation of
Moodle LMS version 4.4.2 through the c-Panel account.
Prior to installation, a "db_moodle" database was
created through the MySQL Databases menu in cPanel
as the system's data storage. The Moodle installation
process began with accessing the domain through a
browser, followed by initial configuration including
language settings, data directory, and database
connection. At this stage, the main administrator
account was also configured, which would have full
control over the system.

Figure 2. LMS login page view after configuring moodle theme

Following the installation, development continued
with theme and display configuration according to the
previously designed specifications, taking into account
user experience (UX) and user interface (Ul) aspects
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(Putri & Candra, 2023). The system was developed with
three user access levels: admin, teacher, and student,
where each level has a dashboard tailored to their
respective needs and roles. The admin dashboard is
equipped with user management features enabling
account addition, editing, and deletion,
effective and structured system management.

ensuring

Figure 3. LMS home page view

Figure 4. LMS dashboard page

My courses

Figure 5. LMS course page
903
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Figure 7. Coding practice activity page

Learning Management System is validated by 3
experts, namely media, material and language experts.
This refers to research by Suyoso & Nurohman (2014)
which explains that the validation process of
technology-based learning media needs to be assessed
from material aspects, media aspects, and language
aspects to ensure its feasibility for use in learning.

The results of instrument validation can be seen in
Table 6.

Table 6. Validation instrument results
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Table 7. Learning management system validation
results

Validation Type Percentage % Category
Media Expert 92 Very feasible
Material Expert 78 Very feasible
Language Expert 96 Very feasible
Average 89 Very feasible

Instrument Type Score% Category

validity instrument 92 Very high validity
92 Very high validity

92 Very high validity

Practicality Instrument
overall percentage

The results of the Learning Management System
validation in the fields of material, language and media
can be seen in Table 7.

Referring to the validity criteria category, the results
of the Learning Management System validity are
included in the very feasible category. The results of the
media and material validation in this study also
strengthen the findings of the study (Munandar et al.,
2022), which developed a Moodle-based LMS for
Trigonometry material. Munandar et al. (2022)
emphasized the importance of interactive features such
as SCORM and H5P to enhance students' learning
experiences. The results of the material, language and
media validity analysis of the Learning Management
System can be seen in Figure 8.

120% -
100% 4 92% 0% 89%
78%

80% -

60%

40% -

20% -

0% T T T
Media Material Language Average
expert expert expert
Figure 8. Validation result diagram

Implementation

In this section is the assessment of the Learning
Management System in terms of practicality. The
Practicality Test includes an assessment of teacher and
student responses listed in Table 8.

Table 8. Learning management system practicality
results

Teacher  Student
Aspect Percentage Percentage Category
(%) (%)
Ease of Use 100 89 Very practical
Learning 100 89 Very practical
Effectiveness
Motivation to learn 100 88 Very practical
Interactivity 100 88 Very practical
Flexibility 100 89 Very practical
Benefit 100 88 Very practical
User Satisfaction 100 86 Very practical
Average 100 88 Very practical
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The results of the student practicality tests can be
seen in Figure 9 and the results of the teacher practicality
tests can be seen in Figure 10. The results of the teacher's
practicality assessment on the Learning Management
System show that the average percentage of teacher
response assessment is in the very practical category
with a percentage of 100%, very practical, meaning that
the Learning Management System is in accordance with

90% -

February 2025, Volume 11, Issue 2, 898-909

predetermined criteria. Practicality sheets on students
were filled out by 36 students at the final meeting of the
trial. In summary, the results of the practicality of
student responses to Learning Management System
with a percentage of student responses to the practicality
of Learning Management System are 88% with a very
practical category.

89% 89% 89%
89% -
89% -
88% 88% 88% 88%
88% -
88% -
87% -
87% -
86%
86% -
86% -
85% -
85% T T T T T T T 1
Ease of use  Learning Motivation to Interactivity Flexibility Benefit User Average
effectiveness learn satisfaction
Figure 9. Diagram of student practicality result
120% -
100% 100% 100% 100% 100% 100% 100% 100%
100% -
80% -
60% -
40% -
20% -
O% T T T T T T T

Ease of use

effectiveness  to learn

Learning Motivation Interactivity Flexibility

User
satisfaction

Benefit Average

Figure 10. Diagram of teacher practicality result

The effectiveness of the Learning Management
System was analyzed using the one group pretest and
posttest technique on students with an average pretest
result of 42.22 and the posttest increased to 89.72 and the
N-gain score and N-gain percentage were obtained as
seen in Table 9.

Table 9. Aspect of effectiveness gain value

N Min Max Mean Std. Dev
57 1.00 0.80 .14128
57 100 80.82  14.128

N-gain score 36
N-gain percentage 36

Based on Table 9, the N-gain score is 0.80 (g > 0.7)
and is classified as high with an N-gain percentage of
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80%, so it is categorized as effective. The results of this
study are reinforced by research from Fonna et al. (2022)
that the Learning Management System integrated with
the Virtual Programming Lab is not only feasible to use,
but also very effective in improving the quality of
learning. Then also supported by research from
Kurniawan et al. (2022), which proves that LMS
integration with external tools such as Wondershare
Quiz Creator can improve students' understanding and
interest in learning. In this study, the integration of the
Virtual Programming Lab has a more significant impact,
because it provides direct practical experience in
completing programming assignments. In addition, the
results of this study are also consistent with the findings
of Setiawan et al. (2020), who developed the Moodle-
based Academiana e-learning. Setiawan et al. (2020)
shows the effectiveness of LMS in improving conceptual
understanding in the Educational Communication
course. However, this study goes further by providing a
more practical and contextual learning environment for
vocational high school students majoring in software
and game development.

Evaluation

The evaluation phase is a crucial component in the
development of the Virtual Programming Lab
Integrated Learning Management System (LMS). This
evaluation aims to assess the effectiveness, practicality,
and quality of the developed product. Through analysis
of user perceptions, learning outcomes, and product
improvements, several important points indicating the
positive impact of this LMS have been identified.
Student perceptions of the LMS indicate that they found
it helpful in their learning process. The received
comments reflect satisfaction and recognition of the
presented innovations, where they experienced ease of
access and clarity in using the LMS. This shows that the
LMS not only functions as a learning aid but also
increases students' motivation for independent learning.
Teacher feedback also confirms that this LMS aligns with
student needs, demonstrating its relevance and
effectiveness in the learning context (Khunaini &
Sholikhah, 2021).

In terms of learning outcomes, pre-test and post-test
evaluations show significant improvements. The
increase in average scores from 42.22 to 89.72 indicates
that the use of this LMS contributes to enhanced student
understanding and skills. The high average N-gain score
signifies that the learning method implemented through
this LMS is effective in improving learning outcomes,
which is the main objective of LMS development.

Product improvements based on suggestions from
the Expert Team and users also become an important
aspect of this evaluation. Responsive improvement
actions to feedback demonstrate the commitment to
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continuously enhance LMS quality. By adding relevant
features and improving deficient aspects, this LMS is
expected to meet user expectations and enhance the
overall learning experience.

The results of the evaluation with Raman et al.
(2014) research show that the interactive e-learning
function can effectively attract students' interest and
attention, while facilitating collaboration and
knowledge sharing. What is especially noteworthy is the
role of social and environmental factors as the main
motivators for technology adoption in educational
environments. This study shows that encouragement
and support from colleagues are essential to accelerate
implementation.

Overall, this evaluation phase not only assesses the
developed product but also provides valuable insights
for further development. By integrating user feedback
and evaluation results, the Virtual Programming Lab
Integrated LMS can be continuously refined to achieve
better educational objectives.

Conclusion

The development of a Moodle-based Learning
Management System (LMS) integrated with Virtual
Programming Lab (VPL) using the ADDIE model has
successfully addressed the challenges in teaching
Vocational Basics for Software and Game Development
(PPLG). The system demonstrated high validity with a
score of 4.4, strong practicality with scores of 5.0 from
teachers and 4.4 from students, and significant
effectiveness with an N-gain of 0.80. These results
indicate that the integrated LMS effectively overcomes
the limitations of traditional programming instruction,
including restricted lab time and conventional teaching
methods. The system provides a flexible and interactive
learning environment that enhances student learning
outcomes in PPLG education. This research confirms
that a Moodle-based LMS with VPL integration serves
as a viable solution for modernizing vocational
programming education.
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