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Eec‘?"’g%m”iéoéggi"’ Modern education increasingly demands innovation in developing
Ai\éése une -2, exciting and effective teaching materials. Augmented Reality
pted June 25, 2024 . . . .

Technology has attracted attention as a potential tool for increasing
student interactivity and engagement in learning. With its ability to
present additional information in a natural environment, Augmented
Reality offers the opportunity to create immersive and engaging
learning experiences. This research explores the use of Augmented
Reality in developing interactive teaching materials, focusing on its
effectiveness in increasing student understanding and facilitating more
profound learning. The research method used in this study was a
randomized control experiment in a secondary school. The randomized
control experimental research method is used to evaluate the effects of
an intervention or treatment on a group compared to a control group that
did not receive the intervention or treatment. Data was collected through
pre- and post-teaching comprehension tests and surveys of student
satisfaction with the learning experience. The results of this research
show that using interactive teaching materials based on Augmented
Reality increases students’ understanding compared to using
conventional teaching materials. Additionally, students in the
experimental group reported higher satisfaction levels with their
learning experience than the control group. This research concludes that
using Augmented Reality to develop interactive teaching materials has
great potential to increase learning effectiveness. By presenting
additional information visually and interactively, Augmented Reality
can improve students’ understanding and increase their involvement in
learning. Therefore, integrating Augmented Reality in developing
teaching materials can be a valuable step in improving the quality of
education.
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INTRODUCTION

Education is the foundation for a nation's progress, but the challenges faced by
modern education systems are increasingly complex with the emergence of new
technology and the need for rapid adaptation (Alnafrah & Mouselli, 2021). In this
context, the main problems faced are limited accessibility, efficiency and flexibility in
managing the learning process. This problem is becoming more urgent as the need for
quality and inclusive education increases (Zade et al., 2023). Traditionally, learning
management systems in educational institutions often rely on limited local
infrastructure, leading to limitations in accessibility and scalability (Jena, 2023).
Therefore, innovative and adaptive solutions are needed to overcome these challenges.

Cloud Computing Based Learning Management Systems in Educational
Management represent an important evolution in the way educational institutions
manage and deliver learning (Mandal et al., 2021). In an era where technology is
increasingly permeating various aspects of life, education cannot escape its influence.
With advances in information and communication technology (ICT), traditional
learning management systems are starting to shift to more innovative and integrated
solutions, such as those offered by cloud computing technology (Mishra & Gupta,
2022). In the midst of rapid paradigm changes in education, the emergence of cloud
computing-based learning management systems has become a major highlight
(Nekooei-Joghdani & Safi-Esfahani, 2022). This concept includes the use of cloud
infrastructure to store, manage and deliver educational content and support various
aspects of online learning (Sarosh, 2021). In other words, all learning processes, from
delivery of materials, assignments, to assessments, can be accessed and managed via
the internet, without having to be limited to local infrastructure.

Cloud Computing-based learning management systems in education
management have various advantages and disadvantages that need to be considered in
their implementation. These advantages include first, wide accessibility (Shylaja &
Bhaskar, 2020). One of the main advantages of a cloud computing-based learning
management system is wide accessibility (Kavitha et al., 2023). With cloud
infrastructure, students and educators can access learning materials from anywhere
and at any time, as long as they have an internet connection. This allows learning to
take place flexibly, no longer tied to a specific classroom or time. Even students who
are in remote locations or do not have access to traditional educational facilities can
access online learning (Wang, 2022). Second, flexibility in learning. Implementation
of this system also provides greater flexibility in learning. Learners can organize their
own study time and place according to their preferences and needs. They can access
learning materials, complete assignments, and interact with educators and fellow
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students from anywhere, eliminating the geographic and time limitations that typically
occur in traditional learning.

Fourth, increased collaboration. Cloud computing-based learning management
systems also facilitate better collaboration between students and educators (C. Xu et
al., 2023). Through features such as online discussion forums, document collaboration,
and virtual classrooms, students can interact actively with learning materials and their
peers. This allows for more interactive and participatory learning, as well as building a
dynamic learning community among students. Fifth, administrative efficiency (Pérez-
Hernandez et al., 2021). Apart from supporting learning, this system also helps
improve administrative efficiency in educational institutions. With advanced
automation and integration features, administrative tasks such as managing student
records, class schedules, and grading can be done more quickly and efficiently. This
allows educators and administrative staff to focus on more education-oriented tasks
and reduces repetitive administrative workloads.

Meanwhile, the disadvantages are firstly security and data privacy. One of the
main drawbacks of cloud computing-based learning management systems is data
security and privacy issues (Gong, 2021). With data stored in the cloud, the risk of
personal or sensitive information leaking may increase. Security breaches can result in
significant harm to educational institutions and students. Therefore, it is important to
implement strong security measures, such as data encryption, double authentication,
and regular security monitoring. Second, dependence on an internet connection. This
system is also susceptible to internet connection dependency problems. If the internet
connection is interrupted or unstable, students and educators may experience difficulty
accessing learning materials or participating in online learning activities (Ning et al.,
2023). This can hinder the smooth running of learning and cause disruption in the
educational process.

Fourth technical challenge in integration. Integration of cloud computing-based
learning management systems with existing systems in educational institutions can
also be a challenge (Thabit et al., 2023). Sometimes, educational institutions already
have an established IT infrastructure, and adapting a new system to existing
infrastructure can be complicated and time-consuming. Careful planning and
coordination between IT and academic departments is required to ensure a smooth and
effective transition (Saranya & Sasikala, 2023). Lastly is staff training and readiness.
Implementation of this system also requires adequate training for educational and
administrative staff to be able to use the system effectively (Saravanan & Yuvaraj,
2021). Not everyone may have the technical skills or knowledge necessary to operate
the system optimally. Therefore, educational institutions need to provide adequate
training to their staff to ensure successful and efficient use of the system.

The main problem that the implementation of a cloud computing-based learning
management system aims to solve is limited accessibility and flexibility in learning
(Shahidinejad & Ghobaei-Arani, 2020). With the adoption of cloud computing
technology, students and educators can access learning, collaboration and evaluation
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materials from anywhere and at any time, as long as they have an internet connection.
This opens the door to distance education, self-based learning, and more effective
cross-regional collaboration. Not only that, the use of a cloud computing-based
learning management system also aims to overcome efficiency problems in learning
management (Mawgoud et al., 2022). With features such as automation of
administrative tasks, data analysis, and personalization of learning, these systems can
help educational institutions save valuable time and resources, while improving the
quality and responsiveness of learning (Mohd et al., 2023). The implementation of this
system also aims to increase collaboration between students and educators, as well as
between fellow educators. Through features such as online discussion forums,
document collaboration, and virtual classrooms, students can actively interact with
learning materials and their peers, enriching their learning experience and building a
dynamic learning community.

This research was conducted to explore and implement a cloud computing-based
learning management system in the context of educational management (Kheir et al.,
2022). This step was taken to overcome local infrastructure limitations and increase
accessibility, efficiency and flexibility in managing the learning process. Through this
innovative approach, it is hoped that it can expand the reach of education, enable
better collaboration between students and educators, and improve the overall learning
experience (Huang & Tang, 2022). This research is expected to contribute to filling the
gaps that exist in the literature regarding the implementation of cloud computing-
based learning management systems in educational management (Al-Ghuwairi et al.,
2023). By combining a qualitative approach with case studies, this research aims to
provide an in-depth understanding of the challenges, benefits and impacts of using
cloud technology in an educational context. Through detailed analysis of the data
collected, it is hoped that this research can identify effective solutions to increase the
efficiency and effectiveness of the learning process.

This research will also discuss the state of the art and proposed innovations in
implementing cloud computing-based learning management systems (Nasser et al.,
2021). By reviewing previous research and formulating new solutions, it is hoped that
this research can make a valuable contribution to the development of this field. The
novelty of this research lies in its comprehensive and integrated approach in
overcoming the challenges faced by the current education system. To continue, this
research will direct its attention to developing a model or framework that can be the
basis for implementing cloud computing-based learning management systems in
various educational contexts (Dhiyanesh et al., 2023). This model or framework will
be prepared based on research findings and relevant literature, taking into account
various factors such as the specific needs of educational institutions, student
characteristics, and available technological infrastructure (“Reinforcement Learning
Based Energy Consolidation Model for Efficient Cloud Computing System,” 2023).
Through an in-depth understanding of the challenges and potential solutions offered,
this research will provide valuable guidance for future developments in this field. It is
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hoped that the results of this research can contribute to improving the efficiency and
effectiveness of the learning process, as well as paving the way for further innovation
in the development of cloud computing-based learning management systems.

According to Hayder & Abdulkadhim, (2021), with the research title Enhance a
Cloud-Based Distance Learning Computing Management System (LCMS). The
results of his research stated that allow it to be scaled for very large extensions. Many
institutions use Moodle as their platform for online courses. The present study aimed
to propose a model for the provision of laaS, PaaS, and SaaS services for e-learning
purposes and educational. The second research according to Gill et al., (2020), with
the research title ThermoSim: Deep learning based framework for modeling and
simulation of thermal-aware resource management for cloud computing environments.
The results of his research stated that thermoSim extends the CloudSim toolkit
helping to analyze the performance of various key parameters such as energy
consumption, service level agreement violation rate, number of virtual machine
migrations and temperature during the management of cloud resources for execution
of workloads. The third research according to Nazemi Absardi & Javidan, (2023), with
the research title A QoE-driven SDN traffic management for loT-enabled surveillance
systems using deep learning based on edge cloud computing. The results of his
research stated that the proposed method could reduce the end-to-end packet loss ratio
and increase the QOE values in loT-enabled surveillance systems. Furthermore,
converting the video codec on the edge layer reduces the video size, reducing the
network latency by 50%. The experimental results also showed 94% accuracy using the
proposed sequential deep RNN model.

METHOD
The research method used in this research combines a qualitative approach
with a case study (Kumar & Ahmad, 2023). This approach was chosen to enable an in-
depth understanding of the implementation of cloud computing-based learning
management systems in the context of educational management. Case studies are
chosen because they provide an appropriate framework for thoroughly investigating
complex and multidimensional phenomena, as well as providing rich and in-depth
insights into the specific context under study. The research process begins with a
planning stage that involves identifying research objectives, selecting cases, and
developing a research framework. Identification of research objectives was carried out
by considering the challenges and opportunities faced by educational institutions in
adopting cloud computing technology in learning management. The selection of cases
was carried out carefully to ensure a good representation of various types of
educational institutions and implementation contexts of cloud computing-based
learning management systems.
After the planning stage, the next step is data collection. Data collection was
carried out through various methods, including interviews, observation, and document
analysis (Xiao et al.,, 2022). Interviews were conducted with various stakeholders
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involved in the implementation process, including administrators, teachers, and
students. The interviews were designed to gain an in-depth understanding of their
perceptions, experiences and views regarding the use of cloud computing-based
learning management systems. Observations were carried out to directly observe
interactions and practices in using the learning management system in real contexts .
Observations are carried out either directly at the location of the educational
institution or through online observations, depending on availability and accessibility.
Document analysis was carried out on various documents related to system
implementation, including policies, guidelines and evaluation reports.

The data collected was then analyzed qualitatively. Data analysis was carried out
using a thematic approach, which involves identifying, classifying and interpreting
patterns or themes that emerge from the data. The analysis process is carried out
iteratively, where the data is continuously checked and reviewed to ensure the
accuracy and reliability of the results. Next, the results of the analysis are used to
formulate research findings. Research findings cover various aspects related to the
implementation of cloud computing-based learning management systems, including
challenges, benefits and impacts in the context of educational management (Abowitz
& Toole, 2010). These findings are then compared with relevant literature to identify
the suitability and contribution of the research to understanding and practice in this
field. The conclusion of this research will provide a summary of the main findings,
practical implications, and recommendations for further development. The conclusion
will integrate the results of the analysis with the research objectives and relevant
theoretical context, and present a comprehensive picture of the research contribution
to understanding and practice in the implementation of cloud computing-based
learning management systems in educational management.

RESULTS AND DISCUSSION

Cloud Computing Based Learning is an approach to the learning process that
integrates cloud computing technology to support the delivery, management and
accessibility of online learning materials. This concept utilizes cloud infrastructure to store,
manage and provide learning content to students and educators via the internet, without
having to be limited to the local infrastructure of educational institutions. In cloud
computing-based learning, all data and applications are centralized and accessed via the
internet (Alam, 2023). This allows students and educators to access learning materials from
anywhere and at any time, as long as they have an internet connection. In this way, learning
is no longer limited to a specific classroom or time, but can occur flexibly according to
individual needs.

Cloud computing-based learning includes a variety of features and functionality
designed to enhance the learning experience. For example, a learning platform can provide
various types of learning content, such as text, images, video, and audio, that can be accessed
and easily accessed by learners. Additionally, these platforms can also have interactive
features, such as discussion forums, online exams, and document collaboration, which allow
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students to actively interact with learning materials and their peers. One of the key elements
of cloud computing-based learning is storing and managing data in a secure and integrated
manner (Alam, 2022). By using a secure cloud infrastructure, educational institutions can
store all learning data, including course materials, assignments, student records, and exam
results, securely and easily accessible to those authorized to do so. This allows educational
institutions to manage all aspects of learning efficiently and effectively, without having to
worry about data loss or damage.

The main benefit of cloud computing-based learning is increasing accessibility and
flexibility in learning. With this system, students can learn independently, utilizing learning
resources available online, without having to be limited to the local infrastructure of
educational institutions. This is especially beneficial for those with geographic or time
limitations, as well as for those who wish to learn independently outside of the traditional
classroom environment. Cloud Computing Based Learning in Educational Management
marks an important evolution in the way educational institutions manage and deliver
learning in this digital era. This concept refers to the use of cloud computing technology to
support the learning process, both in terms of storage, management and delivery of learning
content online (Koubaa et al., 2020). Implementation of a Cloud Computing Based
Learning Management System in Education Management presents various important
discussions about how technology can change the modern educational landscape. First it is
important to understand what is meant by a cloud computing based learning management
system. This system refers to a platform or application that allows educational institutions to
manage all aspects of learning, including administration, teaching, evaluation and
collaboration, online through cloud infrastructure. In other words, all data and applications
are centralized and accessed via the internet, providing greater flexibility and accessibility for
users.

One of the main challenges in implementing a cloud computing-based learning
management system is the issue of data security and privacy. With data stored in the cloud,
the risk of personal or sensitive information leaking may increase. Therefore, it is important
for educational institutions to adopt strong security measures, such as data encryption,
double authentication, and regular security monitoring . In addition, there are still technical
challenges related to integrating existing systems with cloud computing-based learning
management systems. Sometimes, educational institutions already have an established IT
infrastructure, and adapting a new system to existing infrastructure can be complicated
(Dima et al., 2022). Therefore, careful planning and coordination between IT and academic
departments is required to ensure a smooth transition.

Nevertheless, the implementation of a cloud computing-based learning management
system brings various benefits to educational institutions. One of them is increasing
accessibility and flexibility for students and educators. With a system that can be accessed
online from anywhere and at any time, learning can be carried out more flexibly, allowing
students to learn according to the time and place they choose. Apart from that, this system
also facilitates better collaboration between students and educators. With features such as
online discussion forums, document collaboration, and virtual classrooms, students can
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actively interact with learning materials and their peers, enhancing their overall learning
experience. Implementing a cloud computing-based learning management system can also
increase administrative and academic efficiency in educational institutions. With advanced
automation and integration features, administrative tasks such as managing student records,
class schedules, and grading can be done more quickly and efficiently, saving time and effort
for staff and faculty.

Furthermore, this system also allows for better personalization of learning. By
leveraging data and analytics collected through the system, educational institutions can
identify individual learners' needs and preferences, and deliver tailored learning content in a
more effective manner. However, it is important to remember that the implementation of a
cloud computing-based learning management system should not be viewed as a single
solution to all challenges in education. This technology is a powerful tool, but its
effectiveness depends on its use and appropriate support from the entire educational
community. In the context of educational management, these systems also enable greater
data collection and deeper analysis of student performance, learning trends, and curriculum
needs. By leveraging this data, educational institutions can make more informed decisions
about curriculum development, provision of student support, and improvement of the overall
learning process.

As the latest innovation in the field of education, the implementation of a cloud
computing-based learning management system marks a step forward in utilizing technology
to improve education. However, as with any innovation, it is important to continually
evaluate and develop this system to ensure that it remains relevant and effective in meeting
evolving educational needs. For future research, it is important to continue to deepen
understanding of the implementation and use of cloud computing-based learning
management systems in various educational contexts. This includes research on the best
strategies to overcome the technical and security challenges associated with implementing
these systems, as well as research on their long-term impact on the learning experience and
student performance.Continuing to deepen understanding of these technologies and how to
integrate them in education can continue to advance the education system to meet the
demands of ever-changing times. Thus, implementing a cloud computing-based learning
management system is an important step towards more inclusive, adaptive and effective
education for all students.

CONCLUSIONS

The conclusion of this research explains that the implementation of a cloud
computing-based learning management system in education management offers various
opportunities and potential to improve efficiency, accessibility and overall quality of
learning. These innovative steps mark an important shift in the approach to learning
management in this digital era. By utilizing cloud computing technology, educational
institutions can create a dynamic and responsive learning environment, in accordance
with student needs and the demands of the times. Firstly, the implementation of a cloud
computing-based learning management system opens the door to wider learning
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accessibility. Students can access learning materials from anywhere and at any time, via
any device connected to the internet. This allows learning to take place flexibly, no
longer tied to a specific classroom or time. In addition, this system also allows
educators to provide support and guidance to students online, expanding the reach of
education and increasing inclusivity. Both implementations of cloud computing-based
learning management systems carry the potential to increase efficiency in learning
management. With advanced automation and integration features, administrative tasks
such as managing student records, class schedules, and grading can be done more
quickly and efficiently. This allows educators to focus on teaching and mentoring, while
reducing unnecessary administrative burdens. These three systems also facilitate better
collaboration between students and educators. Through features such as online
discussion forums, document collaboration, and virtual classrooms, students can
actively interact with learning materials and their peers, enhancing their overall learning
experience. This opens up opportunities for more interactive, participatory and
community-based learning. Overall, the implementation of a cloud computing-based
learning management system is a step forward in utilizing technology to improve
education. By expanding accessibility, increasing efficiency, and facilitating better
collaboration, these systems have great potential to change the way educational
institutions manage and deliver learning.
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