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Abstract

The increasing demand for efficient, scalable, and reliable academic services has
Received: 16 May 2026 enconraged higher education institutions to adopt innovative information technology
solutions. This research provides originality by examining the implementation of
Clond Computing technology as a strategic approach to improving academic
information  system  performance, particularly in the Master’s Program of
Computer Science. The objective of this study is to analyze the role of Clond
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Accepted: 30 May 2026 Computing in enbhancing system efficiency, accessibility, scalability, and data
management quality. This research employs a quantitative approach by evalnating
Published online: academic information System performance indicators before and after the adoption

of cloud-based technology. Data were collected through system performance analysis
and user evaluation to identify the impact of Clond Computing implementation.
The empirical results indicate that Clond Computing improves academic
information system performance through faster data processing, better resource
optimization, increased accessibility, and enhanced operational efficiency. However,
several challenges, including data security management and user adaptation, should
be considered during implementation. The findings imply that Cloud Computing
can serve as an effective technological framework for supporting digital
transformation and improving the quality of academic services in higher education
institutions.
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INTRODUCTION

The rapid advancement of information technology has encouraged higher education
institutions to transform their academic management systems from conventional approaches
toward more flexible and integrated digital platforms. Academic Information Systems (AIS) have
become essential components in supporting administrative activities, including student data
management, academic records, learning services, evaluation processes, and institutional decision-
making. The effectiveness of academic information systems significantly influences service quality,
operational efficiency, and user satisfaction in higher education environments. In the context of
the Master’s Program of Computer Science, reliable information systems are increasingly required
due to the growing complexity of academic data, research activities, and digital academic services.

Despite the important role of academic information systems, many educational institutions
still experience various limitations caused by traditional infrastructure. Conventional systems that
depend on local servers often face challenges related to scalability, maintenance costs, limited
accessibility, system downtime, and security vulnerabilities. As academic activities become more
dependent on digital technology, traditional infrastructure may not be sufficient to accommodate
increasing data volumes and user demands. These challenges create a need for innovative
technology adoption that can improve system flexibility, reliability, and performance.

Cloud Computing has emerged as one of the promising technologies to address these
challenges by providing computing resources, data storage, and software services through internet-
based platforms. Cloud Computing enables institutions to access scalable infrastructure without
requiring extensive investment in physical resources (Zhang et al., 2020). Through cloud-based
services, academic institutions can improve data accessibility, optimize resource utilization,
enhance system availability, and reduce operational complexity. Furthermore, Cloud Computing
provides advanced capabilities such as automated resource allocation, data backup, security
mechanisms, and collaborative environments that support digital transformation in higher
education (Chen & Zhao, 2021).

Previous studies have demonstrated the potential benefits of Cloud Computing
implementation in various sectors, including education. Several researchers have emphasized that
Cloud Computing contributes to cost efficiency, flexibility, and improved information
management. Cloud-based platforms have also been widely adopted to support online learning
environments, institutional databases, and administrative processes. However, academic
discussions regarding Cloud Computing implementation remain ongoing, particularly concerning
system performance improvement, data security, institutional readiness, and technology adoption
challenges.

Although many studies have investigated the benefits of Cloud Computing in education,
several research gaps still exist (Budiyanto & Prabowo, 2020). Most previous studies have focused
on general cloud adoption, e-learning platforms, or infrastructure efficiency, while limited attention
has been given to analyzing how Cloud Computing directly improves the performance of
Academic Information Systems, especially within postgraduate computer science programs (Xu &
Zhang, 2023). Moreover, previous research often discusses cloud benefits conceptually without
providing a specific evaluation of performance aspects such as efficiency, accessibility, scalability,
and academic data management effectiveness. Therefore, further investigation is required to
understand the practical contribution of Cloud Computing technology in enhancing academic
information system performance (Li & Zhang, 2020).
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The novelty of this research lies in its focus on evaluating Cloud Computing technology
as a performance improvement strategy for Academic Information Systems in the Master’s
Program of Computer Science. Unlike previous studies that primarily discuss general cloud
implementation, this research emphasizes the relationship between cloud-based technology
adoption and academic system performance indicators. This study provides a comprehensive
perspective by examining not only technological benefits but also challenges related to security,
reliability, and implementation readiness in higher education institutions (Gunawan & Rahardjo,
2022).

Based on the identified research gap, this study aims to analyze the application of Cloud
Computing technology in improving the performance of Academic Information Systems in the
Master’s Program of Computer Science. Specifically, this research investigates how Cloud
Computing enhances system efficiency, scalability, accessibility, data management, and service
quality (Wang & Li, 2021). Additionally, this study identifies potential benefits and challenges
encountered during Cloud Computing adoption in academic environments.

The findings of this research are expected to contribute both theoretically and practically.
From a theoretical perspective, this study enriches academic discussions related to Cloud
Computing adoption and information system performance in higher education (Nguyen & Zhang,
2022). From a practical perspective, the results provide insights and recommendations for
universities in implementing cloud-based solutions to improve academic services, optimize
technology resources, and support sustainable digital transformation.

METHODS
Research Design

This research employed a mixed-method approach by combining quantitative and
qualitative analysis to evaluate the implementation of Cloud Computing technology in improving
the performance of Academic Information Systems (AIS) in the Master’s Program of Computer
Science (Gonzalez et al, 2021). The mixed-method approach was selected to obtain a
comprehensive understanding by integrating measurable system performance evaluation and user
experiences related to cloud-based academic services. The research process consisted of several
stages, including data collection, system performance evaluation, data analysis, and interpretation
of findings. The evaluation focused on analyzing the differences in academic information system
performance before and after Cloud Computing implementation, particularly regarding system
efficiency, accessibility, scalability, security, and user satisfaction.

Data Collection and Sample

The data used in this research consisted of primary and secondary data. Primary data were
obtained from students, lecturers, academic staff, and information technology administrators who
actively used cloud-based academic information systems. The respondents were selected using a
purposive sampling technique based on their experience and involvement in using academic
information system services. A total of 200 respondents participated in the questionnaire survey
to evaluate user perceptions regarding the implementation of Cloud Computing technology. In
addition, semi-structured interviews were conducted with selected academic administrators and I'T
personnel to obtain deeper information regarding implementation processes, benefits, and

challenges.
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The questionnaire was developed using a five-point Likert scale to measure several
indicators, including system efficiency, access speed, reliability, data security, scalability, and user
satisfaction. Before conducting data analysis, validity and reliability tests were performed to ensure
the quality and consistency of the research instrument. Reliability testing was conducted using
Cronbach’s Alpha to evaluate the internal consistency of questionnaire items. Secondary data were
collected from system performance reports, institutional documents, and academic system records
related to Cloud Computing implementation. These data included system response time, service
availability, infrastructure management, and operational cost information before and after the
adoption of cloud-based technology.

Variables and Measurement Indicators

The variables analyzed in this study consisted of Cloud Computing implementation as the
independent variable and Academic Information System performance as the dependent variable.
Cloud Computing implementation was evaluated based on infrastructure flexibility, resource
availability, system accessibility, and security mechanisms provided by cloud-based services.
Academic Information System performance was measured through several indicators, including
processing efficiency, response time, scalability, system reliability, data management effectiveness,
and user experience. These indicators were used to evaluate how cloud-based infrastructure
contributes to improving academic service quality compared with traditional information system
management.

Data Analysis Method

The data analysis process involved quantitative and qualitative techniques. Quantitative
data obtained from questionnaires were analyzed using descriptive statistical analysis to identify
trends, patterns, and improvements in Academic Information System performance after Cloud
Computing implementation (Kim & Yoon, 2020). The analysis included validity testing, reliability
testing, descriptive statistics, and performance comparison based on predefined evaluation
indicators.

Qualitative data collected through interviews were analyzed using thematic analysis by
identifying important themes related to user experience, implementation benefits, technical
challenges, and institutional readiness in adopting Cloud Computing technology. The qualitative
results were used to support and strengthen the interpretation of quantitative findings. Several
analytical tools were utilized in this research.

SPSS software was used to process questionnaire data, conduct reliability testing, and
analyze system performance indicators. Microsoft Excel was used for data preparation,
organization, calculation, and visualization of research results. Furthermore, NVivo software was
applied to analyze qualitative interview data by identifying patterns and themes related to Cloud
Computing implementation.

Through this methodological framework, the research provides a systematic evaluation of
the influence of Cloud Computing technology on Academic Information System performance.
The combination of quantitative measurement and qualitative interpretation enables a
comprehensive understanding of the effectiveness, benefits, and challenges of implementing
cloud-based academic information systems in higher education institutions.

RESULT AND DISCUSSION
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The main findings of this study indicate that the implementation of Cloud Computing
technology significantly improves the performance of Academic Information Systems (AIS) in the
Master’s Program of Computer Science. The empirical results demonstrate improvements across
several key indicators, including system efficiency, accessibility, scalability, operational cost
optimization, user satisfaction, and data management effectiveness. The adoption of cloud-based
infrastructure provides faster system responses, reduces dependency on traditional infrastructure,
improves resource availability, and creates more flexible academic services compared to
conventional server-based systems.

The evaluation of Academic Information System performance was conducted by
comparing several indicators before and after Cloud Computing implementation. The results
indicate that cloud-based technology provides measurable improvements in system operation and
academic service delivery.

Table 1. Academic Information System Performance Evaluation Before and After Cloud
Computing Implementation

Performance Before Cloud After Cloud
No . . . Improvement
Indicator Implementation Implementation
) Increased system
System Slow response during peak |[Faster and more stable
. . response
1 |[Response academic periods due to  |jaccess supported by I; b
. . . . erformance
Time limited server capacity cloud infrastructure 13) Y Y
0
Sust Limited availability caused |Higher availability Improved system
stem . i
2 A§ labilic by dependency on local  |through distributed cloud ||reliability and
vailabi . .
y servers infrastructure uptime
Moderate user experience oo 85% of users
User o p o Better accessibility, .
3 , , with limited accessibility o reported positive
Satisfaction flexibility, and ease of use ,
features experiences
High costs for server Reduced dependency on
4 IT Operational ||maintenance, hardware physical infrastructure Operational cost
Cost upgrades, and and maintenance reduction by 25%
infrastructure management||requirements
- . Improved
Limited storage capacity  ||Scalable cloud-based P .
Data ) , , scalability and data
5 and less flexible data storage with flexible
Management , management
management resource allocation .
efficiency
. . . Enhanced securit
Basic security mechanisms o Improved data
. . . through encryption, )
6 |[Data Security |jusing traditional L protection and
, authentication, and access ,
infrastructure system security
control

The first empirical finding shows that Cloud Computing implementation significantly improves
academic system performance by increasing processing speed and system reliability. Before
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adopting cloud-based technology, academic information systems experienced several challenges,
including slow access during high-traffic periods, limited computing resources, and dependency
on local server infrastructure. After migration to cloud infrastructure, the system response time
improved by approximately 30% due to elastic computing resources, distributed storage systems,
and automatic resource allocation mechanisms. These findings indicate that Cloud Computing
enables higher system availability and more efficient academic service delivery.

These results support previous studies explaining that Cloud Computing improves
information system performance through virtualization, resource pooling, and on-demand
computing capabilities. According to Cloud Computing concepts, organizations can dynamically
allocate resources according to user requirements, allowing systems to maintain performance
stability even when user demand increases. Therefore, the findings confirm that cloud-based
architecture provides better adaptability compared to traditional on-premise infrastructure.

The second finding relates to user satisfaction and system accessibility. The evaluation
results indicate that approximately 85% of users provided positive responses toward cloud-based
academic services. Students reported easier access to academic records, learning materials,
schedules, and administrative information. Meanwhile, lecturers and academic staff experienced
improvements in data sharing, collaboration, and academic management processes. This result
shows that Cloud Computing not only improves technical performance but also enhances user
experience.

This finding is consistent with the Technology Acceptance Model (TAM), which explains
that perceived usefulness and perceived ease of use influence technology acceptance. The
increased satisfaction among users indicates that Cloud Computing provides practical benefits by
simplifying academic activities and improving access flexibility. Previous research also highlights
that cloud-based systems contribute to better digital collaboration and service quality in higher
education institutions.

The implementation of Cloud Computing also contributed to operational cost efficiency.
The empirical findings show that I'T maintenance costs decreased by approximately 25% after
replacing traditional infrastructure with cloud-based services. Cost efficiency was achieved by
reducing expenses related to physical servers, hardware upgrades, system maintenance, and
infrastructure management (Hadi & Igbal, 2021). Through the cloud service model, institutions
can allocate computing resources based on actual demand rather than investing in expensive
infrastructure.

These findings support previous studies emphasizing that cost optimization is one of the
main advantages of Cloud Computing adoption (Khan & Ahmed, 2020). The pay-as-you-use
model enables educational institutions to achieve financial efficiency while maintaining reliable
technology services. However, institutions must consider long-term cost management, including
subscription models and cloud resource monitoring.

Another important finding is related to scalability and flexibility. Cloud Computing allows
academic information systems to increase storage capacity, computing resources, and service
availability according to institutional needs. When the number of students, lecturers, and academic
data increases, cloud infrastructure can support system expansion without requiring significant
physical infrastructure investment.

The findings also indicate improvements in data management and information security.
Cloud-based Academic Information Systems provide stronger mechanisms for data protection
through encryption, authentication systems, access control, and automated backup processes
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(Pérez & Torres, 2020). These features support academic data integrity and reduce potential risks
related to data loss or unauthorized access. However, cloud security effectiveness depends on
proper governance, institutional policies, and continuous monitoring.

From the perspective of the Information System Success Model, system quality,
information quality, and service quality are important factors influencing information system
effectiveness. The results of this study demonstrate that Cloud Computing contributes to these
three aspects by improving technical performance, increasing information accessibility, and
enhancing academic service quality.

Although Cloud Computing provides significant benefits, several challenges were
identified during implementation. Some users required adaptation time due to limited experience
with cloud-based systems. In addition, stable internet connectivity remains an important
requirement because cloud services depend on network availability. Therefore, user training,
infrastructure readiness, and technical support are necessary to ensure successful implementation.
Opverall, the empirical results demonstrate that Cloud Computing technology positively influences
Academic Information System performance in higher education. The findings strengthen previous
theories and studies indicating that cloud-based solutions improve efficiency, scalability,
accessibility, security, and service quality. Successful implementation requires not only
technological readiness but also effective management strategies, user preparation, and continuous
evaluation (Smith & Liao, 2020). Therefore, Cloud Computing can be considered a strategic
technology framework to support digital transformation and sustainable academic information
management.

CONCLUSION
This study concludes that the implementation of Cloud Computing technology contributes

significantly to improving the performance of Academic Information Systems in the Mastet’s
Program of Computer Science. The research objectives have been achieved by demonstrating that
cloud-based technology enhances system efficiency, accessibility, scalability, data management, and
service quality. The empirical findings indicate that Cloud Computing provides several advantages,
including faster system response, improved user satisfaction, reduced infrastructure maintenance
costs, and better flexibility in managing academic information. These results confirm that cloud-
based solutions can overcome several limitations of traditional academic information systems,
particularly regarding resource management, system availability, and digital academic services.
Despite these benefits, the implementation of Cloud Computing also requires attention to several
challenges, including user adaptation, network infrastructure readiness, and academic data security
management. Therefore, higher education institutions should develop strategic policies to ensure
successful cloud adoption by selecting reliable cloud service providers, strengthening data security
standards, providing continuous user training, and conducting regular evaluations of system
performance (Johnson & Williams, 2022). Effective governance and institutional support are
essential to maximize the benefits of Cloud Computing while minimizing potential risks related to
privacy, security, and technology adoption.

Future development of cloud-based academic information systems should focus on long-
term sustainability, integration with emerging technologies, and continuous improvement of digital
academic services. Further research is recommended to explore Cloud Computing implementation
across different academic institutions, evaluate its long-term impact on educational outcomes, and
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investigate the integration of advanced technologies such as artificial intelligence and data analytics

to enhance academic system performance.
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