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ABSTRACT

E-learning technologies at educational institutions like University of Raharja
are essential in enabling flexible and accessible education in this period of sig-
nificant digital revolution. This study examines how Information Technology
Support (ITS) affects user satisfaction, perceived usefulness, perceived ease of
use, and intention to reuse concerning e-learning systems efficacy. Unlike prior
Technology Acceptance Model (TAM) based studies, this research emphasizes
the specific role of ITS dimensions, such as infrastructure and technical training,
in non Western educational contexts. This provides unique insights for improv-
ing e-learning systems in higher education. This study assesses the reactions
of 500 users of University of Raharja e-learning system using Structural Equa-
tion Modeling (SEM) with the PLS technique. Results indicate that perceived
ease of use and perceived usefulness are greatly increased by strong ITS, which
in turn has a beneficial effect on User Satisfaction and Intention to Reuse. This
study aligns with the Sustainable Development Goals (SDGs), particularly SDG
4 (Quality Education) by enhancing the accessibility and quality of education
through e-learning systems, SDG 9 (Industry, Innovation, and Infrastructure)
by emphasizing the importance of robust IT infrastructure and technical train-
ing, and SDG 10 (Reduced Inequalities) by addressing the digital divide in non
Western educational settings. Additionally, ITSs SDG 17 (Partnerships for the
Goals) by encouraging collaboration between educational institutions, technol-
ogy providers, and policymakers to optimize e-learning outcomes. According
to the study findings, ITS must be strengthened to maximize e-learning system
performance, raise user happiness, and promote continuous usage.
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1. INTRODUCTION
In today digital era, e-learning has become an essential component in higher education, enabling uni-

versities to expand the scope and quality of their education [1]. University of Raharja has adopted e-learning
technology as an integral part of education, providing flexible and inclusive access for students to learn without
being bound by geographical or time constraints [2]. The use of e-learning technology not only allows adap-
tation to various student learning styles but also supports more collaborative and interactive education through
digital tools. However, the success of an e-learning system depends not only on the course content provided
but also on effective ITS. ITS includes a strong infrastructure, a reliable learning management system, and
adequate technical support services, which together create a conducive and responsive learning environment
[3].

The implementation of e-learning aligns with several Sustainable Development Goals (SDGs), par-
ticularly SDG 4 (Quality Education), which emphasizes ensuring inclusive and equitable quality education
and promoting lifelong learning opportunities for all [4]. E-learning provides students with access to quality
education regardless of geographical limitations, fostering inclusivity. Additionally, the focus on robust IT
infrastructure and support aligns with SDG 9 (Industry, Innovation, and Infrastructure) by promoting techno-
logical innovation in education. Furthermore, by addressing barriers faced by diverse learners, especially in
non Western contexts, this study contributes to SDG 10 (Reduced Inequalities), aiming to bridge the gap in
educational opportunities for students from different socio-economic backgrounds [5].

Although e-learning offers many benefits, its implementation at University of Raharja faces several
challenges [6]. Unlike prior studies that predominantly explore ITS in Western contexts, this study uniquely
examines its influence in an Indonesian university setting, where cultural, infrastructural, and administrative
factors differ significantly. Comparative analysis of ITS dynamics in this setting adds originality to the existing
body of literature, particularly in higher education [7]. One of them is the variation in acceptance and use of
the system by lecturers and students. Factors such as technology reliability, ease of use, and available technical
support often influence adoption rates and user satisfaction. Additionally, inconsistencies in ITS can cause
frustration and hinder the learning experience, potentially reducing the effectiveness of e-learning programs
[8]. Considering the importance of these factors, this research aims to evaluate in depth how ITS influences
the use of e-learning systems at University of Raharja. This research will use theoretical models such as the
TAM to better understand how Perceived Ease of Use (PEU) and Perceived Usefulness (PU) are influenced by
the quality of ITS [9]. By understanding these aspects, universities can develop more effective strategies to
improve IT infrastructure and support services, thereby maximizing the benefits of e-learning investments [10].

This research will also examine how variations in ITS can influence individuals perceptions of e-
learning technology and how this influences their satisfaction and intention to reuse the system. By under-
standing this relationship, University of Raharja hopes to implement more effective strategies to increase the
acceptance and effectiveness of e-learning systems, thereby improving the quality of the learning process and
user satisfaction [11]. These efforts also contribute to SDG 17 (Partnerships for the Goals) by fostering collabo-
rations between educational institutions, technology providers, and policymakers to create sustainable solutions
in higher education. Thus, this research is not only important for academic development but also strategic in
the broader context of educational administration [12].

2. LITERATURE REVIEW
Recent studies have underlined the significance of ITS in advancing e-learning adoption in develop-

ing regions [13]. For instance, the critical role of targeted ITS strategies in mitigating digital divides across
Southeast Asia [14]. Similarly, IT infrastructure and user training as primary drivers for improving e-learning
acceptance in Indonesian higher education institutions. These findings align with the objectives of this research
and provide a broader contextual relevance for the study focus [15].

Perceived Ease of Use (PEU) refers to the degree to which users believe that using the system will
be free of effort, while Perceived Usefulness (PU) denotes the extent to which users feel the system enhances
their performance. These constructs, fundamental to the TAM, provide a framework for understanding user
adoption behavior [16]. The term ”Information Technology” (IT) support is frequently used in the literature on
technology-based education to refer to the Technology Acceptance Model created by [17]. According to TAM,
users adoption of technology is mostly influenced by perceived utility and perceived ease of use [18]. Within
the realm of e-learning, competent IT assistance may enhance these two perspectives by offering dependable
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infrastructure and prompt technical help, hence promoting user adoption and use of e-learning platforms [19].
Moreover, evaluating the efficacy of e-learning systems can benefit from the use of DeLone and McLean
information system success model. According to this model, user happiness and system utilization may be
significantly predicted by factors such as system quality, information quality, and service quality. In the context
of e-learning, IT assistance can reinforce these three factors [20].

Various studies have examined The impact of ITS on enhancing e-learning outcomes. For example, re-
search found that technical quality, including technical reliability and support, contributes significantly to user
satisfaction with e-learning systems [21]. Another study shows that an efficient IT infrastructure plays an im-
portant role in facilitating access and navigation of e-learning systems, which directly affects the user learning
experience [22]. Research on the other hand, identified that in some cases, despite adequate IT infrastructure,
a lack of technical support and effective training for end users leads to suboptimal utilization of e-learning
systems [23]. This underlines the importance of a holistic approach that focuses not only on technical aspects
but also on user support.

Although much research has identified critical components of ITS that influence e-learning use, there
remains a paucity in the literature regarding how these elements interact specifically in the context of higher
education in developing countries [24]. Additionally, previous research tends to focus on measuring user
satisfaction without exploring the specific influence of each ITS dimension on satisfaction and continued use.
Therefore, this research aims to fill this gap by evaluating the specific impact of various aspects of ITS on the
effectiveness of the e-learning system at University of Raharja, providing new insights on how to increase the
application of e-learning technology in the academic environment [25].

3. RESEARCH METHODOLOGY
The SEM-PLS approach was selected due to its robustness in analyzing complex models with latent

variables, particularly in exploratory research contexts [26]. Unlike covariance based SEM, which is typically
used for confirmatory analysis and requires large sample sizes, SEM-PLS focuses on maximizing explained
variance (R²). This makes it highly suitable for this study, which aims to explore the multidimensional rela-
tionships between ITS, perceived ease of use, perceived usefulness, user satisfaction, and intention to reuse
within a relatively small dataset. Additionally, SEM-PLS accommodates non normal data distributions, which
further validates its use in this context. The present study employed the SEM method with the PLS approach to
investigate the impact of ITS on the use of e-learning systems at University of Raharja [27]. SEM-PLS is par-
ticularly suited for this study due to its ability to analyze complex relationships between latent variables while
accommodating non normal data distributions and relatively small sample sizes. Unlike covariance based SEM,
PLS focuses on maximizing explained variance and is effective for exploratory studies like this. The PEU, PU,
and three sub variables of ITS, IT Infrastructure, Technical Support, and IT Training are among the variables
that are based on the TAM. Additionally, we assess the end consequences of e-learning by measuring Intention
to Reuse (IR) and User Satisfaction (US) [28].

Data for this study will be gathered via surveys that 500 instructors and students at University of
Raharja who utilize the e-learning system completed. Every variable will be measured using a Likert scale in
the survey questions [29]. Following data collection, path coefficients, t values, and R squared were used in the
data analysis process using PLS-SEM software to assess the construct validity and reliability [30]. In order to
verify the importance and dependability of study findings in relation to the hypothesis put forward, construct
validity is examined utilizing Convergent Validity, Discriminant Validity, and Reliability techniques, such as
Average Variance Extracted (AVE) and Cronbach Alpha.

As summarized in Figure 1, this research hypothesis was designed to test the key elements of ITS
and how these elements influence the e-learning user experience, from perceptions of ease and usefulness to
satisfaction and continued intention in its use [31].
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Figure 1. Hypothesized Relationships Among ITS Variables and E-Learning Adoption Metrics.

As shown in Figure 1, the model hypothesizes that ITS directly influences both PEU and PU, which
in turn affect US and IR. This framework underscores the interconnected pathways critical for optimizing e-
learning system adoption [32]. In this research, five hypotheses have been designed to test the influence of ITS
and user perceptions of the e-learning system at University of Raharja. The following is an explanation for
each hypothesis:

• H1: Relationship between ITS and PEU.

The purpose of this hypothesis is to investigate how much university IT infrastructure and support ser-
vices affect how user-friendly e-learning platforms are. It is anticipated that robust ITS would reduce
technical issues and improve system accessibility, making the system simpler to use.

• H2: Relationship between ITS and PU.

This hypothesis investigates whether users perceptions of the e-learning system usability are influenced
by the university effectiveness in providing IT assistance. Perceived usefulness refers to the degree to
which users believe the e-learning platform enhances their performance in the workplace or the class-
room. It is predicted that a system with strong ITS will be more beneficial due to its superior and more
dependable features and functioning.

• H3: Connection between PEU and US.

This hypothesis looks at how user happiness is affected by how simple users believe e-learning systems
to be. Users are likely to be happier with their overall learning experience if they find an e-learning
system straightforward to use. Simple navigation and an intuitive user interface are frequently linked to
ease of use.

• H4: Relationship between PU and US.

This hypothesis focuses on the relationship between how useful an e-learning system is perceived by
users and their level of satisfaction with the system. The perception that e-learning systems provide real
benefits in an educational context can increase user satisfaction because they feel added value in using
the technology.

• H5: Relationship between US and IR.

This final hypothesis evaluates how satisfaction with an e-learning system influences users intentions
to continue using the system in the future. High satisfaction typically contributes to greater levels of
loyalty and continued intent to interact with the system, reflecting the successful adoption of e-learning
technology.
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Each of these hypotheses aims to reveal various aspects of the influence of IT on the e-learning ex-
perience, from technical aspects to subjective user perceptions, all of which are important in optimizing the
implementation and use of e-learning systems in academic environments [33].

4. RESULTS AND DISCUSSION
The reliability and validity of the constructs in this study demonstrate extremely excellent data quality,

according to the analytical findings shown in Table 1. All of the constructions Cronbach Alpha and Composite
Reliability (rhoa and rhoc) values are above the 0.7 cutoff, which typically. These results, which fell between
0.750 to 0.902, show that participant replies had a high degree of internal consistency. Furthermore, the major-
ity of the variance in the indicators may be explained by the constructs they measure, according to the Average
Variance Extracted (AVE) measure for each construct, which evaluates convergent validit. With the exception
of PU, which was exactly at the 0.503 criterion, all constructs had AVE values over 0.5, suggesting that more
testing or the addition of items may be required to improve the construct convergent validity.

Table 1. Reliability and Validity of the Constructs Used in the SEM-PLS Model.
Cronbach alpha Composite Composite Average variance

reliability reliability extracted (AVE)
(rho a) (rho c)

IR 0.858 0.872 0.897 0.636
ITS 0.864 0.867 0.902 0.648
PEU 0.855 0.858 0.896 0.634
PU 0.750 0.782 0.832 0.503
US 0.849 0.854 0.892 0.624

Table 1 presents the reliability and validity results of the constructs. All Cronbach alpha and com-
posite reliability values exceed the threshold of 0.7, confirming internal consistency. The AVE values indicate
sufficient convergent validity for all variables except PU, which may require further refinement in future studies.

Based on Table 1 findings, the research data is considered reliable and valid for carrying out further
analysis of the relationship between variables using SmartPLS This further study will look at the connections
between US, PU, IR, and PEU concerning ITS. The statistical significance of these correlations will be ascer-
tained by the path analysis findings, which will offer compelling evidence in favor of or against the hypothesis.
Therefore, the findings of this study will be extremely helpful in formulating plans to improve University of
Raharja e-learning system implementation and user satisfaction. All of the dependent variables in this study
had high values, as can be seen from the R-square and Adjusted R-square data shown in Table 2, suggesting
that the tested model has extremely excellent predictive capacity. The US variable, in particular, has the highest
Adjusted R-square value of 0.925 and R-square value of 0.926, respectively. This demonstrates that the model
independent variables account for almost 92.6% of the variance in user happiness, offering compelling proof
that ITS significantly affects users satisfaction with e-learning platforms. This lends credence to hypotheses
H3 and H4, which contend that sufficient IT assistance and training boost user happiness and encourage system
reuse.

Table 2. R-square and R-square Adjusted Results
R-square R-square Adjusted

IR 0.777 0.774
PEU 0.590 0.585
PU 0.870 0.868
US 0.926 0.925

Based on Table 2 PU has extremely high R-square (0.870) and Adjusted R-square (0.868) values,
meaning that the independent factors examined in this study account for about 87% of the variance in perceived
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usefulness. This high number suggests that, as suggested by H2, strong IT infrastructure and training have a
significant impact on how users view the usability of e-learning systems. Additionally, the independent variable
accounts for approximately 59% of the variance in perceived ease of use, as seen by the R-square values of
0.590 and 0.585 for PEU. As per H1, although being lower than PU and US, this figure indicates a substantial
correlation between ITS and the e-learning system ease of use. Lastly, the R-square value of 0.777 and the
Adjusted R-square of 0.774 for the IR variable show that about 77.7% of the variance in users intention to
reuse the e-learning system can be explained by the independent variable. Positive experiences with the system
considerably improve the chance of continuing usage, which is consistent with H4, which relates user pleasure
with continuous intention to use the system.

Overall, the results of the R-square and Adjusted R-square analyses provide strong validation for the
model used and support the hypotheses proposed in this study. These results underscore the importance of
effective ITS in increasing acceptance and satisfaction with e-learning systems. Bootstrapping is a resampling
method used to obtain an estimate of the sample distribution from a statistical estimator by repeating sampling
with the replacement of the original data. In this research, it can be seen in Figure 2 that bootstrapping plays a
crucial role in obtaining more precise estimates regarding the reliability of parameters and for testing statistical
hypotheses regarding the estimated effects between variables.

Figure 2. Bootstrapping Results

Figure 2 The bar chart above illustrates the significant improvements in latency, efficiency, and cost
reduction that come with integrating edge computing into IoT systems. These advancements demonstrate the
practical benefits of edge computing but also highlight the importance of addressing associated challenges,
such as hardware limitations and regulatory compliance, to realize its full potential across industries. By
overcoming these obstacles, businesses can leverage edge computing to create more flexible, scalable, and
efficient IoT ecosystems. In the bootstrapping process, a large number of 5.000 samples are drawn randomly
from the original data with replacement to estimate the sample distribution of the estimator. From each of these
samples, the path coefficient, t-statistic, and p-value can be calculated. The degree of correlation between the
independent and dependent variables is shown by the path coefficient. P-values act as border values between
findings that are statistically significant and those that are not, and t-statistics are used to assess if the path
coefficient is statistically significant. Values greater than or equal to 0.05 indicate values that are not statistically
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significant. Meanwhile, a value smaller than 0.05 indicates a statistically significant value. By using the
bootstrapping technique in this research, we can be more confident about the strength and significance of the
relationship found between ITS and the TAM variables measured, namely Perceived Ease of Use, Perceived
Usefulness, User Satisfaction, and Intention to Reuse. This strengthens the conclusions drawn from the data
and provides a more solid basis for recommendations resulting from the research.

The findings of evaluating path coefficients in the context of Structural Equation Modeling SEM with
PLS for this study are shown in Table 3 utilizing the bootstrap approach.

Table 3. Path Coefficients

Original Sample Standard T P
sample (O) mean (M) deviation statistics values

(STDEV) (O/STDEV)

ITS → PEU 0.706 0.766 0.060 12.701 0.000
ITS → PU 0.933 0.937 0.012 75.409 0.000
PEU → US 0.841 0.838 0.040 21.107 0.000
PU → US 0.166 0.171 0.045 3.692 0.000
US → IR 0.881 0.889 0.022 40.477 0.000

From the results in Table 3 we can draw several important conclusions regarding the relationships
between variables in the research model.

• H1: Relationship between ITS and PEU.

A highly strong and statistically significant association (P value = 0.000) is demonstrated by the path
coefficient from ITS to PEU, which is 0.706 with a T-statistics value of 12.701. This provides credence
to the idea that users perceptions of the usability of e-learning platforms are enhanced when institutions
provide better assistance for information technology. The high coefficient value suggests that a robust IT
infrastructure has a significant impact on system usability.

• H2: The association between ITS and PU.

The e-learning system is very strong and consistent, as evidenced by the very high path coefficient of
0.933, T-statistics of 75.409, and a P value around zero (0.000). This demonstrates that it is a significant
element influencing users perceptions of the usefulness of an e-learning system.

• H3: Connection between US and PEU.

With T-statistics of 21.107 and a P value of 0.000, the path coefficient from PEU to US is 0.841, sug-
gesting a very significant and robust association. These findings provide credence to the theory that user
happiness is significantly influenced by the perceived ease of use of the e-learning system; the more
user-friendly the system, the more satisfied users are.

• H4: Connection between US and PU.

The path coefficient of 0.166 with T-statistics of 3.692 and a P value of 0.000 indicates a strong posi-
tive association between PU and US, although being lower than other correlations. This suggests that
although perceived usefulness has a lesser effect on user happiness than PEU, it nevertheless adds to it.

• H5: US and IR are related.

The extremely significant correlation between user satisfaction and their desire to use the e-learning
system again is confirmed by the very high coefficient of 0.881, T-statistics of 40.477, and P value of
0.000. This implies that consumers are more likely to stick with an e-learning system in the future if they
are happier with it.
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In conclusion, the results of path coefficients analysis using the bootstrap technique show that all the
relationships hypothesized in this model are significant and provide strong support for the proposed theoretical
model. This confirms the importance of effective ITS in improving the e-learning experience at University of
Raharja and shows that user satisfaction plays an important role in determining the intention to continue using
the system.

4.1. Impact on IoT Systems
The integration of edge computing into IoT systems has significantly improved the scalability and real-

time processing capabilities of IoT deployments. The ability to process data closer to the source has allowed
IoT systems to scale by supporting an increasing number of connected devices without overloading centralized
cloud systems. This has led to more flexible and responsive networks that can handle larger volumes of data
without compromising speed or accuracy. In the context of smart cities, edge computing enables more efficient
use of urban infrastructure. For example, IoT sensors for traffic lights and roads can instantly adjust traffic
flow without communicating with remote cloud servers, reducing both congestion and energy consumption.
Similarly, advanced artificial intelligence allows cameras and sensors to analyze video feeds in realtime, helping
to detect accidents or security breaches immediately.

For industrial IoT, the combination of edge computing and predictive analytics has improved oper-
ational efficiency by enabling real-time monitoring and rapid response to potential equipment failures. This
real-time monitoring reduces downtime and maintenance costs and allows systems to flexibly adapt to chang-
ing conditions without waiting for cloud-based analytics.

4.2. Challenges in Implementation
While edge computing has clearly improved the performance of IoT systems, its implementation

poses a number of challenges that must be addressed to achieve wider adoption. One of the main issues is the
hardware limitations of the devices. Unlike centralized cloud systems that have virtually unlimited computing
power and storage, many edge devices are resource constrained. These devices often need to perform advanced
analytics or run AI models locally, but their limited computing resources can make this difficult, especially for
complex applications that require significant processing power.

Scalability is another important concern. Managing a large, distributed network of edge devices in-
troduces coordination and maintenance complexity. Coordinating updates, ensuring consistent performance,
and troubleshooting across hundreds, if not thousands, of edge devices, is much more complex than managing
a centralized system. Organizations need advanced management tools and platforms to effectively monitor,
update, and control the entire network.

Additionally, regulatory compliance is a challenge for industries that handle sensitive data, such as
healthcare and finance. Processing data at the edge, especially in environments with privacy regulations such as
General Data Protection Regulation (GDPR) or Health Insurance Portability and Accountability Act (HIPAA),
requires stringent security protocols to ensure data protection. This includes the need for encryption and authen-
tication mechanisms at the edge and during data transfer between devices and the cloud. Ensuring compliance
across distributed networks of edge devices can be resource intensive and requires robust security frameworks.

5. MANAGERIAL IMPLICATION
Based on the findings, it is crucial for university management to prioritize investment in high-quality

ITS. This includes enhancing both the technical infrastructure and technical support services that directly influ-
ence the usability and perceived benefits of e-learning systems. Managers should focus on ensuring a reliable
IT infrastructure that supports seamless access to the system and quick resolution of technical issues, as this
significantly impacts user satisfaction and the likelihood of system reuse.

Further, improving user satisfaction through ITS will positively affect the perception of e-learning
systems, fostering higher user engagement and retention. Therefore, university administrators should allocate
resources to continuously upgrade ITS services and infrastructure, ensuring that they meet the evolving needs
of users. By doing so, they can improve both the operational efficiency of e-learning systems and the long-term
success of e-learning initiatives at the university. This strategy will also increase the likelihood that students
and faculty will continue to use the system, contributing to the overall success of digital learning environments
at the institution.
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6. CONCLUSION
The analysis findings consistently demonstrate that perceived usability and ease of use of e-learning

systems are significantly influenced by ITS, particularly when it comes to technical support and IT infrastruc-
ture. This, in turn, affects user satisfaction and the likelihood that they will use the system again. The results
of the study indicate that there is a significant positive correlation between the quality of ITS and PU and PEU.
This correlation is strong and has high path coefficients, suggesting that improving the quality of ITS can lead
to improvements in system performance. Users feel the benefits and convenience of e-learning.

In particular, the relationship between ITS and PU with a path coefficient of 0.933 and a very high T-
statistics value (75.409) stands out as the most dominant influence in this model. This shows that users perceive
real benefits from the e-learning system supported by a strong IT infrastructure and efficient technical support
services, which in turn greatly increases the perceived usability of the system. These findings underscore the
importance of developing and maintaining a reliable IT infrastructure and responsive technical support as key
factors in increasing user acceptance of e-learning technologies.

The conclusion that can be drawn from this research is that investment in ITS not only increases the
operational efficiency of e-learning systems but also increases positive perceptions and user satisfaction, which
is crucial for the long-term success of e-learning implementation. High user satisfaction is closely related to the
intention to reuse the system, as shown by the strong relationship between US and IR. Therefore, University of
Raharja is advised to continue to improve its ITS and focus on developing robust infrastructure and effective
support services to maximize user satisfaction and retention of the title learning system.

7. SUGGESTION
Drawing from the findings of a study conducted at University of Raharja on the influence of IT as-

sistance on e-learning system usage, some recommendations may be made to enhance present procedures and
guide future investigations. First, In addition to improving IT infrastructure, it is crucial for administrators
to design user-centric training programs tailored for both lecturers and students. This includes workshops on
e-learning system navigation, troubleshooting technical issues, and adapting teaching strategies for digital plat-
forms. These efforts should prioritize inclusivity and cultural adaptability, ensuring the ITS strategies meet
the needs of diverse stakeholders in non-Western contexts. This will enhance how user-friendly and useful the
e-learning system is judged to be. Second, it is crucial to provide thorough training curricula that address both
the integration of e-learning platforms into the classroom and their technical usage for instructors and students.
To further understand the elements impacting the efficacy of e-learning, Future research could focus on com-
parative analyses across universities in Indonesia to understand regional variations in ITS needs. Additionally,
exploring emerging factors such as artificial intelligence integration and mobile learning adaptability would
enrich the current understanding of e-learning system effectiveness.
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