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ABSTRACT E-learning is gaining momentum in higher education globally, offering a solution to the
limitations of geography and schedules that are inherent in traditional educational methods. These methods
typically involve attending classes, listening to lectures, and taking tests. In China, many universities have
transitioned to e-learning platforms, providing students with online access to educational content. This
strategy is beneficial as it allows students to access the most current information and helps narrow the
technology gap. In the corporate world, there is a growing trend of utilizing e-learning for enhancing
employee skills and knowledge. This research focuses on understanding the acceptance and application
of information systems among students at Fine Art and Design Colleges in China through the lens of the
Technology Acceptance Model. Considering that students pursuing art and design have unique needs and
experiences in the university setting, they might encounter specific challenges with e-learning systems. Thus,
this study applies the TAM to analyze the specific attitudes of these students towards e-learning. The findings
indicate that perceived usefulness remains the most significant factor, and the relationships between the
various factors are also noteworthy. The statistical evidence suggests that the differences between college
students studying art and design and those studying other subjects are not significant.

INDEX TERMS E-learning, technology acceptance model, partial lease square, perceived usefulness,
learning performance.

I. INTRODUCTION

The sweeping advancements in information technology and
the Internet have profoundly altered our daily habits and
conduct. These changes are particularly noticeable in how
people acquire information and pursue education due to
ongoing technological innovation and multi-functionality.
E-learning emerges as a dominant, convenient educational
improvement method, marking a shift that seems irreversible.
In the whirlwind of IT progression, online education has
taken center stage, liberating learners from the traditional
limitations of physical textbooks, strict schedules, and con-
fined classrooms. The COVID-19 pandemic since 2019 has
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significantly disrupted the education system worldwide,
particularly in countries like China that have implemented
strict control measures. Consequently, educational strategies
have inevitably pivoted to distance learning supported
by various technologies. Online platforms, interfaces, and
educational content have proven pivotal, offering students
immediate feedback and potentially boosting their educa-
tional outcomes. Hence, discerning students’ views and
acceptance of online learning is fundamental to tailoring
an educational approach that meets their preferences and
maximizes efficacy.

In essence, this research explores e-learning aspects that
are relevant to students at fine art and design institutes.
It scrutinizes the architecture of e-learning platforms, the
creation of digital textbooks, user-friendliness perceptions,
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practical usefulness, and the overall acceptance levels of
online education among these students. This demographic
traditionally prefers hands-on guidance and direct interaction
in their learning processes. The research employs statistical
analysis to explore these students’ online learning perceptions
and acceptance within fine art and design academia, intending
to amplify online educational impact and underscore its
importance. Reflecting on digital technology’s rise, Internet
evolution, and IT sophistication, the study acknowledges
the extensive reach of online learning in both educational
and commercial sectors. By evaluating fine art and design
college students’ understanding and reception of virtual
education, the study advocates for an educational setting
unbound by temporal or spatial restrictions, optimizing
learning outcomes.

This research aims to investigate the impact of external
factors, such as e-learning platforms and student experiences,
on the usability, practicality, intention to engage, and overall
acceptance of virtual learning environments. The Technology
Acceptance Model (TAM) will be used as a framework for
this study. The study has the following primary objectives:
(1) To assess the current sentiment and receptiveness of
fine art and design students towards e-learning; (2) To
examine the factors that influence the effectiveness of online
education within these groups, analyzing the relationships
using the TAM framework; (3) To evaluate the correlation and
impact of various external variables on the online learning
experience for these artistic students; (4) To provide valuable
recommendations for academic professionals to enhance the
effectiveness of e-learning based on the study’s findings.
To order to investigate our research question, we will employ
path analysis using the Partial Least Squares (PLS) approach.
Our goal is to validate our research hypothesis by assessing
the significance of the path coefficients related to the research
variables, while examining the interrelationships among
different constructs.

Il. LITERATURE REVIEW

A. ONLINE, DISTANCE, AND E-LEARNING

Online, distance, or e-learning is the major trend in the
information age. The purpose of this learning approach is
to enhance learners’ motivation and effectiveness, enabling
them to engage in learning activities without being con-
strained by space and time. Additionally, learners can have
better control over their learning progress to achieve optimal
learning outcomes. Distance learning refers to a method
of learning in which learners and teachers can convey
knowledge without being limited by space and time [5].
Through systematic instructional design, and the use of
computer technology, learners can plan suitable times and
interact with teachers to achieve their learning goals. Yusuf
and Al-Banawi [6] believe that distance education is highly
cost-effective. It not only saves learners’ transportation
costs but also enables repeated practice. Especially in the
knowledge economy era, knowledge workers still need to
continue improving their professional skills and acquiring
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diversified knowledge literacy. Hebebci et al. [7] also pointed
out that distance learning is a teaching process that utilizes
computer technology and media to systematically deliver
designed textbooks to learners. Because the internet is not
limited by time and space, learners can learn online anytime
and anywhere. They can also interact and communicate with
teachers or peers while learning.

In the process of online learning, students and their
peers share learning experiences to enhance their personal
learning outcomes. The role of learners has also changed
from traditional passive learning to an active learning role.
Through the application and use of network system tools,
learners can access a variety of learning methods and
strategies from their peers. Students can collaborate with
each other through discussion and dialogue to enhance their
learning outcomes [8]. The ideal e-learning environment
must consider both the selected technology and the course
content in order to facilitate effective interaction between
teachers and students for teaching and learning purposes [9].
Bremner et al. [10] pointed out that in the past, teaching
activities that were centered on the teacher have gradually
shifted towards activities that focus on student-centered
learning. The school may gradually be replaced by the
e-learning system as the primary learning environment.
Online learning has many applications, offering various
values and benefits to enterprises, individuals, and industries.
The online learning method breaks away from the limitations
of traditional learning and offers a great deal of flexibility
in terms of time, location, and learning content. This is
beneficial for reducing costs and ensuring compatibility in
education and training. Online learning, in short, breaks away
from the constraints of traditional learning, allowing for
flexibility in terms of time and location. The learning content
can be accessed and extended anytime and anywhere. It is
more conducive to reducing the cost of training in companies
or colleges [11].

B. SYNCHRONOUS AND ASYNCHRONOUS E-LEARNING

In general, e-learning can be divided into synchronous and
asynchronous e-learning [12], based on the method of deliv-
ery. (1) Synchronous e-learning emphasizes the trans-mission
of real-time information. All participants in the learning
process must engage in online learning simultaneously in
order to foster interaction during learning activities. For
example, online real-time discussions, broadcast teaching,
computer video conferences, etc., synchronous e-learning can
break the limitations of spatial distance and al-low teachers
and learners from different locations to gather together. How-
ever, if learners lack the necessary software and hardware
equipment at home, they are still dependent on traditional
classrooms and fixed class schedules. As a result, they miss
out on the flexibility and convenience offered by online
learning. (2) Asynchronous e-learning is less constrained by
time. Students can only participate in the web course by using
personal computers, cellphones, and other communication
devices and connecting to the network learning platform
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through a web browser. Asynchronous e-learning is less
limited by time. Students can only participate in the web
course by using personal computers, cellphones, and other
communication devices and connecting the network learning
platform through the browser. The standard implementation
method is the on-demand video teaching system, where
the teacher prerecords the course. It allows students to
access the course materials they need anytime and anywhere
through the computer and network to engage in learning
activities. Since 1998, the United States has incorporated the
development of information skills into school curriculum.
Relevant scholars have also conducted various research on
information and its application in the field of education [13].
Dwyer [14] pointed out that information technology can
enable students to construct and observe real-life scenarios.
Learners can adapt and utilize various resources to enhance
their learning experience. Most colleges and universities in
the United States have attempted to implement synchronous
and/or asynchronous e-learning in their courses. It allows
students to take courses online and encourages teachers to
offer asynchronous internet courses, thereby making teaching
methods and materials more flexible and diverse.

C. MOTIVATION, SATISFACTION, AND EFFECTIVENESS IN
E-LEARNING

Motivation is one of the essential conditions for effective
e-learning when teachers are engaged in teaching, and their
primary task is to stimulate students’ motivation to learn.
Before starting the engine, they need to understand the
current motivation of students. Motivation is a multifaceted
issue in education. Learning motivation has a significant
impact on students’ learning. If the learning motivation of
students is ignored during the implementation of teaching,
students will not be satisfied with the teaching process.
Powell et al. [15] once discussed the achievement goals
and motivation of secondary school students. The study also
examined the motivation strategies employed by teachers
for high-achieving and low-achieving students. According to
the prevailing theory, he believes that motivation refers to
how individuals perceive tasks and performance. Therefore,
it is better to understand the motivation behind why
individuals want to participate in a task, rather than just
knowing what they want to do or how long they have
been doing it. Teachers can also employ effective motivation
strategies by understanding how students perceive their
learning. According to Racheva [16], learning motivation is
important in e-learning programs. Immediate feedback and
two-way interactive communication with distance students
are effective ways to enhance students’ learning motivation
and cultivate their interest and attentiveness towards learning.
Many factors of the course affect students’ learning, including
interaction and feedback. According to Hurlbut [17], students
who participate in online learning through group teaching
prefer this method over traditional group teaching in general.
The most significant difference between group teaching in
online learning and general classes is that online courses are
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more interesting, attractive, and can enhance the motivation
for learning. The future classroom should be described
as a place with an e-learning environment that combines
cloud technology. This technology can effectively improve
teachers’ teaching effectiveness and students’ learning effec-
tiveness when incorporated into the classroom.

Learning satisfaction is one of the key factors used
to measure learning outcomes. Many factors may affect
students’ satisfaction with their learning. In addition to
students’ personal characteristics, teachers, courses, and the
learning environment, among other factors, may have an
impact. Researchers will focus on different factors that
influence various research purposes or environments. This
study primarily examines the impact of learning motivation,
learning styles, and learning outcomes on learning satisfac-
tion in the online teaching environment. In terms of students’
learning satisfaction, Zhang and Fulford [18] found that in
interactive TV teaching courses, students’ satisfaction with
the course can be predicted by their perception of the overall
level of interaction in the class. However, the individual extent
of student participation does not necessarily predict their
satisfaction with the course. Therefore, although students
themselves may not exhibit many interactive behaviors, their
satisfaction with the course may not necessarily decrease.
They will be satisfied with the course due to the extensive
level of interaction throughout the entire class.

Learning effectiveness is an indicator used to measure a
student’s learning achievement, and it is also one of the most
important factors in evaluating teaching quality. Learning
effectiveness can be influenced by various factors such as
learning style, curriculum design, teaching methods, and
other variables. Consequently, numerous researchers have
examined the influence of personal characteristics and learn-
ing behaviors on learning effectiveness. In addition, some
researchers have pointed out that the learning motivation of
trainees is related to their learning performance. For example,
Law et al. [19] indicated that motivation and learning
performance are related. That is, learning motivation directly
affects learning outcomes. Mathieu and Martineau [20] also
believed that the effectiveness of learning depends on the
trainees’ level of motivation to learn. Chien [21] studied
the impact of training methods, computer self-efficacy, and
learning style on learning effectiveness. The study found
that among the learners who were passively observed, those
who preferred abstract concepts were more effective in
learning. Duncan et al. [22] studied the impact of online
asynchronous teaching on learning outcomes and found a
significant positive relationship between the frequency of
students’ article postings on teaching websites and their
grades. It can be seen that various personal characteristics do
indeed influence learning effectiveness.

However, measuring learning effectiveness is difficult to
be objective and specific. Kleingeld et al. [23] believe
that trainees can best understand whether they are effective
in achieving learning outcomes. To and Panadero [24],
the absorption, understanding, and application of learning
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content were considered to be best measured through
the self-assessment method, making it more effective in
evaluating learning effectiveness. They also pointed out that
the most convincing assessment is the self-assessment made
by learners. Chung and Hsiao [25] found in their research
that when measuring changes in learners’ behavior after
learning, most researchers use the self-assessment method.
Therefore, the evaluation of learning effectiveness by most
scholars is measured through students’ self-evaluation on the
questionnaire. They also pointed out that successful online
learning requires the cooperation of technology, systems, and
learners. Therefore, it is more important to strengthen and
cultivate learners’ correct learning attitude and develop their
ability for active learning in online education. Based on the
discussion of the literature mentioned above, it is evident
that numerous factors influence the effectiveness of learning.
This study focuses on the factors that may impact learning
effectiveness and examines the effectiveness of learning in
an e-learning environment.

D. TECHNOLOGY ACCEPTANCE MODEL

The Technology Acceptance Model (TAM) was proposed by
Davis in 1989 [26]. It is based on the Theory of Rational
Behavior (TRA) and the Theory of Planned Behavior (TPB)
to explore the relationship between rational and perceptual
factors and the utilization of technology. The theory of
rational behavior explains individual behavior in two aspects:
human behavior is driven by personal volition and is rational.
The intention of humans to engage in a specific behavior
is the decisive factor in whether that behavior occurs or
not [27]. The theory of planned behavior explains how human
behavior is influenced by three factors: attitude towards
the behavior, subjective norms, and perceived behavioral
control [28]. The TAM consists of two key concepts:
perceived usefulness and perceived ease of use. These
concepts are used to explain, diagnose, and predict user
behavior when encountering new information technology.
The technology acceptance model consists of three stages:
the development stage, which involves understanding users’
ideas to enhance the system; the implementation phase,
which involves assessing the user’s acceptance level based
on the implementation strategy; and the evaluation stage,
which serves as the benchmark for the system’s success. The
TAM can be used to explain and predict the behavior of
information technology use. Many studies have shown that
the TAM model is a comprehensive and robust framework
for influencing the acceptance behavior of information
technology. This model can be applied to various information
technologies, diverse user groups, and different national
cultures. This model provides a theoretical framework for
comprehending the influence of external factors on users’
internal beliefs, attitudes, and intentions, which subsequently
impact the practical utilization of scientific and technological
tools. The TAM includes five primary dimensions: external
variables, perceived usefulness, perceived ease of use,
attitude towards using, and behavioral intention to use.
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In addition to the five dimensions mentioned above, we can
include a dimension to predict future actual use behavior.
Davis pointed out that the external variables of the TAM
will affect the internal variables of users, including perceived
usefulness and perceived ease of use. Perceived usefulness
refers to the extent to which users believe that the information
system can improve work performance. Perceived ease of use
is when users recognize that information systems can reduce
the burden of operation. Perceived usefulness and perceived
ease of use will affect attitudes, intentions, and actual usage
behavior. In addition, Davis also demonstrated the existence
of perceived usefulness and ease of use from the perspectives
of the expectation model, self-efficacy theory, and innovation
acceptance model, which may also impact user behavior.
Davis and other researchers believe that there are many
variables that affect users’ acceptance of information sys-
tems, such as personal background, system quality, use of
WebCT, and learning effectiveness [27], [29], [30], [31],
[32], [33], [34], [35]. These related studies have indicated
that there is a positive correlation between the quality of
information systems and learners’ computer self-efficacy, the
perceived ease of use of the system, learners’ satisfaction
with the system, and their learning outcomes. Most empirical
studies have confirmed that the perceived ease of use and
perceived usefulness significantly impact the intention to
use the network university system. This means that when
students perceive university network systems as easy to use
and useful, their intention to use these systems is higher.
In the last ten years, there have been hundreds of studies
on e-learning research using the TAM as the foundational
model. Previous studies on the intention to use information
systems have primarily focused on users’ resistance to the
system, without actually understanding the psychological
mechanisms at play for the users. In light of this, our study
utilizes the TAM as the theoretical foundation to investigate
the psychological mechanism of users, specifically focusing
on the perceived usefulness and perceived ease of use.
We then refine the TAM, expand the internal and external
variables, propose a research framework and assumptions,
and predict the factors that will influence users’ willingness
to adopt e-learning systems. Finally, we employ empirical
analysis of questionnaire data to validate the framework and
assumptions proposed in this study.

lIl. THEORETICAL MODEL FRAMEWORK, HYPOTHESIS

DEVELOPMENT, AND STATISTICAL ANALYSIS METHOD

This research utilizes the Technology Acceptance Model
(TAM) to delve into the acceptance and effectiveness of
e-learning for students at the College of Fine Art and
Design. The TAM does not provide precise definitions or
categorizations for the variables that influence perceived
usefulness and ease of use. Nevertheless, Davis [26] high-
lighted that external variables can act as connectors linking
perception, intention, and acceptance in the TAM to individ-
ual variances, situations, and manageable behaviors. These
variables are viewed as indirect behavior influencers and
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FIGURE 1. The research model and the hypotheses.

form the backbone of research and development efforts.
Davis underscored the role of attitude in understanding the
connection between “‘perceived usefulness,” ““perceived ease
of use,” and ‘“‘behavioral intention.” This attitude can also
predict the intentions and actions of system users directly.
To tackle the research questions at hand, we formulated
specific hypotheses. These were then explored through a
carefully crafted questionnaire and subsequent statistical data
analysis. Drawing from the insights gathered, we formulated
conclusions and recommendations. A visual representation of
all the hypotheses from our theoretical model can be found in
Figure 1.

A. RESEARCH CONSTRUCTS, OPERATIONAL DEFINITIONS,
AND HYPOTHESES

This study encompasses several critical dimensions, such as
the quality of the e-learning system platform, the students’
individual backgrounds and experiences, the perceived use-
fulness and ease of use of the learning systems, the students’
receptiveness and readiness to engage with these systems,
and the overall impact on students’ learning effectiveness.
Each of these aspects plays a crucial role in understanding
the complete e-learning experience. In order to ensure clarity
and precision in our investigation, we not only established
these research dimensions, but we also devoted considerable
effort to providing operational definitions for each. These
definitions are crucial in establishing clear boundaries that
eliminate ambiguity, thereby ensuring a comprehensive and
consistent understanding of each research construct. This
meticulous approach reinforces the validity of our findings
and the strategic directions inferred from them.

Moreover, to enhance the foundational understanding of
each research construct, we extensively referenced schol-
arly literature. Each operational definition is supported by
extensive academic research, providing a comprehensive
understanding based on established studies and theories. This
foundational support adds credibility to our research methods
and findings, ensuring that they are relevant within the
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TABLE 1. Definition of each research construct and operational
definition.

Research . "
Construct Operational Definition
Quality of System Q'ua}hty in e-l.eam{ng measures the. de_51‘red
; characteristics (functionality, usability, reliability,
Learning System L o
Platform adaptability, and supportability).
[26, 36, 37, 38]
Students’ Persons’ knowledge background and living
Background and  experience on computers or online systems.
Experience [26, 39, 40,41, 42,43, 44, 45, 46]
The concept involves the degree to which a person
Perceived believes that using a particular system would
Usefulness enhance their academic or work efficiency.

[26, 47, 48, 49, 50]

It denotes the extent to which an individual
perceives that using a specific system will require
minimal effort.

[26, 47, 48, 49, 50]

It refers to the intensity of the person’s willingness
to perform a specific behavior and the degree of
their positive attitude toward the whole learning
process.

[26, 49, 50, 51, 54, 52, 53, 62, 63]

It refers to the holistic process by which students

Perceived Ease of
Use

Acceptance and
Willingness to Use

Students’ engage in a high-quality learning experience.
Learning Learners’ satisfaction with the system, willingness
Effectiveness to participate and learning results.

[55, 56, 57, 58, 59]

broader context of academic discourse and previous studies.
The consolidation of our research dimensions, along with
the corresponding operational definitions and their scholarly
foundations, is comprehensively presented in Table 1. This
tabulation serves not only as a navigational tool for our
study but also as a quick reference to comprehend the
empirical foundation supporting our investigative journey.
It underscores our commitment to a robust, transparent, and
replicable research methodology, paving the way for future
scholarly inquiries and practical applications in the field of
e-learning.

Research grounded in the TAM highlights the critical
role of system quality in enhancing the perceived value
and usability of online educational platforms for students,
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especially in the context of individualized English instruction
for high school students. According to Alshurideh et al. [36],
user engagement with learning platforms is not arbitrary but
is influenced by a constellation of factors. A platform that
guarantees high operational standards, rich content, and a
superior navigational experience is crucial in enhancing user
satisfaction. In the current landscape, where technological
evolution and advancements in e-learning occur at a break-
neck pace, ensuring the quality of e-learning experiences is
more crucial than ever. Bagaran [37] acknowledged that the
positive trajectory of students’ learning aspirations is a multi-
faceted outcome influenced by factors such as technological
infrastructure, educator competence, student participation,
and course design. Hussein et al. [38] further elaborate
on the importance of interactive education, highlighting
engaging discourse as a crucial component of e-learning.
They emphasize the significance of a system interface in e-
learning, arguing that the quality of interface design not only
enhances learning but also influences students’ motivation to
participate and their overall satisfaction with their learning
experience. Acknowledging these insights underscores the
importance of high-quality e-learning systems and leads to
the formulation of the preliminary hypotheses for this study
as follows:

H1: The quality of the e-learning system has a positive
correlation with students’ perceptions of its usefulness.
This hypothesis is based on the understanding that a
strong, efficient, and resourceful e-learning environment
significantly enhances students’ academic capabilities.

H2: Improved e-learning system quality has a positive
impact on students’ perceptions of the system’s ease of use.
This statement is based on the understanding that a intuitively
designed, user-centric platform reduces complexities, which
in turn encourages students to use the system more actively.

Lee et al. [46] suggest that various aspects of users’
personal backgrounds, such as gender, educational history,
duration of computer usage, comfort with technology,
frequency of web system interaction, and enthusiasm for
e-learning, significantly influence their e-learning character-
istics, perceived utility, ease of system use, inclination to
engage, and ultimately, the effectiveness of their learning.
Essentially, individual learning journeys and histories have
a positive impact on the perceived usefulness and ease of
navigation of e-learning systems. Alismaiel [42] emphasized
that personal experience not only contributes to but also
positively moderates the connection between the ease of
use and the perceived utility of educational systems. This
perspective reinforces the idea that the accumulation of
learning experiences enhances learners’ appreciation for the
value of educational platforms. Furthering this narrative,
Rizun and Strzelecki [45] affirmed that a learner’s proficiency
in handling information, known as their information literacy,
positively influences both the perceived ease and the
recognized usefulness of e-learning interventions. In light
of these insights, this study introduces the third and fourth
research hypotheses as follows:
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H3: In e-learning, students’ background and experience
positively impact their perceived usefulness. It means that
within the e-learning context, students’ backgrounds and
accumulated experiences positively influence their percep-
tion of the system’s usefulness.

H4: In e-learning, students’ background and experience
positively impact their perceived ease of use. In the realm
of e-learning, students’ individual histories and learning
experiences positively contribute to their comfort and ease of
navigation within the system.

Moreover, Tan [49] substantiated through research that
there is a positive feedback loop between the perceived
navigational simplicity of e-learning platforms and their
recognized utility among digital learners. This correlation
was particularly noted in the context of college students’
responsiveness to English E-Tutoring sites, shaping the
sustainability of these educational tools. Tawafak et al. [50]
echoed this, revealing a noteworthy consensus among users
of English e-tutoring services: the convenience and efficiency
of online English learning resources are superior when
benchmarked against their offline counterparts. They empha-
sized the importance of web designers meeting knowledge
management needs and interface specifications to enhance
the student learning experience. Hence, the study advocates
the fifth research hypothesis:

HS: In e-learning, students’ perception of ease of
use will have a positive impact on their perception of
usefulness.

In a study conducted by a researcher [51], it was found that
there is a positive correlation between the perceived ease of
use by users and their intention to use a system. Similarly,
the perceived usefulness of a system is linked to users’
intention to use it. However, a contrasting view was presented
by Mailizar et al. [54]. Their research highlighted that an
individual’s attitude towards the application of e-learning and
their past experiences with it are the primary determinants in
predicting the adoption of e-learning platforms. This was a
departure from previous research, as their findings indicated
that neither the perceived ease of use nor the perceived use-
fulness had a significant impact on determining behavioral
intentions. Tan [49] emphasized the idea that if learners find
a system easy to use, it would positively influence their
willingness to use e-learning. Meanwhile, Tawafak et al. [50]
believed that a student’s perception of a system’s usefulness
and ease of use is crucial in predicting their intention to
engage with e-learning systems. They discovered a direct cor-
relation between behavioral intentions and the actual usage
of these e-learning systems. Such insights are invaluable for
e-learning system designers, developers, and educators. With
this knowledge, educators can develop e-learning platforms
that are customized to meet the needs and expectations of
students, thereby ensuring an optimal learning experience.
Based on these findings, the study presents two research
hypotheses.

He6: Students’ perceived ease of use can positively impact
their acceptance and willingness to use.
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H?7: Students’ perceived usefulness can positively impact
their acceptance and willingness to use.

In another study, Abdalla [55] proposed that students’
attitudes towards a technological system are influenced by
their perception of its ease of use and usefulness. These
attitudes, in turn, determine how effectively the technology is
utilized. Similarly, perceived usefulness plays a crucial role
in determining the effectiveness of a particular technology.
Mohammadi [56] echoed this sentiment, adding that the
effectiveness of e-learning is positively influenced by its
perceived usefulness. The author also pointed out that other
factors can influence the impact of perceived ease of use
on intentions to use a system. To promote the adoption
of online learning platforms, it is crucial to accommodate
individual learning preferences by providing a variety of
learning methodologies. This study also emphasized the
positive influence of perceived usefulness on user intentions.
Ibrahim et al. [57] highlighted the role of perceived usefulness
in enhancing the learning outcomes of college students. They
also discussed the importance of computer self-efficacy in
determining a user’s intention to adopt a technology, which
is influenced by their perception of its ease of use. Pal
and Patra [59] observed a positive correlation between the
acceptance of video-based learning and its impact on learning
outcomes. On the other hand, Wang et al. [58] proposed
a comprehensive model that integrates the technology
acceptance model with the theory of planned behavior to
understand MOOC learning performance. Their findings
underscore the importance of various factors, such as
perceived usefulness, learning attitudes, subjective norms,
perceived behavioral control, and actual learning behaviors,
in influencing learning outcomes. In light of these findings,
the study introduces two additional research hypotheses.

HS8: Students’ perceived usefulness can positively impact
their learning effectiveness.

H9: Students’ acceptance and willingness to use can
positively impact their learning effectiveness.

B. DESIGN OF QUESTIONNAIRE
The survey was designed to assess the effectiveness and
educational impact of e-learning among students at the
College of Fine Art and Design, using specific evaluation
criteria for each aspect. It consists of two sections: the
initial section gathers essential personal information from
the participants, while the second section delves into an
evaluation of several aspects, including: (1) Quality of
Learning System Platform; (2) Student’s Background and
Experience; (3) Perceived Usefulness; (4) Perceived Ease of
Use; (5) Acceptance and Willingness to Use; (6) Students’
Learning Effectiveness. The study utilizes a five-point Likert
scale for the assessment mechanism. The scale ranges from
“strongly agree” to “‘strongly disagree,” with corresponding
scores of 5 to 1.

After designing the initial draft of this questionnaire, the
study conducted a pretest with 30 students from the Colleges
of Fine Art and Design in Guangdong, China. The purpose
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of the pretest was to identify and correct any ambiguous
questions that could potentially affect the effectiveness and
reliability of the research. Necessary modifications were
made based on the feedback received during the pretest, and
a formal questionnaire survey was subsequently conducted.

C. RESEARCH OBJECT AND PROCESS

This study examines e-learning systems primarily used by
academic institutions in Guangdong, China, with a specific
focus on students from the Colleges of Fine Art and Design.
The research investigates how platform quality and learner
experiences influence their perceived value and ease of
interaction, as determined by the technology acceptance
model. It also examines how these perceptions impact
students’ readiness to adopt and embrace these digital
platforms. The main focus is to understand how perceived
value, student openness, and acceptance levels impact the
effectiveness of learning outcomes.

The objective of this research is to utilize quantitative
methods to evaluate students’ preparedness and acceptance of
online education, as well as the effectiveness of these digital
learning methods within the College of Fine Art and Design.
The study utilizes online surveys for data collection, with an
expected retrieval of 200 valid responses.

D. STATISTICAL ANALYSIS METHODS AND TOOLS

In this research, we utilized the partial least squares (PLS)
method to analyze the trajectory of our hypotheses. The data
collected from the participants’ questionnaires were analyzed
using the SmartPLS statistical software. We conducted a
descriptive statistical analysis of the variables in the study
to assess their frequency and distribution within the sampled
data. Following that, we assessed the reliability and validity of
the questionnaire. Factor analysis was then used to ensure that
the data model aligned with the researchers’ expectations and
to assess the reliability and distinctiveness of each variable
dimension.

Subsequently, correlation analysis and path analysis were
performed to scrutinize the variables and hypotheses of
the study, thereby reinforcing the credibility of our pro-
posed hypotheses. Pearson correlation analysis was used
to determine any significant relationships between the
study constructs. Path analysis, which involves concur-rent
multiple regression analysis, allowed us to confirm the
significance of each trajectory in our research model.
Using PLS regression, a specific path analysis technique,
we can evaluate the importance of each trajectory in our
research model and determine the validity of our research
hypothesis. PLS offers several benefits, which contribute to
its widespread use in contemporary studies. These advantages
include: (1) The ability to manage multiple dependent and
independent variables. (2) The ability to address multivariate
collinearity and simultaneously handle both reactive and
formative indicators. (3) Its suitability for smaller sample
sizes. (4) Its flexibility in data allocation ([60]).
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To estimate and validate the significance of the path coef-
ficient, PLS (Partial Least Squares) employs the Bootstrap,
Blindfolding, and Jackknifing methods. These methods are
particularly beneficial when evaluating exploratory research
models.

IV. DATA ANALYSIS AND RESULTS

In this section, we delve into the primary data of students from
the Colleges of Fine Arts and Design. In Subsection IV.A,
we provide an overview of the questionnaire data and
conduct a descriptive statistical analysis. The mean and
standard deviation are used to demonstrate the overall trend
and variability of each research factor. Subsection IV.B
focuses on the analysis of reliability and validity. This helps
determine the reliability of results under identical conditions
and the validity of the results in representing their intended
measure. In Subsection IV.C, we will conduct path analysis
using the Partial Least Squares approach. By examining the
relationships between different constructs, our objective is to
validate our research hypothesis by assessing the significance
of the path coefficient associated with the research variables.
This section concludes with a summary of our research
findings and the subsequent discussions.

A. DESCRIPTIVE STATISTICAL ANALYSIS

This study adopts the convenience sampling method to survey
students from Fine Art and Design colleges in Guangdong,
China. 212 questionnaires were recovered, and 29 invalid
questionnaires were excluded. There were 183 valid ques-
tionnaires, and the response rate for completed questionnaires
was 86.32%. After rearranging the samples, this study
analyzed the 183 valid questionnaires. The demographic
data of e-learning students is shown in Table 2. This table
also displays the mean, standard deviation, and ranking for
each questionnaire item related to endogenous constructs.
Therefore, we can determine which questionnaire items are
worth considering. According to Table 2, the majority of the
respondent students are female. It is common in Chinese
society for families in China to not encourage their sons to
study subjects related to fine art and design. Furthermore,
the majority of students (66.1%) come from the southern
region of China. This distribution closely reflects the actual
situation as the survey was conducted in the Guangdong
area, where the majority of students prefer to study in
their hometowns. Moreover, due to China’s development,
the majority of students (97.8%) have access to computers
and internet services either at home or in their dormitories.
As aresult, there is virtually no information gap in e-learning
activities.

Concerning the endogenous construct ‘““Perceived Ease of
Use,” all items in this construct are relatively lower than those
in other constructs. Most students believe that the current
e-learning systems may not be user-friendly. The university
should make the learning process easier for students in the
College of Fine Art and Design. Moreover, it can be seen that
the levels of “Perceived Usefulness” and “Acceptance and
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Willingness to Use” are relatively higher. It may indicate that
the students still hold a positive attitude towards e-learning,
which can enhance the learning outcomes and the methods of
learning. Besides, it implies that in terms of the arrangement
of diversified learning for students in the colleges of fine art
and design, by using e-learning, students’ needs can be met
in a more personalized manner.

B. RELIABILITY AND VALIDITY ANALYSIS

The following section of this paper provides a detailed
analysis of the reliability and validity of the questionnaire
used in the research. The ultimate goal is to assess its
suitability for testing the proposed research hypothesis. The
examination of reliability is crucial as it provides insights into
the consistency of measurement results, which are essential
for the interpretive power of confirmatory factor analysis
findings.

Typically, Composite Reliability (CR) is used as a measure
of internal consistency, examining the consistency of items
within a single theoretical dimension. This standard, similar
to Cronbach’s «, suggests that a threshold above 0.6 indicates
acceptable reliability. A review of Table 3 shows that the
CR values for each research construct are 0.88, 0.93, 0.88,
0.87, 0.86, and 0.91, respectively, indicating a high level of
internal consistency. Moreover, the factor loadings within
the questionnaire have their own significance. A higher
loading indicates a stronger reflection of the latent variables
and a greater contribution to explaining the variance in
observable variables. Consequently, the Average Variance
Extracted (AVE) is computed, providing insight into the
level of convergence. In the realm of measurement models,
an Average Variance Extracted (AVE) exceeding 0.50 is
considered satisfactory. Data in Table 3 highlights the strong
convergent capabilities of the latent variables, as evidenced
by the AVE values recorded as 0.60, 0.68, 0.60, 0.57,
0.55, and 0.64. The methodology employed in this study,
confirmatory factor analysis, is aimed at assessing convergent
validity. It involves examining factor loadings that exceed the
0.7 threshold, which indicates sufficient variance extraction
across all constructs.

Turning to the analysis of validity, this process examines
the extent to which an instrument accurately measures
the intended psychological constructs. It depends on the
alignment between the test scores and the traits that are
theoretically being measured, essentially indicating the
accuracy of the instrument. The current study employs two
types of validity measures: content validity and discriminant
validity. The former assesses whether the content of the
questionnaire provides a comprehensive representation of the
subject under scrutiny, thereby supporting the validity of
external inferences. The items included in the questionnaire,
as outlined in Table 2, underwent careful examination and
refinement by experts in the field, ensuring its content
validity.

Discriminant validity, on the other hand, is crucial in
distinguishing the uniqueness between pairs of distinct
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TABLE 2. Demographic data of E-Learning students (n=183).

Cumulative Percentage

Frequency Percentage (%) (%)

Gender
Male 60 32.8 32.8
Female 123 67.2 100
Grade
Freshman (First Year) 47 25.7 25.7
Sophomore (Second Year) 67 36.6 62.3
Junior (Third Year) 34 18.6 80.9
Senior (Fourth Year) 35 19.1 100
Area
South 121 66.1 66.1
Middle 25 13.7 79.8
North 37 20.2 100
Is there any computer and Internet service at home or in
dormitory?
Yes 179 97.8 97.8
No 4 22 100
Place of E-Learning
At home 34 18.6 18.6
At dormitory 149 81.4 100
Time for using computer per day
Less than 1 hour 18 9.8 9.8
1-2 hours 51 27.9 37.7
2-4 hours 61 333 71.0
4-6 hours 41 22.4 93.4
More than 6 hours 12 6.6 100

Questionnaire items of endogenous constructs Mean S.D. Rank
Perceived Ease of Use
C1 I think it is easy to learn to use the e-learning system. 3.11 1.063 4
C2 I think it is convenient to use the e-learning system. 3.10 1.054 5
C3 I didn’t spend much time to be familiar with the essential operation functions of the e-learning system. 3.14 1.017 3
C4 Using the e-learning system makes me feel that it is better and easy to arrange suitable learning activities. 3.17 1.085 1
C5 I can easily learn to operate the functions of the e-learning system. 3.15 1.024 2
Perceived Usefulness
D1 I think the e-learning system can improve my learning effect 3.67 1.060 1
D2 I think using the e-learning system can make my learning easier. 3.46 0.900 5
D3 I think using the e-learning system can improve my learning style. 3.60 1.037 4
D4 I think that the e-learning system made it easier for me to obtain the knowledge I wanted. 3.66 1.014 2
D5 Overall, I think the e-learning system is helpful for my study. 3.65 1.037 3
Acceptance and Willingness to Use
E1 I think I will be willing to use the e-learning system. 3.69 1.082 3
E2 I will often use the e-learning system for study activities to achieve my learning objectives. 3.78 1.036 2
E3 I am happy to continue using the e-learning system for learning courses. 3.54 1.189 5
E4 T am willing to add courses to participate in e-learning in the future. 3.04 1.168 4
ES The e-learning system can help me repeat my study. 3.79 0.991 1
Students’ Learning Effectiveness
F1 After the e-learning, I can reorganize course materials to enhance my understanding. 3.60 1.124 3
F2 The e-learning system has improved my learning effect. 3.56 1.127 6
F3 The e-learning can truly reflect my learning performance. 3.69 1.121 1
F4 1 gained from the e-learning courses more than from traditional courses. 3.64 1.137 2
F5 The e-learning system can improve discussion among students. 3.58 1.101 4
F6 I can learn the knowledge and skills I want from e-learning. 3.58 1.111 5

research constructs. A low correlation coefficient indicates
the presence of discriminant validity between constructs.
It is crucial that the correlation co-efficient between different
constructs does not exceed the square root of the Average
Variance Extracted (AVE) of each construct, as outlined
in reference [61]. Inspection of Table 4 reveals that the
diagonal elements represent the square root of the AVE,
while the non-diagonal elements represent correlation coef-
ficients. Notably, any non-diagonal elements surpassing the
corresponding diagonal values indicate the confirmation of
discriminant validity among the research constructs in the
study. This comprehensive analysis confirms the strength
of the questionnaire’s design in accurately and effectively
measuring the constructs of interest for the current study.
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C. PATH ANALYSIS AND DISCUSSION

This research utilizes the capabilities of SmartPLS statistical
software to conduct path analysis, a crucial method for
examining the significance of path coefficients between
variables. This analysis helps confirm or disprove the
research hypotheses. Path analysis is widely used in the
fields of sociology and behavioral science to explore causal
relationships within complex models. The use of partial
least squares regression in this context is particularly
advantageous because of its flexibility in terms of sample
size and data distribution requirements. This makes it
particularly suitable for exploratory research in the social
sciences. Nonetheless, a limitation of this approach is
the absence of an overarching model fit indicator, with
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TABLE 3. The confirmatory factors analysis (reliability and convergent validity).

Items in Questionnaire MLE CR AVE
Factor loading M.E.
Quality of Learning System Platform 0.88 0.60
A1 I think the e-learning system is stable, and failure rarely occurs. 0.80 0.63
A2 I think the information provided by the e-learning system is highly reliable. 0.70 0.49
A3 T think the e-learning system can provide timely and necessary information. 0.78 0.61
A4 T think highly of the content provided by the e-learning system. 0.79 0.62
A5 The user interface and operation of the e-learning system are clear and definite. 0.79 0.62
Students’ Background and Experience 0.93 0.68
B1 I am already familiar with the services provided by the e-learning system. 0.82 0.66
B2 I am already familiar with the functions provided by the e-learning system. 0.86 0.73
B3 I will set the objective of the e-learning courses and adjust the progress to achieve my 0.77 0.60
learning objective. ’ ’
B4 I will try my best to finish the homework for e-teaching courses. 0.83 0.69
BS During the e-learning process, the e-learning system can appropriately provide a user with
. . . - 0.83 0.69
relevant information and online assistance.
B6 I have computer skills to obtain the materials and information for my course and learning. 0.82 0.67
Perceived Ease of Use 0.88 0.60
C1 I think it is easy to learn to use the e-learning system. 0.79 0.63
C2 I think it is convenient to use the e-learning system. 0.76 0.57
C3 I didn’t spend much time to be familiar with the essential operation functions of the e- 075 0.57
learning system. ’ ’
C4 Using the e-learning system makes me feel that it is better and easy to arrange suitable 077 059
learning activities. ’ ’
C5 I can easily learn to operate the functions of the e-learning system. 0.79 0.62
Perceived Usefulness 0.87 0.57
D1 I think the e-learning system can improve my learning effect 0.74 0.55
D2 I think using the e-learning system can make my learning easier. 0.67 0.44
D3 I think using the e-learning system can improve my learning style. 0.78 0.61
D4 I think that the e-learning system made it easier for me to obtain the knowledge I wanted. 0.79 0.62
D5 Overall, I think the e-learning system is helpful for my study. 0.79 0.62
Acceptance and Willingness to Use 0.86 0.55
E1 1 think I will be willing to use the e-learning system. 0.70 0.49
E2 I will often use the e-learning system for study activities to achieve my learning objectives. 0.72 0.52
E3 I am happy to continue using the e-learning system for learning courses. 0.74 0.55
E4 I am willing to add courses to participate in e-learning in the future. 0.79 0.62
ES5 The e-learning system can help me repeat my study. 0.76 0.57
Students’ Learning Effectiveness 0.91 0.64
F1 After the e-learning, I can reorganize course materials to enhance my understanding. 0.77 0.59
F2 The e-learning system has improved my learning effect. 0.80 0.63
F3 The e-learning can truly reflect my learning performance. 0.79 0.62
F4 1 gained from the e-learning courses more than from traditional courses. 0.83 0.69
F5 The e-learning system can improve discussion among students. 0.80 0.64
F6 I can learn the knowledge and skills I want from e-learning. 0.82 0.67
TABLE 4. The discriminant validity analysis.
Research Construct 1) 2) 3) 4 (5) 6)
(1) Quality of Learning System Platform 0.741
(2) Students’ Background and Experience 0.571 0.800
(3) Perceived Usefulness 0.616 0.469 0.821
(4) Perceived Ease of Use 0.583 0.707 0.622 0.771
(5) Acceptance and Willingness to Use 0.564 0.663 0.667 0.760 0.772
(6) Students’ Learning Effectiveness 0.573 0.645 0.666 0.661 0.754 0.754

Note: The diagonal elements are the square root of AVE; The non-diagonal elements are the correlation coefficients.

interpretive reliance placed predominantly on the R-squared
value.

The outcomes obtained from the partial least squares
regression, particularly the standardized path coefficients and
p-values, serve as indicators of the accuracy of each path
hypothesis. Inspection of Table 5 and Figure 2, which present
the results of the path analysis, reveals non-significant path
coefficients for “Quality of Learning System Platform =>
Perceived Usefulness” and ‘“‘Acceptance and Willingness
to Use => Students’ Learning Effectiveness.” The p-values
(0.121, 0.059) for these paths exceed the 0.05 threshold,
resulting in the rejection of hypotheses H1 and H9 as outlined

42064

in Table 5. Subsequent discussions arising from the research
findings include:

There is a significant discrepancy observed concerning the
impact of e-learning system quality on perceived usefulness
and ease of use. Observed. While the quality of the system has
a significant impact on its perceived ease of use, its influence
diminishes when it comes to perceived usefulness. This
suggests that despite having an intuitive design, the system’s
content or educational material might be lacking, which
could diminish its perceived usefulness among students.
Furthermore, lower scores for the item assessing information
reliability suggest that students may underestimate the
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FIGURE 2. The results of path analysis (*: p-value<0.05).

TABLE 5. Statistical results of path analysis.

.514*
\
Students’ Students’
Acceptance and .168 Learning

Willingness to Use Effectiveness

Path Path Coef. S.D. T-Stat. P-Value
H1: Quality of Learning System Platform => Perceived Usefulness 0.135 0.087 1.553 0.121
H2: Quality of Learning System Platform = Perceived ease of use 0.563  0.046 12.342 0.000
H3: Students’ Background and Experience = Perceived Usefulness 0.267  0.068 3.936 0.000
H4: Students’ Background and Experience > Perceived ease of use 0.317  0.050 6.304 0.000

HS5: Perceived ease of use = Perceived Usefulness

0.473  0.076 6.239 0.000

H6: Perceived ease of use = Acceptance and Willingness to Use 0.422  0.061 6.927 0.000

H7: Perceived ease of use = Perceived Usefulness

0.454  0.063 7.216 0.000

H8: Perceived usefulness = Students’ Learning Effectiveness 0.514  0.081 6.319 0.000
H9: Acceptance and Willingness to Use = Students’ Learning Effectiveness ~ 0.168  0.089 1.894  0.059

importance of content reliability. This could be attributed to
their inherent trust in the reliability of educational resources
within the Chinese educational system.

The highlights underscore the importance of the perceived
ease of use in influencing the shaping of perceived usefulness,
acceptance, and willingness to engage with e-learning
systems among fine art students. The path coefficients for
H5 and are 0.473 and 0.422, respectively. These findings
reinforce the significance of having user-friendly e-learning
platforms, particularly in creative disciplines, to enhance
student engagement and improve learning outcomes.

The path coefficients for H7 and H8 (0.454 and 0.514,
respectively) indicate a significant impact of perceived
usefulness, acceptance, and willingness to engage on learning
effectiveness among students. These insights suggest that
enhancing the perceived value and ease of use of e-learning
platforms could significantly improve learning effectiveness.
The widespread acceptance of e-learning activities within
these disciplines indicates their potential for achieving
positive educational outcomes.

However, the study reveals an insignificant and incon-
sequential effect of students’ acceptance and willingness
to engage in learning (H9), with a path coefficient and
p-value of 0.059. This implies a discrepancy between the
acceptance of online learning methods and their actual impact
on educational outcomes. The research instrument does not
account for several potentially influential factors, such as the
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workload of home-work or the balance between synchronous
and asynchronous learning. This suggests that there may be
other unidentified variables that could be influencing the
results. Uncovering these factors could have a significant
impact on the research findings, providing insights into areas
that need further exploration to comprehend the dynamics
that influence the effectiveness of e-learning among students.

V. CONCLUSION

This study focuses on the fine art and design students at
China colleges. It explores the relationship between the
quality of e-learning systems, learners’ background and expe-
rience, perceived usefulness, perceived ease of use, learners’
willingness and acceptance, and learning effectiveness. The
results of the study except that the quality of e-learning
system has no significant positive impact on perceived
usefulness and students’ acceptance and willingness on
learning effectiveness. Other empirical results are consistent
with the original research hypothesis.

The empirical results of this study can provide college
supervisors with feasible solutions to design e-learning
system platforms that effectively improve the acceptance and
learning effectiveness of students’ e-learning. Additionally,
these results can offer managerial suggestions and the
direction of future studies as follows: (1) It is suggested
that colleges and universities should not only design relevant
interfaces according to the established learning objectives
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when designing the e-learning system platform, but also
incorporate a user-friendly module on the operation interface
or website pages. This module should be able to change
or hide the functions of the website pages, and provide
real-time and timely assistance to improve the convenience of
e-learning. By doing so, learners can experience the ease of
use and usefulness of online teaching, ultimately enhancing
learning effectiveness. (2) This research is aimed at students
in fine art and design colleges, who appear to have some
deficiencies in their utilization of the Internet in today’s
society. Students in fine art and design colleges are no longer
learning in the traditional way of drawing, designing, editing,
performing. ..In this study, learners’ experience shows that
the network teaching mode is also popular in colleges of fine
art and design. Therefore, future research can be expanded
to include music or sports colleges, which will enhance the
richness and applicability of the research findings.
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