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Learning via online platforms is gaining traction among university students
globally. Prior research has demonstrated that students pursuing majors in
medicine, linguistics, and computer science have reaped benefits from online
learning platforms. Will Chinese students persist in utilizing online platforms for
ongoing learning? This study establishes a novel model, drawing on data from
435 undergraduate students majoring in civil engineering in China. This model
amalgamates user experience, the Technology Acceptance Model (TAM), and the
Expectation Confirmation Model (ECM), providing an in-depth analysis of the
factors influencing the willingness to continue using the Bilibili online platform.
The findings reveal that: (1) the new model exhibits good fit; (2) 12 out of 13
hypotheses are supported, with functional experience showing no significant
influence on satisfaction and intention to continue using; (3) perceived ease of
use has a more pronounced impact on satisfaction and intention to continue
using compared to perceived usefulness

KEYWORDS

influencing factors, continuance use intention, user experience, expectation-
confirmation mode, technology acceptance mode

1 Introduction

The digital revolution sweeping the world has begun to permeate the field of education.
New channels of communication have accompanied the development of the Internet,
expanding the range of options for the dissemination of and access to educational
information. The shortcomings of traditional classroom teaching that do not provide an
immediate learning environment and greater participation are being improved by making
education more accessible through technology, which is rapidly changing the way students
learn (Haleem et al., 2022). The advent of technology has helped to separate the tasks of
production and consumption in education. Instructional materials and learning resources
can now be used on the Internet in ways, places, times and at speeds preferred by learners
to meet their learning needs (Chintalapati and Daruri, 2017).
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Synergistic advances in technology and education have fueled
the growth of several websites including YouTube, WhatsApp,
Google Classroom, Tencent Meeting, Facebook, YouTube, Twitter,
Flickr, Instagram, Bilibili, Douyin and other websites and mobile
apps (Liu and Yu, 2023). These social media sites are becoming
a major source of knowledge for college students outside of the
traditional classroom. Students get different feelings from using
different social media aids for learning, and using visual objects,
especially videos, to explain something makes it easier for students
to visualize and really understand the topic (Moghavvemi et al.,
2018). Dewitt et al. (2013) confirm that the students’ understanding
levels tend to increase through the processes of watching, hearing,
and producing in instructional context to reach 75%.

As an example, in a study of 22 engineering students at a
Mexican university using videos as a source of math help, YouTube,
an internationally used video site, was found to feature prominently
among the sources of math help consulted by engineering students.
The math helps students get from YouTube videos is a versatile
help that is readily available, private, easy to use and self-paced
(Esparza Puga and Aguilar, 2023). 79.1% of Jordan University of
Science and Technology (JUST) medical students used YouTube
as an anatomy learning tool, and YouTube provided them with
useful anatomical information and enhanced their understanding,
memorization, and recall of anatomical information (Mustafa et al.,
2020). Seventy one percentage of the 321 students in the Faculty
of Business and Accountancy, University Sains Malaysia, agreed
that they use YouTube as an aid to academic learning and believe
that academic videos on YouTube can enhance learning because its
visual cues make it easier to understand (Moghavvemi et al., 2018).
In Johannesburg, South Africa, over 80% of university students use
YouTube to enhance their education (Maziriri et al., 2020). Data
from two universities in the UAE show that YouTube as an aid in
the higher education environment has a positive impact on student
performance (Mady and Baadel, 2020).

In China, Bilibili, which is similar to YouTube, has become
an important platform for young people to learn through online
videos. According to the Bilibili 2023 ESG Report, the average
daily usage time of Bilibili users throughout the year amounted
to 97 mins, and the average daily video playback amounted to 4.3
billion Knowledge-based content is one of the most popular video
genres on Bilibili, with over 200 million users learning through
the platform in 2023. Previous studies Du et al. (2021) has shown
that Bilibili is now the leading platform for video interaction and
original content among Chinese youth. Lin et al. (2018), Shen
and Liang (2022), Wu et al. (2022), Li and Yang (2023), and Tian
(2021) has confirmed the educational significance of Bilibili and
further proposed that Bilibili’s productivity as a digital platform
promotes the behavior of college students using fragmented time
for large-scale online learning. Li (2020) in a study exploring
college students’ willingness to use and the effectiveness of Bilibili,
the following two key findings emerged: firstly, the number of
female college students on the Bilibili platform outweighs that of
males; secondly, while users’ learning and entertainment needs
constitute a significant proportion, the satisfaction level of these
needs remains low. Currently, research on Chinese university
students’ utilization of the Bilibili platform exhibits three notable
deficiencies. Firstly, the target population primarily consists of
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medical, mathematics, and linguistics students, with a notable
absence of studies on engineering students, particularly those
specializing in civil engineering. Secondly, prior research has
predominantly centered around the user experience stemming
from the integration of Bilibili’s learning, entertainment, and social
functions, as well as its role in students’ fragmented learning
and daily lives. However, while several recent studies (e.g., Chen
et al, 2025; Wang et al, 2024) have begun to discuss the
use of Bilibili or similar video-based platforms as informal or
extracurricular learning tools, few have systematically examined
its potential as a structured supplementary learning resource
for discipline-specific contexts such as civil engineering during
extended after-school hours. Therefore, this study fills that gap
by focusing on civil engineering students and constructing an
integrated UX-TAM-ECM model to analyze their continuance
intention. Thirdly, most previous studies have relied on a single
theoretical framework, such as the Technology Acceptance Model
(TAM), or have only applied Structural Equation Modeling (SEM)
as an analytical technique without theoretical integration. In
contrast, the present study develops an integrated model that
combines the TAM and Expectation Confirmation Model (ECM)
frameworks with additional user experience (UX) variables, and
employs SEM to empirically validate the relationships among these
multidimensional constructs.

In this paper, we aim to investigate the use of Bilibili as
an online learning video platform for Chinese civil engineering
students. This includes 2 aspects: (1) to examine how students
use Bilibili to enhance traditional classroom learning effectiveness;
and (2) to develop and validate an integrated model combining
user experience (UX), the Technology Acceptance Model (TAM),
and the Expectation Confirmation Model (ECM) to predict factors
influencing students’ continued use of the platform for learning.

The choice of these theoretical frameworks is based on
their complementary strengths: TAM explains users perceived
usefulness and ease of use during technology acceptance;
ECM captures post-adoption behaviors driven by expectation
confirmation and satisfaction; and UX extends the analysis
to emotional and experiential dimensions particularly relevant
in multimedia learning environments. Together, these models
provide a holistic understanding of both cognitive and affective
mechanisms influencing sustained learning behaviors on Bilibili.
Moreover, “continued use” rather than “initial adoption” was
established platform among Chinese students, and the research
focus lies in understanding how to sustain engagement and long-
term learning intention, which is more critical for educational
technology outcomes.

2 Literature review

2.1 User experience

The concept of user experience (UX) was introduced by
American cognitive psychologist Donald Norman in the early
1990s. According to ISO 9241-210, user experience is defined as
all the reactions and outcomes that people have when using or
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anticipating the use of a product, system, or service. Existing
research suggests that user experience determines the success
or failure of a company’s business development (Maia and
Furtado, 2016), but measuring and understanding it is not a
simple task. Morville proposed seven dimensions to measure
user experience: usability, usefulness, ease of use, reliability,
ease of finding, agreeableness, and value. Vyas developed the
APEC model, which includes Aesthetic, Practical, Emotional,
and Cognitive components. Zhao argues that user experience
is interactive, personalized, dynamic, induced and emotional.
Therefore, the measurement and understanding of user experience
is multidimensional.

The user experience on mobile platforms appears to be
one of the most promising research areas within the field
of human-computer interaction, given the prevalent challenges
faced by individuals due to usability issues arising from mobile
interface design and the constraints of mobile devices (Oztiirk
and Rizvanoglu, 2011). In this paper, we study the Bilibili mobile
app (see Figure 1). Educators can leverage user experience research
to better understand the needs of their educational audience,
develop interactive solutions, optimize instructional design, and
ultimately improve learner satisfaction, engagement, motivation,
and outcomes (Wolcott and McLaughlin, 2024). Some studies
have found that e-learning effectiveness can be improved by
enhancing the user experience of students, thereby leveraging the
advantages of e-learning to maximize learning outcomes, while data
visualization and analysis provide an important decision-making
basis for the optimization and innovation of teachers’ pedagogical
practices (Yu, 2024). Guay et al. (2019) achieved the project
goal of gaining a broad understanding of users by conducting
a user experience study of the Scarborough Library website at
the University of Toronto, which led to improvements in the
site’s information architecture and enhancing user experience and
engagement. Building upon existing user experience research and
integrating the unique characteristics of the Bilibili platform, this
paper aims to incorporate variables such as aesthetic experience,
resource experience, functional experience, and technological
experience into the study of sustained platform use intention,
thereby investigating the relationship between user experience and
the willingness to continue using the platform.

2.2 Technology Acceptance Model (TAM)

Building on the Theory of Reasoned Action (TRA) framework,
Davis (1986) introduced the technology acceptance model to
examine user acceptance of information systems. The model is
now widely used in fields such as computer science, psychology,
education, and many others to analyze how users accept and use
technology. The two most important variables in the model are
Perceived Ease of Use (PEOU) and Perceived Usefulness (PU). In
this context, Perceived Usefulness refers to the extent to which users
perceive an increase in work capacity or efficiency in the use of a
technology or system, and Perceived Ease of Use refers to the extent
to which it is easy for users to use a technology or system.

In educational settings, TAM is a useful tool for understanding
technology adoption by different populations in different contexts
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(Fan, 2023). Currently, scholars have examined the use of
various technologies—including computer-assisted technologies,
Web 2.0 technologies, digital media technologies, virtual reality
technologies, online learning platforms, and mobile learning
applications—for K-12 students, college students, and other
learners, using the TAM model. However, the original TAM has
been criticized for its oversimplification and failure to account
for other variables that may affect the acceptance process (Huang
and Teo, 2021), Consequently, many scholars have proposed
extended or modified versions of the TAM. User acceptance can be
assessed more accurately by introducing additional variables and
frameworks. In an empirical study of computer science students’
use of an online education platform at a public university in
Tunisia, researchers extended and refined the TAM by introducing
and validating additional constructs, including online course
design, perceived system quality, perceived enjoyment, perceived
interaction, and social norms (Adouani and Khenissi, 2024).
Additionally, Alenazy et al. (2019) combined TAM with the
Innovation Diffusion Theory (IDT) to study students’ intention to
use e-learning systems. Similarly, Nguyen et al. (2022) integrated
TAM with the Theory of Planned Behavior (TPB). Ahmad et al.
(2020) merged the Technology Readiness Index (TRI) and TAM
to examine potential and actual barriers to technology adoption in
developing countries. In this paper, we investigate the integration
of TAM and the Expectation Confirmation Model (ECM) to study
users’ continued-use intention.

2.3 Expectation Confirmation Model (ECM)

Based on the theory (ECT),
Bhattacherjee (2001) proposed the Expectation Confirmation
Model (ECM). According to ECT, consumers intention to
continue purchasing depends on their satisfaction with their

expectation-confirmation

previous product or service usage. Bhattacherjee argues that
continued use of information systems shares significant similarities
with repurchase behavior in expectation-confirmation processes,
as both initial adoption and continued usage are influenced by
expectation confirmation. The ECM consists of four key variables:
perceived usefulness, expectation confirmation, satisfaction, and
continued-use intention. Research on the relationships between
these variables demonstrates that prior experience significantly
influences users’ future behavior regarding product or service
usage (Alsadoon, 2022).

The intention to continue using technologies in education
is key to enhancing online learning in future university settings
(Wang et al.,, 2021). Recent educational research has extended
the ECM by integrating additional variables and theoretical
frameworks tailored to specific research contexts. Alsadoon
(2022) combined ECM with Structural Equation Modeling (SEM)
to examine how expectation confirmation predicts students’
continued-use intention of Virtual Desktop Infrastructure (VDI),
based on survey data from 367 public administration students.
Wang et al. (2021) extended the Expectation Confirmation
Theory (ECT) by integrating the Task-Technology Fit (TTF)
model to examine college students’ continuance intention toward
online learning, based on empirical data collected from 854
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FIGURE 1
Bilibili app civil engineering professional learning resource interface.

participants. Joo et al. (2016) extended the traditional ECM to
investigate the factors influencing university students’ continued
use of library online resources through empirical evidence of
the relationship between five variables: usefulness, expectation
confirmation, resource quality, satisfaction, and continued use.
Al-Mamary et al. (2023) used an integrated Extended Control
Model (ECM) and Technology Acceptance Model (TAM) to
identify key factors predicting students’ willingness to use Learning
Management Systems (LMS) for the graduate student population
at Gombe State University’s School of Arts and Management
Sciences in Nigeria. The data was analyzed using SPSS version
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22 and Amos version 21 (Al-Mamary et al., 2023). Alshammari
et al. (2025) studied the factors influencing students’ use of
ChatGPT to support learning by combining the Extended
Technology Acceptance Model (TAM) with the Expectation
Confirmation Model (ECM). On this basis, by providing insights
into designing and improving user-friendly security systems,
ChatGPT developers and designers can be assisted, which
may increase students’ usage of ChatGPT (Alshammari et al,
2025). Previous studies have frequently examined learners’ initial
acceptance of new technologies using TAM or UTAUT frameworks.
However, in mature digital ecosystems such as Bilibili, the key
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FIGURE 2
Integrating UX, TAM and ECM framework.

issue is no longer whether students adopt the platform, but
whether they continue to use it for learning purposes over
time. The Expectation Confirmation Model (ECM) has proven
particularly useful in studying post-adoption behaviors such as
satisfaction and continuance intention, while UX complements
this by accounting for emotional and interactive experiences
that influence long-term engagement. Therefore, integrating UX,
TAM, and ECM allows for a more comprehensive exploration
of sustained technology use in educational settings. In this
paper, we try to combine UX, TAM and ECM to study the
impact of different factors on users’ persistent willingness to use
Bilibili platform.

3 Research model and hypotheses

Unlike prior studies that used SEM (Sarstedt et al., 2017; Fornell
and Larcker, 1981) merely as a statistical tool to test the TAM, this
research utilizes SEM to validate a more comprehensive, multi-
framework model that integrates UX, TAM, and ECM constructs.
Building on the TAM and ECM models, this paper introduces
the relevant variables of user experience, this study introduces
user experience-related variables to construct a conceptual
model examining Chinese civil engineering students’ continuance
intention toward the Bilibili platform. The model encompasses nine
key dimensions: expectation confirmation, perceived usefulness,
perceived ease of use, aesthetic experience, resource experience,
functional experience, technical experience, user satisfaction,
these
we propose 13 research hypotheses (where “+” denotes a

and continuance intention. Based on dimensions,

hypothesized positive relationship between latent variables)
(see Figure 2).
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3.1 Expectations confirmed

Based on ECT and ECM, this study defines expectation
confirmation as the degree to which Chinese civil engineering
students’ pre-usage expectations of the Bilibili platform align with
their post-usage perceived performance. When students’ various
expectations are confirmed through the use of the Bilibili platform,
it can enhance users perceptions of the platform’s usefulness,
ease of use, and satisfaction. Empirical studies on Virtual
Desktop Infrastructure (VDI) adoption among students have
demonstrated that expectation confirmation positively influences
both perceived benefits and user satisfaction (Alsadoon, 2022).
Some scholars studying online course learning have found that if
users’ expectations of online course learning are confirmed, their
perceived ease of use also increases (Liu and Yu, 2023). Based on
previous studies, the following hypotheses are proposed:

Hla:
Perceived Usefulness;

Expectation ~ Confirmation  Positively — Affects
H1b: Expectation Confirmation Positively Affects Perceived

Ease of Use;
Hlc:

Users’ Satisfaction.

Expectation  Confirmation  Positively — Affects

3.2 Perceived ease of use

Perceived ease of use (PEOU) is an important variable in the
TAM model. In this study, it is defined as students’ assessment
of the Bilibili platform’s usability. Existing literature suggests
that higher PEOU positively influences user satisfaction, which
subsequently enhances continuance intention. In studies of mobile
learning (M-learning), researchers have found that perceived ease
of use positively influences perceived usefulness and behavioral
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willingness to actively use (Almogren and Aljammaz, 2022). Guan
(2020) found that perceived ease of use positively affects perceived
usefulness and user satisfaction in an empirical study of university
digital library websites. Hong et al. (2006) reached the same
conclusion in their study of users’ willingness to continue using
the mobile Internet. Based on previous studies, the following

hypotheses are proposed:

H2a: Perceived ease of use positively influences
user satisfaction;

H2b: Perceived ease of wuse positively influences
perceived usefulness;

H2c: Perceived ease of use positively influences users’

continuance intention.

3.3 Perceived usefulness

According to ECT, users’ willingness to continue using an
information system depends largely on their satisfaction with their
previous information system use (Halilovic and Cicic, 2013). In the
study of educational technology, Sanchez-Franco (2010) argues that
individuals’ expectations of satisfaction are defined as the extent
to their requirements, priorities and aspirations are fully realized.
Ansari and Khan (2020) showed that satisfaction significantly
increased the likelihood of using m-learning services. Similarly,
related studies have confirmed that satisfaction has a considerable
effect on persistence intention (Cheng, 2019). Based on previous
studies, the following hypotheses are proposed:

H3a:Perceived usefulness positively affects user satisfaction;

H3b:Perceived usefulness positively influences continued
willingness to use.

3.4 Users' satisfaction

According to ECT, users’ willingness to continue using an
information system depends largely on their satisfaction with their
previous information system use (Halilovic and Cicic, 2013). In the
study of educational technology, Sdnchez-Franco (2010) argues that
individuals’ expectations of satisfaction are defined as the extent
to their requirements, priorities and aspirations are fully realized.
Ansari and Khan (2020) showed that satisfaction significantly
increased the likelihood of using m-learning services. Similarly,
related studies have confirmed that satisfaction has a considerable
effect on persistence intention (Cheng, 2019). Based on previous
studies, the following hypotheses are proposed:

H4: User satisfaction positively influences users’ willingness to
continue using.

3.5 User experience

As an important part of user experience, this paper innovatively
introduces aesthetic experience, resource experience, functional
experience, and technological experience as variables in this
research. Lavie and Tractinsky (2004) argued that the visual
aesthetics of a computer interface is a strong determinant of
user satisfaction and pleasure. Masrek and Gaskin (2016) in
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his study of digital libraries in Malaysian universities found
that there is a positive effect of the quality of the information
resources on user satisfaction. Coker (2013) in his study testing
website experience found that navigation, ease of searching, and
downloading speed and other website features have a positive
effect on user satisfaction. Kim et al. (2009) in his study on user
satisfaction of e-commerce websites verified that website technical
indicators such as responsiveness, security, and reliability positively
affect user satisfaction. Based on previous studies, the following
hypotheses are proposed:
H5: Aesthetic experience positively affects user satisfaction;
Hé: Resource experience positively affects user satisfaction;
H?7: Functional experience positively affects user satisfaction;
Ha8: Technology experience positively affects user satisfaction.

4 Research methods

4.1 Participants

This paper adopts the questionnaire survey method in two
steps. The first step is to conduct a pre-survey of 30 civil engineering
students who often use the Bilibili platform for after-school
learning, and adjust the content of the questionnaire to form a
formal questionnaire based on their feedback. Secondly, the formal
questionnaire was opened through the online survey platform of
Questionnaire Star (www.wjx.cn), and participants were informed
in advance that their data would be used only for this study.
Eventually 448 Chinese participants from 4 universities agreed and
participated in the study. A total of 448 responses were collected,
of which 13 were excluded due to incomplete answers, similar
response patterns, or completion times less than 90s, resulting in
435 valid questionnaires.

To ensure data quality, several control measures have been
implemented: (1) incorporating reverse coding projects to detect
negligent reactions; (2) Each IP address is limited to one response;
And (3) pilot testing to address unclear or redundant issues.
These programs improve the reliability and effectiveness of the
collected data.

As shown in Table 1, in terms of gender, 70.3% of the subjects
were male and 29.7% were female, and the gender ratio of the
subjects was basically the same as the gender ratio of male and
female students enrolled in the civil engineering program. In
terms of grade level, the proportion of freshmen, sophomores,
and juniors was relatively balanced, while the proportion of
seniors was smaller, accounting for only 5.3%, which was related
to the fact that seniors were in off-campus internships and
other factors that led to lower participation. In terms of the
frequency of Bilibili mobile use, 43.4% of users use it once a
day or more, and 30.3% use it once a week or more, with
the cumulative percentage of the two accounting for 73.7%,
reflecting the relatively frequent use of the sample under test.
In terms of course interest preference in assisted learning, basic
courses and specialized courses are similarly hot, with 43.2% of
the subjects interested in basic courses and 41.1% in specialized
courses, which together account for more than 84% of the total,
reflecting that theoretical courses are more popular in assisted
learning, and that the interest in practical courses is relatively
low: only 15.6% of the subjects are interested in practical courses.
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TABLE 1 Demographic information of the participants.

10.3389/feduc.2025.1697203

TABLE 2 Constructs and instruments.

Item Type quency Percentage Constructs Instruments
(%)
AE Four questions adapted from Patricio et al. 2018
Gender Male 306 70.3
RE Three questions adapted from Masrek 2016
Female 129 29.7
FE Three questions self-designed based on Cooker
Grade Freshman 150 34.5 2013
sophomore 108 24.8 TE Four questions adapted from Xie 2018
Junior 154 354 EC Three questions adapted from Bhattacherjee 2001
Senior 23 5.3 PEOU Four questions adapted from Davis 1989
Usage count Multiple times a day 189 43.4 PU Three questions adapted from Bhattacherjee 2001
Multiple times per 132 303 us Three questions adapted from Bhattacherjee 2001
week
CUI Three questions adapted from Bhattacherjee 2001
Multiple times per 45 10.3
month
Multiple times per 69 15.9
semester
5.1 Measurement model assessment
Learning content Basic courses 188 43.2
Specialized course 179 411 Because all data in this study were collected using self-reported
Practical course 68 156 questionnaires, common method bias (CMB) may pose a potential

The civil engineering majors in the sample specifically included
the architectural engineering, road and bridge, and engineering
management tracks.

4.2 Research instrument

The questionnaire for this study consisted of two parts. The
first section consisted of the participants’ consent to join the study
and their demographic information. The second part consisted
of the scales and each variable, where participants were asked to
rate the 30-item questions on a 5-point Likert scale (1-strongly
disagree, 2-disagree, 3-neutral, 4-agree, 5-strongly agree). As shown
in Table 2, the constructed model consists of nine components,
and these items were designed and revised based on previous
literature. Among them, AE stands for Aesthetic Experience, RE
stands for Resource Experience, FE stands for Function Experience,
TE stands for Technology Experience, EC stands for Expectation
Confirmation, PEOU stands for Perceived Ease of Use, PU stands
for Perceived Usefulness, US stands for User Satisfaction, and
CUI stands for Continuance Use Intention. The questionnaire was
released from March 25, 2025 to April 15, 2025.

5 Results

Following Hair (2010) and Kline (2015), the measurement and
structural models were assessed using Cronbach’s o, CR, AVE, and
model fit indices. The authors first evaluated the measurement
model in terms of reliability, validity, average variance extracted
(AVE), and composite reliability (CR), and then examined the
model fit and path coefficients of the structural model.

Frontiersin Education

threat to the validity of the results. In this study, Harman’s single-
factor test was used to assess the presence of CMB. The analysis
showed that the argest factor in this study explained 33.73% of
the variance, which is below the recommended threshold of 40%
(Wang et al., 2024, 2025; Chen et al, 2025). Factor loadings,
values of AVE and CR (rho_a), and Cronbach’s a were assessed
in the reliability and convergent validity test. In reliability testing,
the Cronbach’s o value is generally required to be in the range
of 0-1. Cronbach’s a is used to test internal reliability and the
value should be higher than 0.7 to indicate an acceptable level
of reliability (Hair, 2010). The authors of this study used SPSS
to count the Cronbach’s alpha coefficients for each variable and
dimension to determine whether the empirical data recovered for
each variable and dimension satisfy the requirements of internal
consistency and reliability, as shown in Table 3. In this study,
a total of 30 measurement items were set up, corresponding
to 9 latent variables. The reliability alpha of the scale as a
whole was 0.930; the reliability alpha of aesthetic experience was
0.829; the reliability alpha of resource experience was 0.857; the
reliability alpha of functional experience was 0.821; the reliability
alpha of technological experience was 0.821; the reliability alpha
of expectation confirmation was 0.828; the reliability alpha of
perceived ease of use was 0.869; the reliability alpha of perceived
usefulness was 0.823; user satisfaction was 0.858; and willingness to
continue using the scale was 0.872. From the statistics in the above
table, it can be seen that the reliability coefficients of all the variables
involved in this study are greater than 0.8. It can be shown that
the questionnaire designed in this study has very good credibility
and consistency.

In validity testing, exploratory factor analysis was used to
measure the structural validity of the scale, and thus to determine
whether the measured variables of each latent variable had stable
consistency and structure. This paper applies SPSS to test the
dimensional components. When using exploratory factor analysis
for validity analysis, first of all, we need to determine whether
to meet the conditions of factor analysis, generally need to meet
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TABLE 3 Factor loadings, reliability, and convergent validity.

Item Factor Cronbach’s CR (rho a) AVE
loading a

AE1 0.760 0.829 0.830 0.550
AE2 0.704

AE3 0.709

AF4 0.790

REL 0.873 0.857 0.857 0.667
RE2 0.798

RE3 0.776

FE1 0.813 0.821 0.822 0.606
FE2 0.734

FE3 0.786

TE1 0.769 0.821 0.822 0.536
TE2 0.716

TE3 0.709

TE4 0.733

EC1 0.825 0.828 0.828 0.616
EC2 0.788

EC3 0.740

PEOUI 0.783 0.869 0.871 0.628
PEOU2 0.771

PEOU3 0.838

PEOU4 0.775

PUL 0.820 0.823 0.823 0.608
PU2 0.780

PU3 0.737

Us1 0.803 0.858 0.858 0.668
Us2 0.842

Us3 0.805

cull 0.861 0.872 0.873 0.697
CUL2 0.848

CUI3 0.795

two conditions, one of which is the need for the KMO value
is greater than 0.7; the second is the significance of the test
of Bartlett’s sphericity is less than 0.05, if the two conditions
are met indicates that there is a strong correlation between the
observed variables, which is suitable for doing factor analysis.
The results of the test see Table 4, the KMO test value of the
survey data is 0.912, which is greater than 0.70, indicating that
the questionnaire is suitable for factor analysis. The results of the
Bartlett’s test of sphericity show that the approximate chi-square
value is 6,827.836, with a probability of significance of 0.000 (p <
0.01), so the scale is considered suitable for factor analysis, with a
good validity structure.
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TABLE 4 KMO and Bartlett's sphericity test.

Bartlett sphericity test Approx. chi-square 6827.836
Degrees of freedom 435
Sig 0.000

Meanwhile, when the standardized factor loading value is
higher than 0.5, it indicates that the item is significant [21]. When
CR and AVE are equal to or higher than 0.5, it is suggested that
they are both adequate[22]. If the factor loadings and CR are
greater than 0.7 and the AVE is greater than 0.5, it means that
the aggregation validity is good. If the square root of the AVE
of a structure is greater than its corresponding correlation with
other structures, it means that these structures meet discriminant
validity [23]. The factor loadings and CRs were greater than 0.7
in Table 3, and the square roots of the AVEs were greater than the
correlation coefficients of the other factors in Table 5. In summary,
the sample aggregation validity is good and the discriminant
validity is satisfactory.

5.2 Structural model assessment

Table 6 shows the model’s goodness of fit metrics. Referring
to the model fitting goodness of fit criteria proposed by Sahoo
(2019) and Hair et al. (2006), the model fit statistics clearly indicate
that this model was validated as an effective model to study the
willingness of Bilibili platform to be used consistently among
Chinese civil engineering students. In addition to the commonly
reported indices (CFIL, GFI, AGFI, IFI, RMSEA), the Standardized
Root Mean Square Residual (SRMR) was included to provide
a more comprehensive assessment of model fit, following the
recommendations of Hu and Bentler (1999). The SRMR value of
0.037 indicates an excellent model fit, as it is well below the 0.08
threshold.

According to Table 7, the results reveal that Hla (8 = 0.225,p <
0.001), H1b (8 = 0.496, p < 0.001), H2a (8 = 0.321, p < 0.001), H2b
(B =0.514, p < 0.001) and H4 (B8 = 0.243, p < 0.001) are validated
at the significant level of p < 0.001. Also, Hlc (8 = 0.123, p < 0.05),
H2c (B = 0.223, p < 0.05), H3a (8 = 0.190, p < 0.05), H3b (8 =
0.193, p < 0.05), H5 (8 = 0.186, p < 0.05), H6 (8 = 0.152, p < 0.05)
and H8 (B8 = 0.153, p < 0.05) are accepted at the significant level of
p < 0.05. However, H7 (8 = 0.010, p = 0.864) is rejected as p values
is greater than 0.05. Hence, 12 of the 13 hypotheses are supported
while H7 is not (Figure 3).

6 Discussion

6.1 Discussion of model variables and
values

Through the study, firstly, from the theoretical perspective, the

authors innovatively integrated the model based on UE, TAM, and
ECM, verified the applicability and validity of the model in the
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TABLE 5 Correlation matrix and square root of AVE.

10.3389/feduc.2025.1697203

AE RE FE TE EC PEOU PU us CuUl

AE 0.742

RE 0.370 0.817

FE 0.440 0.293 0.778

TE 0.528 0.369 0.524 0.732

EC 0.488 0.303 0.456 0.483 0.785

PEOU 0.507 0.328 0.481 0.490 0.492 0.792

PU 0.552 0.298 0.280 0.379 0.473 0.626 0.780

Us 0.559 0.415 0.404 0.514 0.505 0.638 0.577 0.817

CUI 0.535 0.304 0.508 0.463 0.481 0.503 0.472 0.477 0.835
TABLE 6 Model fit statistics.

Measure Cmin/df CFI GFI AGFI IFI RMSEA SRMR

Threshold <3.0 good >0.9 great >0.9 great >0.80 good >0.9 good <0.08 good <0.08 good

Actual value 2.075 0.937 0.901 0.881 0.937 0.050 0.037

study, clarified the relationship between the variables, and most of
all, based on the model, they derived the empirical data affecting
the Chinese civil engineering students’ willingness to use the Bilibili
platform consistently in their study, and through the survey,
they understood the students’ use of this platform for course-
assisted learning preferences. Secondly, from a practical point
of view, the results of the study provide empirical references to
enhance the satisfaction and the willingness to use Bilibili platform
continuously, and provide improvement countermeasures to serve
the learning of Chinese civil engineering students.

6.2 The relationship between AE, RE, FE,
TE, and US

The results showed that AE, RE, and TE all had a positive effect
on US, with AE and RE having a more significant effect on US.
Among them, AE has the largest positive effect on US with an
impact coeflicient of 0.186, this finding is consistent with related
studies on website aesthetics, such as Guay et al., 2019 pointed out
that aesthetics and visibility of website elements had a prominent
effect on user experiences. The coefficient of influence of RE on
US was 0.152, a finding that is the same as Guan (2020) study of
library website resources on college students’ persistent intention to
use them, but different from Liu and Yu (2023) study of persistent
intention to use Bilibili for online learning. Liu and Yu argue that
since Bilibili serves both educational and entertainment functions,
irrelevant videos may appear in the recommendation bar during
the learning process, thus distracting learners’ attention. This gives
us the insight that e-learning resources and video resources should
not only be in large quantity but also in good quality, and more
intelligent targeted quality recommendations involving basic and
specialized civil engineering courses for civil engineering students
will enhance the willingness to use them continuously. The impact
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coefficient of FE on US was 0.01 with a p of 0.864, implying a
non-significant effect. In the questionnaire functional experience
contained algorithmic recommendations, pop-up features, and
download responses, this finding is similar with that of Mou et al.
(2022), who argued that pop-up comments enhance interactions
between learners by providing timely feedback, but can reduce
learning outcomes. The coefficient of influence of TE on US was
0.153, which is the same as the results of a study examining
the quality of distance learning among Saudi university students.
Albanyan believes that students have the ability to easily access the
system and receive online education, but poor internet, and lack
of technology are the most important factors affecting students’
distance learning outcomes (Mohammed Albanyan, 2024).

6.3 The relationship between PU, PEOU,
and US

The results show that both PU and PEOU have a significant
positive effect on US, where PEOU has a greater effect on US than
PU, while at the same time PEOU has a significant positive effect
on PU. The first is the analysis of the impact of PEOU on US,
which is in line with the findings of Fan (2023) who studied the use
of WeChat and Bilibili by Chinese university students for English
learning by creating user-friendly interfaces and providing training
and support to help them familiarize themselves with the features
and functionalities, which in turn increases learners” willingness to
use these platforms (Fan, 2023). This also echoes the findings above
that complexity affects the perception of use, and simplicity of use
enhances US, which ultimately affects the willingness to continue
to use as well as the learning outcomes. The second is the analysis
of the impact of PU on US, which is similar with the results found
for English mobile learning systems (Chang et al., 2013), E-learning
(Humida et al., 2022). In a study of 371 Chinese university students
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TABLE 7 Results of hypothesis testing.

10.3389/feduc.2025.1697203

Hypothesis
Hla PU <- EC 0.225 0.059 3.794 e
H1b PEOU <- EC 0.496 0.065 8.415 o
Hilc us <- EC 0.123 0.06 2.068 0.039*
H2a us <- PEOU 0.321 0.064 4.612 o
H2b PU <- PEOU 0.514 0.058 8.014 o
H2c CUI <- PEOU 0.223 0.076 3.070 0.002**
H3a UsS <- PU 0.190 0.071 2.735 0.006**
H3b CUI <- PU 0.193 0.082 2.693 0.007**
H4 CUI <- us 0.243 0.07 3.919 o
H5 us <- AE 0.186 0.051 2.962 0.003**
Ho6 us <- RE 0.152 0.037 2.877 0.004**
H7 us <- FE 0.010 0.047 0.171 0.864
H8 UsS <- TE 0.153 0.051 2.279 0.023*
p < 0.001, " p < 0.01, *p < 0.05.
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FIGURE 3

Final structural model with standardized path coefficients.

19

using online video-sharing platforms, it was confirmed that the
perceived usefulness of the interactive features of the platforms
increased the willingness to continue learning (Yang et al., 2024).
As in the study of how it feels to use the Bilibili platform in
English language learning, when learners recognize the advantages
of these platforms, they develop positive beliefs and motivation to
incorporate them into their language learning practices (Fan, 2023).
This gives us the inspiration to meet the professional learning needs
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of student users and the use of the feeling of demand, so that
student users more intuitively feel the use of the platform value can
enhance the use of satisfaction, and then enhance the willingness to
use. Third, this study also concludes that Chinese civil engineering
students experience a positive effect of PEOU on PU when studying
using the Bilibili platform. Student users who feel that it is easy
and quick to use the features, search for content, and improve
their understanding will enhance their perception of the platform’s
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usefulness. This is consistent with Fan (2023) conclusion that when
a technology is perceived to be easy to use, it reduces the cognitive
effort required and increases people’s confidence in using it.

6.4 The relationship between PU, PEOU,
UsS, and EC

The results show that EC has a significant positive effect on
PU, PEOU, and US, with EC having the largest coefficient of
0.496 on PEOU. The results of EC on PU and US are consistent
with the conclusions drawn by Alsadoon (2022) in his study of
students’ use of Virtual Desktop Infrastructure. When students’
expectations of VDI use are met, they feel the greater benefits
of the technology in terms of enhanced perceived usefulness and
satisfaction with the experience. Data from Cheng’s (2019) study
showed that students’ confirmation had a significant impact on
PU of cloud-based e-learning systems, and that US and PU were
important determinants of their continued use of cloud-based e-
learning systems, with US being much more significant than PU
(Cheng, 2019). This is consistent with our findings. During the
process of our study, we also explored the relationship between EC
and PEOU, which revealed that users significantly find the platform
more user-friendly when their expectations are met. Perceived ease
of use is also affected by confirmation in the integration of TAM
and ECM, suggesting that if users’ expectations are confirmed, their
perceived ease of use also increases (Liu and Yu, 2023). Studies
similar to Jankowski et al. (2019) and Becker and Yannotta (2013)
found that cluttered interfaces and poor visibility of key features
can hinder the use of a website, whereby it can be assumed that
the expectations of users are not being met and that they find the
platform even less user-friendly.

6.5 The relationship between PU, PEOU,
US, and CUI

The results showed that PU, PEOU, and US had positive
effects on CUI, with the positive effect of US on CUI being
highly significant and the positive effect of PU and PEOU on
CUI being consistently more significant. Some previous studies
support the results of the effect of US on CUI in our study. They
believed that Increased user satisfaction leads to stronger intentions
for continued adoption (Zhang and Wu, 2024), those with high
satisfaction also have high continuance intention (Wang et al,
2021), users who will be satisfied with their learning experience
on Bilibili will find it helpful, which further contributes to the
willingness to use it (Liu and Yu, 2023). We found that the effect
of PEOU on CUI is greater than the effect of PU on CUI, and
this finding can be explained by the fact that PEOU promotes the
users” willingness to continue using it more than PU. Although the
effect of PEOU and PU on CUI is smaller than that of US, the
improvement of PEOU and PU enhancement cannot be ignored.
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6.6 Comparison of models and
methodological choice

In order to confirm the robustness and superiority of the
integrated UX-TAM-ECM model, we compared its fit indices with
those of the traditional TAM and ECM models. The integrated
model achieved higher goodness-of-fit (CFI = 0.937, RMSEA =
0.050) than the single TAM (CFI = 0.891, RMSEA = 0.071) and
ECM (CFI = 0.902, RMSEA = 0.066) models, demonstrating that
incorporating user experience variables better explains students’
continuance intention. Therefore, the UX-TAM-ECM integrated
approach represents the most suitable and explanatory model for
this research context.

7 Conclusion
7.1 Major findings

This study examined the factors influencing Chinese civil
engineering students’ continued willingness to use Bilibili for
online learning by creating a validated model that integrates
user experience, technology acceptance model, and expectation
confirmation model. Twelve hypotheses were found to be valid and
one was found not to be valid after analyzing 435 questionnaires
using SPSS and AMOS and validating them using structural
equation modeling. The results fill a gap in research facing the
use of Bilibili for learning by civil engineering students, and the
data reflects consistency with other similar studies, as well as the
specificity of this study. Compared with individual TAM or ECM
models, the integrated UX-TAM-ECM model yielded better model
fit and explanatory power for predicting continuance intention.
At the same time, this comprehensive model provides empirical
evidence and an effective framework for other scholars to conduct
the same type of research in the future.

7.2 Limitations

There are two additional limitations to this study. First, only
undergraduate students were studied due to the limited scope
of the sample, so are the needs and feelings of master’s and
doctoral students when using the platform consistent with those
of undergraduate students? Another limitation does not adequately
demonstrate the impact of differences in geographic development
on how undergraduates feel about using the platform. This study
only investigated college students in the relatively developed
eastern region of China, but China, as the world’s largest developing
country, still faces an imbalance in development between the east
and the west, and between the south and the north.

7.3 Future research direction
Although functional experience did not have a significant

positive effect on user satisfaction in this study, it does not
mean that in-depth research and continuous improvement of
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functional experience is not important. Previous research has
confirmed the significance of interactions and identities within
the functional experience, for example, in enhancing the online
learning experience (Yang et al, 2024). Other researchers have
noted that those responsible for developing social media platforms
or other emerging technologies should consider factors such as
ease of use, utility, and enjoyment when designing these tools (Fan,
2023). The needs of students are ever-changing, so it makes sense
to consider the exploration of fun in future research.

Besides Bilibili, we found that Chinese university students are
also using some other resource platforms to assist their studies, such
as Douyin and Rednote. Different platforms have different styles,
for example, Douyin focuses on short videos and Rednote focuses
on graphics. Each platform attracts a wide audience due to its own
characteristics, so which platform will become the main platform
used by students in the future? Or in what way will these platforms
complement each other and coexist? This will be the focus of our
future research.
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