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Abstract

This study explores factors influencing Thai undergraduates’
satisfaction and continued use of Chinese learning apps. The
framework includes Perceived Usefulness (UF), Autonomy (AN),
Interactivity (IA), Confirmation (CF), Interest (IT), Satisfaction (SF),
and Continuance Intention (CI). A survey of 455 students from five
Thai universities was conducted using a non-probability sampling
method. Data was collected online and offline, then analyzed with
SEM and CFA. Results show all factors significantly impact
outcomes. UF, AN, IA, CF, and IT influence SF, with IT being the
strongest predictor. SF directly affects Cl and serves as a mediator.
All six hypotheses were supported. The findings suggest developers
should strengthen these key elements to improve user satisfaction

and retention.

" This article is part of a thesis entitied “Factors Affecting Satisfaction and Continuance

Intention of Thai Undergraduate Students Using Chinese Learning Apps” for the degree of Doctor of

Philosophy (Eastern Languages), Department of Eastern Languages, Faculty of Humanities, Kasetsart

University.
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1. Introduction

The number of Chinese language learners in Thailand has increased significantly,
with more than 3,000 schools offering Chinese courses and over one million Chinese
language learners in 2019 (Fei, 2023). By 2027, global Chinese language learners are
projected to exceed six million (HolonlQ, 2023). The rapid advancement of technology,
particularly language learning apps, has played a crucial role in this growth, especially in
Thai universities. This study investigates the factors influencing student satisfaction and
continuance intention in using these apps.

Chinese online learning platforms have evolved from basic supplementary tools
to sophisticated, Al-driven systems. Early platforms had limited functionalities, but recent
developments, such as real-time communication, adaptive learning, and gamification,
have enhanced engagement and learning outcomes (Ayeni et al., 2024; Xu et al., 2022;
Zhang, 2024). Mobile accessibility and collaborations with educational institutions ensure
these platforms align with local learning needs, while Al and data analytics are expected
to drive future innovations (Wongwatkit et al., 2023).

The advancement of mobile technology has significantly influenced Chinese
language learning, particularly through app development. Key research highlights the
benefits of gamification, the necessity for advanced algorithms in personalized learning,
and user-centered design (Rabaa’i, 2021). Additionally, AR technology has shown promise
for character learning, and social learning theories contribute to motivation enhancement
(P. Li & Lan, 2021). Despite their increasing popularity, with over one million downloads
on Google Play as of September 2024, there remains a research gap in evaluating user
satisfaction and continuance intention in the Thai context.

However, the adoption of Chinese language learning apps in Thai universities
faces challenges. Issues such as the need for culturally relevant content, user-friendly
interfaces, and social interaction features impact learner engagement and satisfaction
(Hsu & Lin, 2022). The absence of localized research suggests a misalignment between
app offerings and Thai learners' expectations. Enhancing app effectiveness requires
integrating technological innovation with pedagogical strategies and incorporating user

feedback (Kumar et al., 2021).
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2. Research Objectives and Significance

This study focuses on identifying the main factors that influence the satisfaction
of Thai university students and their willingness to continue using Chinese language
learning applications. The research begins with an overview of current usage trends and
common challenges faced by students when using such apps. Building on this foundation,
a theoretical framework is developed to analyze how specific factors shape students’
learning experiences and sustained engagement.

To explore these issues in depth, the study adopts a quantitative approach,
using survey data and statistical analysis to examine the impact of five key variables—
Perceived Usefulness, Perceived Autonomy, Interactivity, Confirmation, and Perceived
Interest—on student Satisfaction and Continuance Intention. These seven variables form
the core of the conceptual framework guiding the research.

The objectives of the study are as follows:

. To investigate the influence of Perceived Usefulness on student Satisfaction.
. To examine how Perceived Autonomy affects student Satisfaction.

. To assess the impact of Interactivity on student Satisfaction.

. To explore the relationship between Confirmation and student Satisfaction.

. To determine the effect of Perceived Interest on student Satisfaction.

o O A W N =

. To evaluate how student Satisfaction influences Continuance Intention.

By clarifying these relationships, the study aims to offer practical recommendations
for improving Chinese language learning apps. The findings are expected to assist
developers and educators in enhancing app design, meeting learners’ needs more
effectively, and creating a more engaging learning environment. Ultimately, the study
contributes to the improvement of digital learning tools by emphasizing user experience

and supporting long-term learning outcomes.

3. Literature Review

3.1 Factors affecting satisfaction and continuance intention

3.1.1 Perceived Usefulness (PU)

Perceived Usefulness is the user's subjective belief in a technology’s ability to
enhance task performance. Originating from the Technology Acceptance Model (TAM),
Perceived Usefulness predicts the adoption of technology products and services (Davis,

1989a, 1989b; Legramante et al., 2023). In education, Perceived Usefulness is associated
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with Learning Management Systems like Moodle, reflecting the belief in increased
productivity and effectiveness. Perceived Usefulness as a key indicator for the acceptance
and continued use of technology, while it to the practicality and benefit of content in
decision-making (Gani et al., 2023). Perceived usefulness is a fundamental concept
in e-learning research, particularly highlighted during the COVID-19 pandemic. PU
significance in the adoption of e-learning by medical staff and sports science students,

respectively (Zalat et al., 2021).

3.1.2 Perceived Autonomy (AN)

Perceived autonomy in education signifies an individual's capacity to self-direct their
learning experiences, encompassing goal setting, strategy selection, and self-regulation
(Maru et al., 2021). This concept is integral to online learning, where it manifests as
the student’s sense of control over the learning process and their willingness to take
responsibility for their educational journey. In language learning, perceived autonomy
involves learners managing their own learning goals, methods, and outcomes (Ningsih &
Yusuf, 2021). Perceived autonomy’s importance in effective learning, particularly in distance
education, where self-directed approaches are essential. Intrinsic motivation is crucial for

deep engagement and resilience in learning challenges (Lazorak et al., 2021).

3.1.3 Interactivity (1A)

Interactivity in e-learning, as defined by Ho et al. (2021), involves dynamic
teacher-learner communication, fostering a collaborative environment. It is crucial for the
quality of e-learning systems, allowing for real-time interaction, immediate feedback, and
active participation. Interactivity’s role in immediate feedback and learner engagement,
with systems that respond to user input and support communication and collaboration
(Kim et al., 2022). Alam and Mohanty (2023) demonstrate that interactivity significantly
shapes user experiences and drives e-learning platform adoption by enhancing perceived
utility, usability, and satisfaction. High interactivity levels lead to increased satisfaction
and continued use of e-learning platforms, aligning with Steils et al. (2019), who note

interactivity’s encouragement of exploration and control in online learning.

3.1.4 Confirmation (CF)

Cheng (2022) conceptualizes confirmation as the match between learners’
preconceived expectations and the actual performance of cloud-based e-learning systems,
influencing continued engagement. Confirmation is the validation of initial expectations
through system use, a process that shapes user satisfaction and future use intentions.

Confirmation as a cognitive assessment comparing pre-use expectations with system
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performance, critical for understanding users' intentions to continue using the system.
Jami Pour et al. (2021) highlight confirmation's role in learning effectiveness, measuring
the fulfillment of expected needs and the facilitation of the learning process. Tawafak
et al. (2023) identify confirmation as the alignment between students’ expectations and
the performance of e-learning platforms, which is pivotal for satisfaction and continued use.
Confirmation’s impact on perceived usefulness and cognitive absorption, essential for

system success.

3.1.5 Perceived Interested (IT)

Hoqg (2020) defines perceived interest as learners' subjective appreciation for
the participatory and flexible nature of online education independent of specific platforms.
Perceived Interest in student engagement and enthusiasm in e-learning, influenced by
material accessibility and platform effectiveness. Patricia Aguilera-Hermida (2020) views
perceived interest as intrinsic motivation and emotional response critical to academic
performance and suggests it's shaped by material clarity, simplicity, and the use of
engaging media. Abbasi et al. (2020) reveal the multifaceted nature of student interest in
e-learning, influenced by the shift to virtual platforms and the integration of e-learning
with traditional methods. Increased interest in Massive Open Online Courses (MOOCs)
and e-learning resources, respectively, during the pandemic, indicating a transformative

approach to education (Valverde-Berrocoso et al., 2020).

3.1.6 Satisfaction (SF)

Venkatesh (2021) view satisfaction as a complex construct shaped by personal,
environmental, and cognitive factors, crucial for a positive educational experience.
Rajabalee and Santally (2021) define satisfaction as a reflection of students’ perceptions
of the educational experience’s quality and alignment with their expectations, contributing
to a sense of achievement and fulfillment in the learning process. Younas et al. (2022)
highlight online learning motivation as a mediator for adapting to new educational
landscapes, with digital competence and student willingness to engage critically for
satisfaction and academic success. Effective communication, flexible programs, and
collaborative activities as positive contributors to the learning experience, while technical
issues and workload management can detract from satisfaction. The impact of service
quality, trust, and perceived technology usefulness on satisfaction, particularly in the

context of cloud services and e-learning opportunities (Y. Li et al., 2021).
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3.1.7 Continuance Intention (Cl)

Widjaja and Widjaja (2022) define continuance intention as the willingness to
persist in using a system, driven by perceived usefulness and fulfillment from interactions,
significantly influenced by the system’s communication facilitation and learner accommodation.
Continuance intention is the tendency to maintain the use of online learning tools, shaped
by satisfaction, subjective norms, and behavioral control. Continuance intention is further
defined as the ongoing commitment to engage with Learning Management Systems
(LMS), based on a framework of expectation fulfillment, technology acceptance, social
impact, and enjoyment (Ashrafi et al., 2020). Shao and Chen (2020) find that interactivity
attributes like control and communication significantly enhance MOOC users’ continuance
intention, with engagement as a mediator. Suzianti and Paramadini (2021) emphasize
system quality, information quality, teacher self-efficacy, and technical support as key to
educators’ and students’ continuance intention, respectively, crucial for e-learning integration

and adaptation in educational settings.
3.2 Research Hypothesis and Relationship between Variables

3.2.1 Relation between Perceived Usefulness (UF) and Satisfaction (SF)

Bansah and Darko Agyei (2022) establish a strong link between perceived
usefulness and Learning Management System acceptance, with convenience as a key
factor. Landrum (2020) highlights self-efficacy as a critical predictor of online learning
satisfaction and usefulness, indicating that student confidence in online learning enhances
perceived course value. Oktafiani et al. (2021) demonstrate that perceived usefulness is
the key driver of customer satisfaction with e-wallet services. Wilson et al. (2021) reveal
that perceived usefulness positively impacts satisfaction and trust among Chinese computer
consumers, with trust being a stronger mediator for customer loyalty. Han and Sa (2021)
suggest that enhancing online class usability and emphasizing student-preferred features
can increase satisfaction and acceptance of online education.

Drawing from the reviewed literature, this study formulates the following

hypothesis:

H1: Perceived Usefulness (UF) had significant impact on
Satisfaction (SF).

3.2.2 Relation between Perceived Autonomy (AN) and Satisfaction (SF)
Navaneethakrishnan (2020) finds a strong link between autonomy and job
satisfaction, suggesting autonomy's role in enhancing professional contentment and

mediating student behavior’s impact on satisfaction and show that autonomy and
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relatedness directly predict autonomous motivation, a key predictor of finding meaningful
work. Huescar Hernandez et al. (2020) highlight autonomy support’s influence on
academic performance through basic psychological needs and intrinsic motivation, with
perseverance as a mediator and demonstrate that autonomy-supportive teaching improves
student satisfaction and engagement. Hosseini et al. (2020) reveal that perceived autonomy
support in physical education boosts students’ motivation and intention to participate in
leisure activities and associate telework job satisfaction with competencies, autonomy,
and a positive organizational climate. Mossman et al. (2022) meta-analyzes the positive
impact of autonomy support on autonomy satisfaction being a key intrinsic motivation
predictor.

Drawing from the reviewed literature, this study formulates the following

hypothesis:

H2: Perceived Autonomy (AN) had significant impact on
Satisfaction (SF).

3.2.3 Relation between Interactivity (IA) and Satisfaction (SF)

Cheng (2020b) shows that in cloud-based e-learning, interactivity boosts student
satisfaction and continuance intention by increasing perceived usefulness and confirmation.
Ting et al. (2020) highlight social interactivity's role in customer engagement and brand
loyalty, emphasizing the value of interactive social media strategies. Samarah et al. (2021)
suggest that brand trust mediates the link between social media engagement and brand
loyalty, indicating the significance of interactive brand communication for consumer trust
and satisfaction. While interactivity can initially increase satisfaction, overexposure to
information can lead to negative effects on satisfaction and advertising engagement.
Papakostas et al. (2021) indicate that perceived interactivity is vital for AR technology
acceptance and enhances user satisfaction in training systems, particularly for personalizing
the learning experience for firefighters.

Drawing from the reviewed literature, this study formulates the following

hypothesis:
H3: Interactivity (IA) had significant impact on Satisfaction (SF).

3.2.4 Relation between Confirmation (CF) and Satisfaction (SF)

Eren (2021) highlights the central role of confirmation in shaping user satisfaction,
which is not directly affected by confirmation, but rather mediated by customer expectations
shaped by perceived performance. Dai et al. (2020) highlights that in the context of MOOCs,

learners’ confirmation consistency significantly affects satisfaction, further emphasizing
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the importance of confirmation in maintaining learner engagement. Rabaa’i et al. (2021)
found that confirmation directly increases user satisfaction by validating users’ initial
expectations regarding system performance and usefulness. When the actual experience
aligns with or exceeds what users anticipated, their level of satisfaction significantly
improves, reinforcing their positive perception of the technology. In the field of e-learning,
Rajeh et al. (2021) further confirm that confirmation is a key determinant of satisfaction
and emphasizes that positive confirmation (i.e., the learning experience meets or exceeds
expectations) is essential to achieving high satisfaction levels.

Drawing from the reviewed literature, this study formulates the following

hypothesis:
H4: Confirmation (CF) had significant impact on Satisfaction (SF).

3.2.5 Relation between Perceived Interested (IT) and Satisfaction (SF)

Woulandari (2022) highlights that meeting both tangible and intangible customer
needs is crucial for loyalty through service satisfaction in banking. Increased interest in
learning improves natural science outcomes, showing interest’s motivational role in
academic success. Learning interest significantly impacts natural science learning outcomes,
emphasizing interest’s role in enhancing student comprehension and achievement. Norawati
et al. (2021) identify product variety and service quality as key to customer satisfaction,
showing a strong positive link to consumer contentment. The significant positive correlation
between student interest in learning and mathematics outcomes, indicating that higher
interest leads to better academic performance. Pozén-Lopez et al. (2020) propose that
user satisfaction is a key predictor of MOOC usage intentions, mediating the relationship
between course quality and usage intentions.

Drawing from the reviewed literature, this study formulates the following

hypothesis:

H5: Perceived Interested (IT) had significant impact on
Satisfaction (SF).

3.2.6 Relation between Satisfaction (SF) and Continuance Intention (Cl)

Cheng (2020a) identifies interactivity and course quality as key to student
satisfaction in cloud-based e-learning, influencing their continuance intention. Usefulness
is the main driver of user satisfaction and trust in Fintech, shaping their intention to continue
(Pratama, 2024). Cheng (2022) extends this by showing interactivity and course quality
directly affect student satisfaction and indirectly influence continuance through perceived

usefulness and the mediating role of satisfaction in the relationship between flipped learning
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design fidelity and student intention to persist. The joint impact of smart online learning
platform characteristics and user traits on satisfaction and continuance intention, multiple
factors—information quality, service quality, system quality, perceived usefulness, and
confirmation—positively affect e-satisfaction and continuance intention (Al Amin et al., 2023).
Garg and Sharma (2020) confirm that usefulness and course content are critical for user
satisfaction with e-training systems, with satisfaction predicting continuance intention.

Drawing from the reviewed literature, this study formulates the following
hypothesis:

H6: Satisfaction (SF) had significant impact on Continuance
Intention (CI).

4, Research Methods and Materials

4.1 Research Framework

The researcher developed a refined theoretical framework by synthesizing three
influential studies and incorporating key insights from relevant literature. The conceptualization
draws upon Faozi and Handayani (2023) investigation into the determinants of continuance
intention in mobile-assisted language learning, exploration of social factors influencing
learners’ intentions in online learning environments, and Shanshan and Wenfei (2022)
analysis of satisfaction and continuance intention in MOOCs. These foundational studies
were integrated with a literature review to construct a framework addressing the factors
shaping satisfaction and continuance intention of Chinese language learners using

Chinese learning apps in Thai universities, as illustrated in Figure 1.

Figure 1

Conceptual Framework

Perceived

Usefulness (UF

Perceived
Autonomy (AN

Interactivity (I1A)

Continuance

Intention (CI
—
<Conﬂrrnation (CF)

/ Perceived
“__Interested (IT.

Note. Constructed by author
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This study explored the dynamics among seven key variables: Perceived
Usefulness (UF), Perceived Autonomy (AN), Interactivity (IA), Confirmation (CF),
Perceived Interest (IT), Satisfaction (SF), and Continuance Intention (Cl). By analyzing
the interrelationships and causal pathways among these constructs, the research
identified the underlying mechanisms that influence learner satisfaction and their continued
use of Chinese learning apps. The findings offer practical insights for app developers and

educators seeking to enhance user engagement and improve learning effectiveness.

4.2 Methodology

This study adopts a non-probabilistic quantitative and empirical approach,
utilizing online surveys' to collect data from the target population. The participants
consist of Chinese language learners from five universities in Thailand, encompassing
both Chinese majors and students taking Chinese as an elective or for personal interest.
The collected data aim to investigate the factors influencing satisfaction and continuance
intention in using Chinese learning apps.

For this study, six apps were selected based on their high popularity, each
exceeding one million downloads as of September 2024: ChineseSkill, Duolingo,
HelloChinese, HSK Study and Exam - SuperTest, Pleco Chinese Dictionary, and
SuperChinese. These apps were chosen because they are widely used by Thai learners,
offer structured learning paths, and cover key skills such as vocabulary, grammar,
listening, speaking, reading, and writing. Their diverse features and user bases make
them suitable for examining factors related to learner satisfaction and continued usage.

The survey instrument consisted of three sections: eligibility screening, demographic
data collection, and measurement of key variables using a 5-point Likert scale (1 = Strongly
Disagree to 5 = Strongly Agree). A pilot test with 30 participants confirmed item relevance
through expert-rated Index of Item-Objective Congruence (I0C). Reliability was verified
using Cronbach’s Alpha. The finalized questionnaire was administered to the target
population, yielding 455 valid responses. Data was analyzed using SPSS and AMOS.
Confirmatory Factor Analysis (CFA) assessed construct validity and model fit, while

Structural Equation Modeling (SEM) tested causal relationships among the study variables.

4.3 Population and Sample Size
This study adopted a non-probabilistic sampling approach, combining judgment

sampling and quota sampling to select participants. Judgment sampling was used to

' The questionnaire details can be viewed at the following website:

https://kdocs.cn/l/cuvhxYBm6M5w
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target students who had experience using Chinese language learning apps, ensuring the
relevance of the data collected. Quota sampling was then applied to include a balanced
number of students across five universities in Thailand, covering both Chinese majors
and non-majors who were learning Chinese either as an elective or for personal interest.
Surveys were distributed through an online platform to enhance accessibility and

participation. Table 1 summarizes the sampling procedures used in the study.

Table 1

Population and sample size of each selected universities

No. Five Selected Universities Chi::;:]eblzra(r)r:ers Sample Size
1 Bangkok University 400 142
2 Bangkokthonburi University 135 48
3 Nakhon Ratchasima Rajabhat University 340 120
4 Rajamangala University of Technology Isan 100 35
5 Songkhla Rajabhat University 440 155
Total 1415 500

Note. Constructed by author

The survey targeted Chinese language learners at five Thai universities:
Bangkok University, Bangkokthonburi University, Nakhon Ratchasima Rajabhat University,
Rajamangala University of Technology Isan, and Songkhla Rajabhat University. Participants
were students with prior or current experience using Chinese learning apps. To ensure
data validity, each student submitted only one response, and questionnaires were distributed
via affiliated teachers.

The selection of universities was guided by key considerations. Geographically,
they cover diverse regions of Thailand, providing a broader view of students’ satisfaction
and continuance intention in using Chinese learning apps. Including both public and
private institutions ensured varied student backgrounds. Faculty connections supported
smooth data collection and participant access. While the focus was on these five
universities, students from other institutions with relevant experience were also invited,
enhancing the study’s generalizability. A total of 489 responses were collected, with

455 valid questionnaires retained after screening.
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5. Results and Discussion

5.1 Demographic Information

The study analyzed demographic and behavioral characteristics of 455 survey
participants, focusing on gender, age, academic level, major, university location, and
patterns of Chinese language app usage. Table 2 presents a summary of these respondent
profiles and usage behaviors.

The gender ratio skewed significantly towards female participants, with 67% of
the responses from females and 33% from males. The age distribution revealed that most
of the sample, 49%, were aged 20-21, while 45% were in the 22-23 age bracket, 5%
were 24-25 years old, and 1% were above 25 years old. Participants were evenly distributed
across academic levels, with 25% in Year 1, 25% in Year 2, 25% in Year 3, and 25% in
Year 4. In terms of university location, 38% of the students are from the central region,
31% from the northeast and 31% from the south. 50% are from Chinese and 50% are
from non-Chinese majors.

Regarding app usage patterns, ChineseSkill emerged as the most frequently
used Chinese language learning app, with 60% of respondents identifying it as their
preferred choice. Other popular apps included HSK Study and Exam — SuperTest (59%),
HelloChinese (58%), Duoling (55%), and Pleco Chinese Dictionary (55%). It is worth
noting that 2% of respondents used SuperChinese. It is also worth noting that among the
respondents who chose “others”, a large proportion of them used ChatGPT.

The dataset reveals key trends in demographics and app usage among Chinese
language learners in Thai universities, providing a strong basis for analyzing factors

influencing their satisfaction and continued use of learning apps.

Table 2

Demographic Characteristics of Respondents

Demographic and Behavior Data Frequency Percentage
Male 150 33%
Gender
Female 305 67%
20-21 years old 223 49%
22-23 years old 205 45%
Age
24-25 years old 22 5%
Above 25 years old 5 1%
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Table 2

Demographic Characteristics of Respondents (Cont.)

Demographic and Behavior Data Frequency Percentage
Year 1 114 25%
Year 2 113 25%
Current grade
Year 3 113 25%
Year 4 115 25%
Chinese major 227 50%
Your major
Non-Chinese majors 228 50%
Central 173 38%
University location Northeastern 142 31%
Southern 140 31%
ChineseSkill 273 60%
Duoling 249 55%
HelloChinese 266 58%
HSK Study and Exam-

What Chinese learning APPs do you 267 59%

SuperTest

often use? (Multiple choice)
Pleco Chinese

251 55%

Dictionary
SuperChinese 7 2%
others 112 25%

Note. Constructed by author.

5.2 Confirmatory Factor Analysis (CFA)

Before conducting the main analyses, the dataset was examined for normality,
missing values, and outliers. Skewness and kurtosis values for all items fell within the
acceptable range of -2 to +2 (Hair et al., 2019), indicating approximate normality. Missing
data was minimal and handled through mean substitution, while no significant outliers
were detected based on standardized z-scores.

Multicollinearity was assessed using a correlation matrix. Following Etaga et al.
(2021), coefficients above 0.80 were considered problematic. The highest correlation was
0.402 (between Cl and SF), and no values exceeded the threshold, suggesting that

multicollinearity was not a concern.
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To assess the potential presence of common method bias (CMB), Harman’s
single-factor test was conducted. The Kaiser-Meyer-Olkin (KMO) measure of sampling
adequacy was 0.854, indicating that the data was suitable for factor analysis. Bartlett’s
test of sphericity was significant ()(2 = 5118.443, df = 325, p < .001), further supporting
the factorability of the dataset (Zhonglin, 2020).

An unrotated exploratory factor analysis revealed that the first factor accounted
for 25.224% of the total variance, which is below the critical threshold of 40% (Samuels,
2016). This result suggests that common method bias is unlikely to pose a significant
threat to the validity of the findings.

Confirmatory Factor Analysis (CFA) serves as an essential step in Structural
Equation Modeling (SEM), offering a robust framework for assessing the reliability and
validity of measurement constructs. Convergent validity is evaluated using several statistical
indicators, including Cronbach’s Alpha, factor loadings, Composite Reliability (CR), and
Average Variance Extracted (AVE). According to the guidelines, factor loadings should
ideally exceed 0.50 to be deemed significant (Hair et al., 2019). In this study, all individual
item factor loadings surpassed 0.65, ranging from 0.651 to 0.785, as detailed in Table 3.

Table 3
Confirmatory Factor Analysis Result, Composite Reliability (CR) and Average Variance Extracted (AVE)

VBs Source of Questionnaire No.of Cronbach's Factors
CR AVE

(Measurement Indicator) Item Alpha Loading
UF Faozi and Handayani (2023) 4 0.825 0.694-0.776  0.825  0.542
AN Faozi and Handayani (2023) 4 0.823 0.675-0.766  0.824  0.540
IA Guo et al. (2022) 4 0.811 0.651-0.799 0.814  0.523
CF Lu and Wang (2019) 3 0.803 0.730-0.778 0.804  0.577
IT Lu and Wang (2019) 3 0.864 0.785-0.869 0.866  0.683
SF Faozi and Handayani (2023) 4 0.839 0.727-0.775 0.839  0.567
Cl Faozi and Handayani (2023) 4 0.835 0.704-0.771 0.836  0.561

Note. CR = Composite Reliability, AVE = Average Variance Extracted
Created by the author.
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For CR and AVE, recommended thresholds are 0.70 or higher for CR and 0.50

or greater for AVE. The results aligned with these standards, as all CR values exceeded

0.80, ranging from 0.804 to 0.866, and AVE values ranged between 0.523 and 0.683.

Cronbach’s Alpha, which measures internal consistency, indicated strong reliability across

all constructs, with values ranging from 0.803 to 0.864, all exceeding the recommended

minimum threshold of 0.70 (Hinkin, 1998).
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The results validate the constructs’ dependability and credibility. Discriminant
validity, which assesses the constructs' distinctiveness, is evidenced by the comparison
between the square roots of the average variance extracted (AVE) and the correlations
between constructs. The square roots of AVE for each construct surpass their respective
construct correlations, thereby establishing satisfactory discriminant validity. As depicted
in Table 4, the discriminator validity is deemed adequate, with all variables’ AVE square
exceeding their inter-construct correlations. Table 5’s fit indices gauge the model’s
suitability, utilizing measures such as CMIN/DF, GFI, AGFI, NFI, CFIl, TLI, and RMSEA.

All CFA values surpass the acceptable criteria, confirming the mode’s excellent fit.

Table 4

Discriminant Validity - Factor Correlations

VBs UF AN 1A CF IT SF Cl
UF 0.736

AN 0.180 0.735

IA 0.116 0.163 0.723

CF 0.182 0.152 0.200 0.760

IT 0.241 0.216 0.174 0.181 0.826

SF 0.282 0.314 0.248 0.226 0.355 0.753

Cl 0.344 0.317 0.253 0.313 0.417 0.402 0.749

Note. The diagonally listed value is the AVE square roots of the variables. (Created by the author.)

5.3 Structural Equation Model (SEM)

The structural model’s goodness of fit was evaluated using a range of fit
indices, as presented in Table 5. A CMIN/DF value below 5.00 is generally regarded as
indicative of an acceptable fit. In this study, the CMIN/DF value was calculated as 2.094,
demonstrating a satisfactory model fit (Awang, 2012).

The Goodness of Fit Index (GFI) should meet or exceed 0.85 for an acceptable
fit. The GFI value for this study was 0.896, exceeding the recommended threshold.
Similarly, the Adjusted Goodness of Fit Index (AGFI), which accounts for model complexity,
achieved a value of 0.871, surpassing the acceptable threshold of 0.80 (Sica & Ghisi,
2007).
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Incremental fit indices were also assessed. The Normed Fit Index (NFI) met the
criterion of being greater than or equal to 0.80, achieving a value of 0.887 (Wu & Wang,
2006). The Comparative Fit Index (CFl), which is widely regarded as robust, recorded a
value of 0.937, well above the recommended minimum of 0.80 (Bentler, 1990). Additionally,
the Tucker-Lewis Index (TLI), which compares the model fit to a baseline model, reached
a value of 0.927, confirming its adequacy (Sharma et al., 2005).

Finally, the Root Mean Square Error of Approximation (RMSEA) was evaluated,
with a value of 0.049, falling below the threshold of 0.08, thus indicating a good fit
(Pedroso et al., 2016).

In summary, all fit indices suggest that the structural model fits the data well,
with all statistical values falling within acceptable ranges. This confirms the adequacy of

the measurement model and supports its use for further analysis.

Figure 3
Structural Model
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Table 5

Goodness of Fit

Fit Index Acceptable Criteria CFA Values SEM Values
CMIN/DF < 5.00 Awang (2012); Al-Mamary and 497.477 | 278 592.730 / 283
Shamsuddin (2015) or 1.789 or 2.094

GFI 2 0.85 Sica and Ghisi (2007) 0.908 0.896
AGFI 2 0.80 Sica and Ghisi (2007) 0.884 0.871
NFI 2 0.80 Wu and Wang (2006) 0.905 0.887
CFI 2 0.80 Bentler (1990) 0.955 0.937
TLI 2> 0.80 Sharma et al. (2005) 0.948 0.927
RMSEA < 0.08 Pedroso et al. (2016) 0.042 0.049

Note. CMIN/DF = the ratio of the chi-square value to degree of freedom, GFl = goodness-of-fit index,
AGFI| = adjusted goodness-of-fit index, NFI = normalized fit index, IFl = Incremental Fit Indices, CFl =
comparative fit index, TLI = Tucker Lewis index, and RMSEA = root mean square error of approximation

Source: Created by the author

5.4 Research Hypothesis Testing Result

The significance of the research model was determined by analyzing the
regression coefficients and R? variance for each predictor variable, as detailed in Table 6.
This analysis confirms the validity of all study hypotheses. Notably, Perceived Usefulness
(UF), Perceived Autonomy (AN), and Interactivity (I1A) significantly influence Satisfaction
(SF) with respective 8 values of 0.201, 0.246, and 0.181. Confirmation (CF) and
Perceived Interest (IT) also have a substantial impact on SF, with § values of 0.123 and
0.265. Furthermore, Satisfaction (SF) significantly predicts Continuance Intention (Cl),
indicated by a [ value of 0.532.

Table 6
Hypothesis Result of the Structural Model

Standardized

Hypotheses Paths . T-Value Tests Result
Path Coefficients (ﬂ)
H1 UF—SF 0.201 3.574 *** Supported
H2 AN—/SF 0.246 4.506 *** Supported
H3 IA—SF 0.181 3.147 * Supported
H4 CF—SF 0.123 2.237 * Supported
H5 IT—SF 0.265 5.071 *** Supported
H6 SF—CI 0.532 9.129 *** Supported

Note. * = p-value < 0.05 *** = p-value < 0.001 (Created by the author.)
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The data presented in Table 6 and Figure 4 provides a detailed analysis of the
structural model hypotheses, offering empirical evidence to validate the relationships
between the variables examined in this study. The results are as follows:

Hypothesis 1 (H1) proposed a significant relationship between Perceived
Usefulness (UF) and Satisfaction (SF). The path analysis yielded a standardized path
coefficient (8) of 0.201, which is statistically significant with a T-value of 3.574 (p < .001).
This supports the hypothesis, suggesting that higher perceived usefulness positively
influences satisfaction.

Hypothesis 2 (H2) examined the effect of Perceived Autonomy (AN) on Satisfaction
(SF). The path coefficient was [ = 0.246, significant at a T-value of 4.506 (p < .001).
This finding highlights the significant role of autonomy in enhancing satisfaction.

Hypothesis 3 (H3) investigated the influence of Interactivity (IA) on Satisfaction
(SF). The analysis produced a path coefficient of f = 0.181, significant with a T-value of
3.147 (p < .05). This result confirms the hypothesis, demonstrating that increased
interactivity positively affects satisfaction.

Hypothesis 4 (H4) proposed that Confirmation (CF) would influence Satisfaction
(SF). The path coefficient was f§ = 0.123, with a T-value of 2.237 (p < .05), which is
statistically significant. Although the effect size is smaller compared to other variables,
it still contributes meaningfully to satisfaction.

Hypothesis 5 (H5) predicted that Perceived Interest (IT) would significantly
affect Satisfaction (SF). The analysis supported this hypothesis with a path coefficient of
B =0.265 and a T-value of 5.071 (p < .001), emphasizing the strong impact of perceived
interest on satisfaction.

Lastly, Hypothesis 6 (H6) proposed that Satisfaction (SF) would significantly
influence Continuance Intention (Cl). The data confirmed this hypothesis, with a path
coefficient of § = 0.532 and a T-value of 9.129 (p < .001), indicating that higher

satisfaction strongly correlates with the intention to continue using the service.
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Figure 4
Path Diagram Result
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The empirical findings on Thai undergraduates’ use of Chinese learning apps
indicate that developers can enhance user satisfaction and continued usage by focusing
on key factors, particularly Perceived Usefulness (UF), which shows a significant positive
effect on Satisfaction (SF) (f = 0.201, p < .001). To improve UF, apps should offer rich
learning content—such as varied vocabulary, grammar support, and cultural materials—
tailored to different proficiency levels. Practical features like interactive dialogues, writing
tasks with automated feedback, and real-life listening exercises also add value. Moreover,
personalized learning paths help users target their specific goals, whether academic,
professional, or cultural.

Perceived Autonomy (AN) and Interactivity (IA) also play important roles, with
AN showing a strong positive effect on Satisfaction (SF) (f = 0.246, p < .001) and
IA a significant impact (8 = 0.181, p < .05). To enhance AN, apps should allow flexible
learning schedules, goal setting, and topic selection, while options like interface language
choice and customizable notifications can further support user control. To strengthen IA,
developers can include peer chat features, group workspaces, and discussion forums.
Real-time feedback on speaking and writing, supported by tools such as Al-based
pronunciation and grammar checks, can also improve interactive engagement and provide
timely learning support.

Confirmation (CF) and Perceived Interest (IT) also warrant attention, with CF

showing a significant impact on Satisfaction (SF) (8 = 0.123, p < .05) and IT emerging
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as the strongest predictor (f = 0.265, p <.001). To enhance CF, app performance should
consistently meet user expectations through stable functionality, regular content updates,
and responsive support. User feedback can help identify and address issues promptly.
To boost IT, gamified features like badges, leaderboards, and unlockable cultural content
can make learning more engaging. Multimedia resources—such as subtitled videos,
music with lyric translations, and virtual tours of Chinese landmarks—can further sustain

user interest.

6. Conclusions and Recommendation

6.1 Conclusion

This empirical investigation targets the factors that affect the satisfaction and
continued use intentions of Chinese language learners in Thai universities who utilize
Chinese learning apps. Drawing on established academic literature and theoretical
underpinnings, the research identifies pivotal independent variables that influence
satisfaction and intent to continue using these apps, guided by the Technology Acceptance
Model (TAM) by Davis (1989a, 1989b), the Unified Theory of Acceptance and Use of
Technology (UTAUT) by Venkatesh et al. (2003), and the Expectation-Confirmation Model
(ECM) by Oliver (1980) This exploration arms app developers with insights to refine and
innovate apps that align with user satisfaction and foster ongoing engagement.

To fulfil the research goals and establish a solid theoretical framework, a
meticulously crafted questionnaire was employed to gather data from Chinese language
learners across various Thai universities. The quantitative data collected was subjected
to factor and regression analyses to elucidate causal relationships and interpret results.
The study’s findings provide a robust theoretical basis for app developers to enhance
app quality, inform strategic market positioning, and leverage advanced technologies like
artificial intelligence.

The findings highlight Perceived Interest (IT) as the strongest predictor of learner
satisfaction, followed by Perceived Autonomy (AN). In terms of Continuance Intention (Cl),
Satisfaction (SF) emerges as the most influential factor. Additionally, IT and AN show an
indirect effect on CI through their impact on satisfaction. These results are consistent
with previous studies. For instance, Harefa (2023) also identified interest as a key
motivator in sustaining learner engagement, while Al Amin et al. (2022) emphasized the
role of autonomy in enhancing satisfaction and promoting continued use of learning
platforms. Although conducted in different contexts, these studies support the current

findings and reinforce the importance of internal motivation in digital language learning.
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Chinese language learners in Thai universities are a pivotal demographic for
language learning app adoption, with their satisfaction and intent to continue using apps
being critical measures of app success. By pinpointing and enhancing the key factors that
drive satisfaction and continuance intention, app providers can significantly boost these
metrics among this demographic, thereby solidifying a strong presence and fostering a

loyal customer base in the educational sector.
6.2 Recommendation

For App Developers

This study highlights practical implications for both app developers and educators.
For developers, enhancing Perceived Usefulness (UF) and Perceived Autonomy (AN)
should be a priority. This can be achieved by integrating personalized learning features
such as adaptive content, customizable topics, and flexible learning paths, which help
users perceive the app as valuable and user oriented. Improvements to interface design
and interactive functions—such as real-time feedback, peer collaboration tools, and
gamified learning—can further promote engagement and satisfaction.

Developers should enhance the visibility and personalization of app features by
incorporating intuitive designs and user-friendly tracking mechanisms, such as feedback
systems or progress indicators. Implementing personalized learning paths can effectively

support this goal by improving user experience and fostering sustained engagement.

For Policymakers

Policymakers play a crucial role in encouraging developers to enhance app quality
through supportive policies. They can establish standards for usability, user autonomy,
and interactive features, ensuring apps meet educational goals. Incentive mechanisms,
such as tax breaks and grants for developers who improve user satisfaction and promote
long-term engagement, can drive innovation. Policymakers should also focus on data privacy

and security regulations to build user trust and create a safer learning environment.

For Academic Institutions

From an educational perspective, institutions can apply these research findings by
integrating digital literacy and app evaluation training into curriculum design, particularly
in courses related to language learning or educational technology. Educators can design
assignments that require students to critically assess and compare learning apps, fostering
both digital competence and autonomous learning. Furthermore, instructors can incorporate
app-based learning into classroom activities, using real-time feedback tools and progress

tracking features to monitor student engagement and adjust instruction accordingly.
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Establishing clear guidelines for selecting and integrating learning apps can provide a
practical framework for educators, ensuring that the tools used align with pedagogical
goals and student needs.

In conclusion, the study recommends a collaborative approach involving
policymakers, developers, and academic institutions to enhance the quality and accessibility
of Chinese learning apps. Efforts should focus on improving perceived usefulness,
autonomy, and interactivity while maintaining a user-centered design to support ongoing
satisfaction. With the increasing adoption of Al technologies in language learning,
integrating intelligent features can help deliver more personalized, adaptive experiences

that align with learners' evolving needs in a digital environment.

6.3 Limitation and Further Study

This study provides valuable insights into the factors influencing Chinese
language learners’ satisfaction and continuance intention with learning applications (APPs)
in Thai universities. However, several limitations must be considered. First, the study
focuses on a limited number of universities, which may not fully represent the diversity
of Chinese language learners in different educational contexts. While including both
Chinese majors and non-majors offers a broad perspective, it may overlook the unique
needs of each group.

The cross-sectional design restricts the ability to observe changes over time, and
future research could benefit from a longitudinal approach. The reliance on self-reported
data also introduces potential biases, which could be mitigated by incorporating mixed
methods such as interviews or focus groups for a more comprehensive understanding.

Additionally, the study does not differentiate between Chinese majors and
non-majors, which could provide more specific insights for app developers. Future research
could also explore the impact of advanced APP features, such as Al-driven content, and
consider demographic factors like age and technological proficiency to better understand
their influence on satisfaction and continuance intention.

In summary, while this study offers a strong foundation, addressing these
limitations in future research could lead to deeper insights and more effective Chinese

language learning tools.
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