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Abstract

Learning environment and student engagement (SE) are widely considered valuable to
foreign language learning, but how they influence foreign language achievement (LA)
remains underexplored. Drawing on sociocultural theory, this survey study explored
the impact of the online learning environment (OLE) on LA of Chinese as a Foreign
Language (CFL) and the mediating role of SE among 447 international students in China
by using structural equation modeling. The results indicated that: (1) the participants had
favorable perceptions toward OLE, SE and LA; (2) OLE factors, i.e., accessibility of online
learning materials, student interaction, and course organization significantly positively
influenced LA, whereas teacher support did not influence LA; (3) SE mediated the positive
effects of all the OLE factors on LA. The results suggest that enhancing online learning
environment and increasing student engagement are effective means to improve online
CFL learning achievement.

Keywords: online learning environment; student engagement; learning achievement;
Chinese as foreign language learning; international students in China

1. Introduction
Over the past decade, China has become a major study destination globally, with an

increasing student population. In 2018, China attracted 492,185 international students from
196 different countries and regions, who were studying at more than 1000 Chinese higher
education institutions [1]. International student education in China includes two main
instructional modes: Chinese-medium instruction (CMI) and English-medium instruction
(EMI). While CMI students receive instruction in Chinese, EMI students are also required to
undertake at least one year of Chinese language study to reach a minimum proficiency level
of HSK 4. Therefore, Chinese as a foreign language (CFL) learning, as a core component of
their academic journey, is not only vital for academic success but also for adapting to life
in China and developing intercultural competence. International students learning CFL
in China come from a wide range of countries and regions, particularly Asia and Africa,
and represent diverse linguistic and educational backgrounds [2,3]. Such diversity adds
complexity to CFL learning contexts [4], and highlights the importance of examining how
online learning conditions shape international students’ CFL learning experience.

The rapid advances of information technology have reshaped higher education, mak-
ing online learning an integral component of educational systems. Online learning is
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increasingly recognized as a sustainable long-term educational approach that supports
the ongoing transformation of higher education [5]. At the policy level, international
organizations have emphasized the educational value of digital technologies. UNESCO, for
example, has highlighted that digital innovation can widen participation in education, sup-
port inclusive learning practices, and enhance the overall quality and relevance of learning
experiences [6]. In line with these policy perspectives, online learning helps create learning
environments that are more inclusive and equitable by expanding access to education [5].

Despite these advantages, the effectiveness of online learning, especially in language
education, is still contested. The inherent separation of time and space often reduces social
presence [7], and the lack of face-to-face communication may hinder social interaction and
student engagement [8], potentially compromising learning effectiveness. Importantly,
learning outcomes are not solely determined by environmental conditions. They also
depend on how learners interact with their environment. From a sociocultural perspective,
learning is a mediated process involving both social interaction and the use of cultural
tools [9]. Learners can exercise agency by actively engaging with their environment and
using available mediation tools to achieve their learning goals [10].

Learning environment is commonly considered an important determinant of stu-
dents’ learning attitudes and outcomes [11]. Within second language acquisition research,
this factor is especially important for cognitive and linguistic development. However,
while existing research has explored how online learning environment relates to second
language achievement [12], the specific mechanism through which these effects occur
remains underexplored.

In addition, student engagement is widely regarded as a critical indicator of learning
effectiveness in online contexts [13], and has attracted growing attention in language
learning research [7]. Recent research has highlighted the importance of sustained student
engagement for supporting not only immediate learning outcomes but also long-term
learning processes and educational sustainability [14]. Yet its mediating effect on the
relationship between the online learning environment and foreign language achievement
has not been fully examined.

Therefore, drawing on sociocultural theory, this study investigates how features of
the online CFL learning environment are associated with international students’ learning
achievement, with student engagement considered as an important mediator. This research
contributes to the theoretical understanding of engagement-mediated language learning
in online contexts, whilst offering practical implications for the design and delivery of
effective and sustainable online CFL education, with broader relevance to online foreign
language learning for international students.

2. Literature Review
2.1. Sociocultural Theory

Sociocultural theory emphasizes the interaction between individuals and their environ-
ment, conceptualizing learning as a developmental process in which cognitive functions are
shaped and regulated through socially mediated activity [15]. This theory was later applied
to second language acquisition by Lantolf and other researchers, highlighting the critical
role of mediation through tools, signs, and artifacts in cognitive development [9]. Through
mediation, learners are able to process external information and gradually internalize it as
personal knowledge and forms of action [15].

From a sociocultural perspective, learning development involves a gradual shift in
control over cognitive activity from external sources to the learner [15]. This shift in control
is achieved through mediation, which can be conceptualized as processing through three
levels: object regulation, other regulation, and self-regulation. Learners develop and
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refine their cognitive abilities by advancing through these stages [16]. Lower-level mental
functions are typically achieved through object regulation and other regulation [15], such
as using dictionaries or seeking help from teachers and peers. Self-regulation refers to the
internalization of these previously external regulatory forms by the individual in order
to accomplish learning tasks [16]. Through self-regulation, learners gradually increase
their capacity to appropriate and use mediational means and gain greater autonomy in
controlling their thoughts and actions [16].

Drawing on the sociocultural theory, this study investigates how the online learning
environment and student engagement are related to CFL learning achievement among
international students in China. In this study, features of online learning environment
are understood as providing regulatory conditions that afford object regulation and other
regulation during online learning. These conditions shape how learners engage in learning
activities, manage learning tasks, and communicate with teachers and peers. Student
engagement is conceptualized as a process that reflects learners’ sustained involvement in
learning activities, such as their effort, persistence, and responsiveness to learning tasks
and interactions in the learning environment [17,18]. Regulation in sociocultural theory is
understood as a developmental process that unfolds through activity [15,16]. Therefore,
learners’ patterns of participation provide an empirical basis for observing how regulation
is enacted during learning, as learners engage with and respond to object regulation and
other regulation in the learning environment. Learning achievement is viewed as the
outcome of this regulation process, representing how learners’ participation in learning
activities contributes to their learning development.

2.2. Online Learning Environment and Foreign Language Learning Achievement

Online learning environment refers to “a system and process that connects learners
with distributed and online learning materials” and involves the separation of teachers,
learners, and learning resources across space and time [19]. In line with this definition,
the present research focuses on features of the online learning environment across four
dimensions: teacher support, student interaction, accessibility of online learning materials,
and course organization.

According to sociocultural theory, learning occurs through interaction with the social
and cultural environment, including interaction with other people and with cultural arti-
facts. In online learning contexts, both teachers and peers, considered significant “others”,
play crucial roles. Teacher support, as a form of other-regulation, provides learners with
scaffolding and feedback [9] which foster learners’ enjoyment of online foreign language
learning, and contributes to improved academic outcomes [12]. Meanwhile, positive peer
interaction similarly facilitates collaborative learning and mutual support, which are pos-
itively linked to learning success [12,20]. In addition to interpersonal interaction, object
regulation forms, such as learning resources and course design, are fundamental to the
development of foreign language proficiency [9]. Appropriate learning materials, effective
technology use, and clear instructional design contribute to an inclusive and motivating on-
line learning environment, and support learners’ positive perceptions and online learning
success [12,21,22].

Although these studies demonstrated a clear link between online learning environ-
ment and foreign language learning achievement, most existing research has been qualita-
tive in nature. There remains a lack of empirical investigation into the mechanisms and
pathways through which online learning environment affects foreign language learning
achievement. In particular, how learners utilize object regulation and other regulation
strategies to engage with cultural tools and social agents in achieving language learning
goals remains insufficiently understood. Furthermore, while previous research has focused
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extensively on teacher–student and peer interaction, the accessibility of learning materials
and course organization have received relatively less attention. Few studies have adopted
an integrative perspective that considers teachers, peers, curriculum design, and digital
resources collectively in examining the effects of online learning environment on foreign
language learning.

The majority of prior studies have focused on learners of English as a foreign lan-
guage (EFL), while the learning experience of CFL learners remains largely underexplored,
particularly among international students in China, who engage in language acquisition
within a cross-cultural educational context. They must navigate not only linguistic com-
plexity but also cultural differences, which compound the learning demands. Accordingly,
this research seeks to examine how online learning environment influences Chinese lan-
guage learning achievement among international students in China. The findings would
offer insights and practical implications for the design of more effective online Chinese
language instruction.

2.3. Online Learning Environment, Student Engagement, and Foreign Language
Learning Achievement

Student engagement refers to “the time and energy students devote to education-
ally purposeful activities” [23]. From a sociocultural perspective, engagement is driven
by internal motivation and shaped through interactions between the learner and their
environment, requiring learners to respond to environmental changes [24]. Within this
framework, features of the learning environment, including teachers, peers, curriculum,
and learning materials, serve as influential factors in shaping engagement [18]. Empirical
research has shown that teachers and peers, understood as key “others” within the learning
process, positively impact engagement in online foreign language learning. For instance,
teachers’ care and respect [25], as well as emotional and academic support [7,26], can
enhance students’ willingness to actively participate in learning, thereby increasing their
engagement. Similarly, peer collaboration, mutual assistance, and feedback contribute to
the co-construction of knowledge and reduce the sense of isolation in online settings, pro-
moting greater engagement in foreign language learning [7,26]. Nevertheless, some studies
have reported that teacher support [27] and student interaction [26] do not significantly
predict engagement among EFL learners studying online in China. These mixed findings
suggest that teacher and peer support may predict engagement in different ways across
learner populations and learning conditions.

In addition, learning resources and course design, viewed as sociocultural artifacts,
also function as object regulation tools that influence student engagement in online foreign
language learning. Empirical studies have demonstrated that perceptions of course design
and instructional planning [8,28], along with system accessibility and the ease of obtaining
learning materials [29], positively affect engagement levels. These findings collectively
suggest that online learning environment, through both object- and other-mediated regula-
tion, plays a critical role in shaping foreign language learners’ engagement. Nevertheless,
prior studies have primarily examined the influence of teachers and peers, with limited
attention given to the impact of course organization and the accessibility of learning mate-
rials. Moreover, most previous research has examined engagement in EFL context, whereas
engagement in online CFL learning remains largely underexplored.

Moreover, student engagement is widely viewed as a crucial indicator of academic
performance and personal development [23], and is closely associated with learning achieve-
ment [18]. Research on online foreign language learning has shown that engagement can
significantly predict Chinese university students’ English writing proficiency [30] as well
as their scores on standardized English language tests such as the CET-4 [31]. However,
most prior studies have addressed the direct effects of engagement, with limited attention
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to its mediating role. One notable exception is the study by Wang et al. [31], which reported
that online engagement mediated the relationship between learning-related emotions and
English achievement. Beyond foreign language learning contexts, recent studies in higher
education have begun to examine student engagement as a mediating factor linking aca-
demic adaptation to performance among international students [32], and within broader
frameworks of sustainable learning [14]. Yet, within foreign language learning research,
how student engagement mediates the influence of online learning environment on foreign
language learning achievement remains insufficiently explored.

In summary, learners’ engagement in online learning is shaped by multiple environ-
mental factors, including resource accessibility, interaction with peers, teacher support, and
course organization. These factors encourage students to devote more time and effort to
online language learning. In turn, higher levels of engagement have been shown to signifi-
cantly predict learning achievement in online foreign language contexts and contribute to
improved academic performance.

Drawing on previous research, the current research aims to investigate how features
of the online learning environment relate to international students’ engagement and their
perceived CFL learning achievement, with student engagement examined as a mediator.
To achieve this aim, a hypothetical model was constructed (see Figure 1), and a set of
hypotheses was proposed:

Hypothesis 1a (H1a). Accessibility of online learning materials (ACC) positively predicts online
CFL learning achievement (LA).

Hypothesis 2a (H2a). Student interaction (SI) positively predicts online CFL learning achievement
(LA).

Hypothesis 3a (H3a). Teacher support (TS) positively predicts online CFL learning achievement
(LA).

Hypothesis 4a (H4a). Course organization (CO) positively predicts online CFL learning achieve-
ment (LA).

Hypothesis 1b (H1b). Accessibility of online learning materials (ACC) positively predicts student
engagement (SE) in online CFL learning.

Hypothesis 2b (H2b). Student interaction (SI) positively predicts student engagement (SE) in
online CFL learning.

Hypothesis 3b (H3b). Teacher support (TS) positively predicts student engagement (SE) in online
CFL learning.

Hypothesis 4b (H4b). Course organization (CO) positively predicts student engagement (SE) in
online CFL learning.

Hypothesis 5 (H5). Student engagement (SE) positively predicts online CFL learning achievement
(LA).

Hypothesis 6 (H6). Student engagement (SE) is a mediating variable between accessibility of
online learning materials (ACC) and online CFL learning achievement (LA).

Hypothesis 7 (H7). Student engagement (SE) is a mediating variable between student interaction
(SI) and online CFL learning achievement (LA).
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Hypothesis 8 (H8). Student engagement (SE) is a mediating variable between teacher support
(TS) and online CFL learning achievement (LA).

Hypothesis 9 (H9). Student engagement (SE) is a mediating variable between course organization
(CO) and online CFL learning achievement (LA).

 
Figure 1. The hypothetical research model. Note: ACC = accessibility of online learning materials,
CO = course organization, SI = student interaction, TS = teacher support, LA = learning achievement,
SE = student engagement.

3. Methodology
3.1. Research Sample

The participants in this survey were international students from eight universities
located across eastern, central, and northwestern China. With the assistance of the uni-
versities’ international offices, the research team distributed a bilingual (Chinese and
English) electronic questionnaire during the mid-term of the Fall semester in 2021. Inter-
national students enrolled in synchronous and asynchronous online Chinese language
courses completed the questionnaire. Sent via WeChat, a social media platform that is
widely used, the questionnaire clearly outlined the research objectives and the principle of
voluntary participation.

All participants were provided with information regarding the study’s purpose and
procedures before completing the questionnaire. The informed consent statement em-
phasized that participation was voluntary and anonymous. No personally identifiable
information was collected. Ethical standards for research involving human participants
were strictly observed throughout the study. Completion of the online questionnaire
was taken as informed consent. A total of 455 questionnaires were collected. After cal-
culating the Mahalanobis distance, eight extreme outliers were excluded, resulting in
447 valid responses.

The sample included international students with diverse demographic backgrounds,
including gender, educational level, region of origin, and types of online CFL courses.
Table 1 reports detailed demographic information about the participants.
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Table 1. Participant demographics.

Categories Frequency %

Gender
male 244 54.6%

female 203 45.4%

Educational level

undergraduate 134 30.0%
postgraduate 281 62.9%

non-degree, short-term
language training

programs
32 7.1%

Continent of origin
Asia 258 57.7%

Africa 145 32.4%
other 44 9.9%

Types of online CFL courses
synchronous 120 26.8%
asynchronous 100 22.4%

both 227 50.8%

3.2. Measurement Scales

The questionnaire included two sections. The first focused on demographic charac-
teristics of international students, such as gender, country of origin, and online Chinese
course types. The second part focused on international students’ self-reported perceptions
of online learning environment (OLE), SE, and LA in their online CFL courses. A five-point
Likert scale was employed, with response options ranging from “strongly disagree” (scored
as 1) to “strongly agree” (scored as 5). The original items were adapted to align with the
purpose of the present study.

Firstly, the subscale measuring OLE was primarily derived from Web-based Learning
Environment Instrument (WEBLEI) [19] to investigate international students’ perceptions
of ACC, SI, and CO. TS was measured using six items from University Mathematics
Classroom Environment Questionnaire (UMCEQ) [33]. The UMCEQ was developed by
Chinese scholars, and a modified version has been used in studies involving international
students from different disciplines, with evidence of good reliability and validity [34].

Secondly, items used to measure international students’ engagement were adapted
from studies by Dowson and McIneney [35] and Skinner et al. [36] for the online
CFL learning.

Lastly, we used a five-item subscale measuring LA based on self-reported develop-
ment in key language skills, including listening, speaking, reading, writing, and overall
communicative ability, among international students within online CFL learning. Existing
studies have assessed LA using diverse indicators, including standardized test scores,
teacher ratings, and students’ self-reported perception of their competence and develop-
ment [37]. Students’ self-reported learning achievement, based on accumulated learning
outcomes, does not differ significantly from test score outcomes [38]. In addition, as the
data were gathered from international students enrolled at multiple universities taking
online CFL courses, standardized test scores or comparable course grades were not consis-
tently available. Therefore, students’ self-reported learning achievement provides a feasible
and contextually appropriate indicator for capturing learning outcomes in large-scale,
multi-institutional online learning settings.

3.3. Data Analysis

Data analyses were performed using SPSS 25 and AMOS 23. SPSS 25 was employed
to assess normal distribution, evaluate instrument reliability, and perform descriptive
statistics and correlation analysis. AMOS 23 was used to test instrument validity, conduct
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structural equation modeling, and examine mediating effects. The fit of the model was
evaluated according to the ratio of chi-square to degree of freedom (χ2/df), Root Mean
Square Error of Approximation (RMSEA), Comparative Fit Index (CFI) and Non-Normed
Fit Index (NNFI).

4. Results
4.1. Reliability and Construct Validity

Skewness and Kurtosis were calculated, with the values ranging from −0.595 to +1.266.
The absolute value of both Skewness and Kurtosis was below 2, indicating that the data
generally conformed to a normal distribution [39].

Furthermore, the instruments’ reliability and validity were tested. Table 2 presents
the results. The Cronbach’s alpha coefficient values varied between 0.879 and 0.948, higher
than 0.8, suggesting a robust internal reliability of the instruments [40]. Additionally, the
factor loadings of all the items were above 0.7, surpassing the suggested threshold of
0.7 [41], indicating strong reliability of indicators for each construct in the model. Moreover,
composite reliability (CR) of each construct ranged from 0.882 to 0.949, exceeding the
minimum requirement of 0.7 proposed by Hair [42]. The average variance extracted (AVE)
of each construct ranged from 0.608 to 0.727, all exceeding the acceptable threshold of 0.5
proposed by Fornell and Larcker [43]. The high CR and AVE values confirmed the robust
reliability and convergent validity of all constructs.

Table 2. Measurement reliability and validity.

Construct Cronbach’s α
Factor

Loading CR AVE χ2/df p CFI NNFI RMSEA

ACC 0.893 0.730–0.840 0.886 0.608

600.986/182 = 3.302 0.000 0.951 0.944 0.072SI 0.879 0.822–0.875 0.882 0.713
TS 0.940 0.821–0.881 0.941 0.726
CO 0.948 0.838–0.880 0.949 0.727

SE 0.941 0.706–0.848 0.935 0.617 64.489/21 = 3.071 0.000 0.987 0.977 0.068

LA 0.920 0.772–0.866 0.918 0.693 12.169/4 = 3.042 0.016 0.995 0.987 0.068

Note: ACC = accessibility of online learning materials, CO = course organization, SI = student interaction,
TS = teacher support, LA = learning achievement, SE = student engagement.

Moreover, confirmatory factor analyses (CFA) were conducted for the instruments.
The results demonstrated satisfactory fit indices for OLE (χ2/df = 600.986/182 = 3.302 < 5,
p = 0.000, RMSEA = 0.072 < 0.08, CFI = 0.951 > 0.9, NNFI = 0.944 > 0.9),
SE (χ2/df = 64.489/21 = 3.071 < 5, p = 0.000, RMSEA = 0.068 < 0.08, CFI = 0.987 > 0.9,
NNFI = 0.977 > 0.9) and LA (χ2/df = 12.169/4 = 3.042 < 5, p = 0.016, RMSEA = 0.068 < 0.08,
CFI = 0.995 > 0.9, NNFI = 0.987 > 0.9). Therefore, all constructs exhibited a satisfactory level
of goodness of fit.

4.2. Descriptive Statistics Results and Correlation Analysis

Descriptive statistics results are presented in Table 3. The mean scores of the four
dimensions of OLE were more than the median score of 3, indicating that international
students tended to hold a positive view of OLE. Among the OLE factors, the highest mean
score was for TS (4.150), while the lowest was for SI (3.674). The mean score of SE was 3.960,
suggesting that international students generally expressed an adequate level of SE in their
online CFL learning. Regarding LA, the mean score of 3.679 indicated that international
students perceived satisfactory progress in their CFL skills.
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Table 3. Descriptive statistics and Correlations.

Constructs Mean SD ACC SI TS CO SE LA

ACC 3.686 0.920 1
SI 3.674 0.925 0.644 *** 1
TS 4.150 0.800 0.596 *** 0.657 *** 1
CO 3.977 0.813 0.690 *** 0.677 *** 0.842 *** 1
SE 3.960 0.787 0.662 *** 0.659 *** 0.753 *** 0.819 *** 1
LA 3.679 0.917 0.590 *** 0.579 *** 0.540 *** 0.642 *** 0.660 *** 1

Note: *** p < 0.001. ACC = accessibility of online learning materials, CO = course organization, SI = student
interaction, TS = teacher support, LA = learning achievement, SE = student engagement.

Table 3 reports the correlations among the OLE factors, SE, and LA. All variables were
positively correlated, with correlation coefficients indicating moderate (0.70 > r > 0.50) to
strong (r > 0.70) associations, all of which were statistically significant [44].

4.3. Hypothesis Testing of Direct Effects

This study employed the maximum likelihood method for parameter estimation,
establishing a structural equation model (Figure 2), in which OLE factors served as
independent variables, LA was the outcome, and SE functioned as a mediator. After
model modification and optimization, non-significant paths were removed. The model
fit estimates indicated that all fit indices met the satisfactory criteria: χ2/df = 2.474 < 3,
p = 0.000, RMSEA = 0.057 < 0.08, CFI = 0.945 > 0.9, NNFI = 0.940 > 0.9. The square root of
the multiple correlation (R2) for LA was 0.546, indicating that 54.6% of its variance was
explained by this model. Therefore, this model demonstrated a relatively high explanatory
power for CFL learning achievement.

Figure 2. Results of SEM testing. Note: *** p < 0.001. ACC = accessibility of online learning materials,
CO = course organization, SI = student interaction, TS = teacher support, LA = learning achievement,
SE = student engagement.

As presented in Table 4, among the four variables of OLE, ACC (β = 0.166, p < 0.001),
SI (β = 0.145, p < 0.001), and CO (β = 0.150, p < 0.001) had significant and positive effects
on LA. However, the influence of TS on LA was not significant. Therefore, hypotheses
H1a, H2a, and H4a were supported. Furthermore, ACC (β = 0.270, p < 0.001), SI (β = 0.236,
p < 0.001), TS (β = 0.227, p < 0.001), and CO (β = 0.245, p < 0.001) significantly and positively
predicted SE. Thus, hypotheses H1b, H2b, H3b and H4b were accepted. Moreover, SE
(β = 0.344, p < 0.001) significantly and positively impacted LA. Hence, hypothesis H5
was accepted.
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Table 4. Results of hypothesis testing: direct effects.

Path Unstd.
Estimate SE T-Value p Std.

Estimate Decision

H1a: ACC-->LA 0.166 0.035 4.741 *** 0.166 Accepted
H2a: SI-->LA 0.166 0.035 4.741 *** 0.145 Accepted

H4a: CO-->LA 0.166 0.035 4.741 *** 0.150 Accepted
H1b: ACC-->SE 0.192 0.011 16.978 *** 0.270 Accepted

H2b: SI-->SE 0.192 0.011 16.978 *** 0.236 Accepted
H3b: TS-->SE 0.192 0.011 16.978 *** 0.227 Accepted
H4b: CO-->SE 0.192 0.011 16.978 *** 0.245 Accepted
H5: SE-->LA 0.485 0.128 3.792 *** 0.344 Accepted

Note: *** p < 0.001. ACC = accessibility of online learning materials, CO = course organization, SI = student
interaction, TS = teacher support, LA = learning achievement, SE = student engagement.

4.4. Mediating Effect of SE

Bootstrap method with 5000 samples was utilized to examine the mediating effects
of international students’ engagement within their online CFL context. As indicated in
Table 5, the results revealed that the 95% confidence intervals for all mediating paths in the
model did not include zero, reaching a significant level of p = 0.002. This indicated that,
in addition to a significant direct predictive effect on CFL LA, OLE can also significantly
predict LA through the mediating role of SE. The results demonstrated that the mediating
path coefficients were, respectively, 0.093 (ACC), 0.081 (SI), 0.078 (TS), and 0.084 (CO).
The proportions of explained variance are 0.359 (ACC), 0.358 (SI), 1 (TS), and 0.359 (CO).
Hypotheses H6–H9 were supported. These results revealed that student engagement fully
mediated the effect of TS on LA, and partially mediated the effects of ACC, SI, and CO
on LA.

Table 5. Results of hypothesis testing: indirect effects.

BC Percentile Percentile

Path Std.
Estimate SE Lower Upper p Lower Upper p

H6:
ACC-->SE-->LA 0.093 0.030 0.037 0.154 0.002 0.034 0.151 0.002

H7: SI-->SE-->LA 0.081 0.026 0.033 0.134 0.002 0.030 0.131 0.002
H8: TS-->SE-->LA 0.078 0.024 0.032 0.127 0.002 0.029 0.124 0.002
H9: CO-->SE-->LA 0.084 0.026 0.034 0.138 0.002 0.031 0.135 0.002

Note: ACC = accessibility of online learning materials, CO = course organization, SI = student interaction,
TS = teacher support, LA = learning achievement, SE = student engagement.

5. Discussion
5.1. Features of the Online CFL Learning Environment, Engagement, and Learning Achievement
Among International Students

This study found that international students in China generally held favorable per-
ceptions of OLE, with all environmental variables scoring above the median score of 3. In
particular, their perception of TS was comparable to that of Chinese university students
engaged in online EFL learning [25], suggesting that international students generally recog-
nized the emotional and academic support provided by their Chinese language instructors.
Additionally, participants reported favorable perceptions of CO and ACC, indicating that
the online CFL courses were perceived as clearly structured and equipped with readily
accessible materials that support autonomous learning.

However, the study also revealed relatively lower scores in SI, suggesting that
opportunities for learner–learner interaction may be insufficient within the online
learning environment.

Furthermore, according to the results, international students reported comparatively
higher SE in online CFL learning, slightly exceeding the engagement levels reported by
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Chinese domestic students in online EFL learning [26]. This indicates that international
students invested considerable time and effort in their online language studies. Lastly,
participants also expressed positive perceptions of LA, suggesting that their listening,
speaking, reading, writing, and communicative skills in Chinese had improved through
online learning.

The results demonstrated significant positive correlations among OLE, SE, and Chinese
language LA. These findings highlight the close interconnection between international
students’ perceptions of these variables.

5.2. Direct Influence of Online Learning Environment on CFL Learning Achievement

Significant positive associations were observed among OLE, SE and Chinese language
LA. The structural equation modeling revealed that ACC, SI, and CO exerted a significant
direct positive impact on international students’ Chinese language LA within the online
context. These results align with sociocultural theory, which highlights the importance of
interaction in second language learning environments [8]. Through interaction with peers,
course content, and online learning materials, learners develop language knowledge and
skills via processes of object regulation and other regulation.

At the level of object regulation, accessible and abundant online learning resources
offer international students flexible learning opportunities. These resources support au-
tonomous exploration of content, independent use of language learning resources and
tools, and the development of flexible thinking skills, enabling learners to become creators
of knowledge rather than mere recipients [21,22]. In addition, clearly defined learning
objectives, well-designed instructional activities, and the effective integration of online
technologies help digital-native learners quickly adapt to the online environment. They are
able to use various digital tools to complete learning tasks [12], enhance their foreign lan-
guage communication skills in virtual settings [20], and ultimately improve their Chinese
language LA.

At the level of other regulation, online CFL courses provide opportunities for peer
interaction and collaboration. These interactions encourage learners to learn from each
other, receive feedback, and engage in meaning negotiation. Such processes foster the
development of higher-order thinking skills and contribute to more effective learning
outcomes. These findings align with previous research [12,20].

Thus, the OLE, through its provision of rich learning resources, structured course
design, and opportunities for peer interaction, functions as both an object regulation
and other regulation tool, creating a supportive environment that facilitates international
students’ development of Chinese language skills and intercultural understanding through
social interaction.

It is noteworthy that, although international students in China perceived a high level of
teacher support in OLE, teacher support, as a form of other regulation, did not have a direct
positive impact on their Chinese language LA. This finding contrasts with results from
the previous study [12]. One possible explanation is that in online settings, teachers are
often expected to act as guides and facilitators rather than mere instructors or transmitters
of knowledge [8]. From a sociocultural perspective, learning outcomes are shaped by
how environmental factors are embedded in learners’ ongoing goal-directed activities.
In this study, teacher support primarily captures affective and behavioral dimensions,
such as friendliness, fairness, emotional consideration, availability of help, frequency
of communication, and encouragement. These forms of support primarily operate at a
contextual level, shaping learners’ willingness to engage, rather than directly scaffolding.
As a result, teacher support may influence achievement indirectly by creating favorable
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conditions for self-regulation and engagement, rather than through an immediate impact
on language outcomes.

In contrast, student interaction, another form of other regulation, involves commu-
nicative exchanges, timely response, and collaborative problem-solving, often occurring at
moments when learners encounter difficulties or interruptions in the learning process. Such
interaction provides immediate opportunities for feedback, negotiation of meaning, and
task performance, thereby exerting a more proximal influence on learning achievement.

5.3. Student Engagement as a Mediator Linking Online Learning Environment and CFL
Learning Achievement

The current study found that student engagement served as a mediator between
OLE and Chinese language LA among international students in China, which aligns with
sociocultural theory. According to this theory, various dimensions of OLE function as both
object regulation and other regulation tools, enabling learners to activate self-regulation
through social interaction with the learning environment and the use of mediation tools.
This process, in turn, increases their engagement and enhances their LA.

Teacher support and peer interaction provide a sense of social presence, which fa-
cilitates social interaction [8], helps construct a supportive environment, and fosters a
positive attitude towards online learning [26]. This encourages students to trust and rely
on their teachers and peers [25], increasing the frequency of use of cognitive strategies
and prompting greater engagement in online foreign language learning [7]. Additionally,
ACC and CO function as object regulation tools, providing a better collaborative envi-
ronment [28]. They meet learners’ individualized learning needs, supporting the creative
development of autonomous learning [29], and significantly enhance student engagement
within online learning. The increased engagement further promotes international students’
acquisition of Chinese language skills and intercultural understanding. This finding vali-
dates the significant impact of student engagement on LA, which aligns with the previous
studies [30,31].

Although teacher support showed no significant direct effect on international students’
Chinese language LA, its impact was transmitted via student engagement during online
learning. This finding suggests that international students engaged in online learning
place greater reliance on autonomy and self-regulation to achieve their learning goals,
underscoring the critical role of learner self-regulation in online foreign language education.
Furthermore, the results revealed a distinctive role of teacher support within the online
CFL learning context. Specifically, the function of teacher support as other regulation is
manifested more through its capacity to stimulate and guide students’ engagement, rather
than directly influencing LA. Timely feedback from teachers, as well as their understanding
and respect for the intercultural backgrounds of international students, effectively nurtured
their emotions and feelings. This, in turn, stimulates their affective involvement and en-
gagement. A higher level of engagement facilitates the internalization of Chinese language
knowledge, thus contributing to improving LA.

This study contributes to a more nuanced view of student engagement within online
foreign language learning. While previous research has demonstrated that engagement
serves as a mediator linking academic emotions to learning achievement [31], as well as
between academic adaptation and academic performance [32], the present research further
reveals that international students’ engagement within online CFL learning also serves as
an intermediary mechanism linking learners’ perceived online learning environment to
learning achievement. From a sociocultural perspective, the mediating effect of student
engagement is consistent with the view that learning is shaped through learners’ active
involvement in material and social environments. Within the online foreign language
learning context, student engagement can be understood as reflecting how learners respond
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to object regulation and other regulation during the learning process, thereby linking
environmental conditions and learning achievement.

5.4. Practical Implications

These findings revealed that effective online foreign language learning relies on the
coordinated functioning of object regulation, other regulation, and learner self-regulation.
More specifically, effective online foreign language learning should not only consider envi-
ronmental design, but should also consider how such environmental conditions encourage
both immediate and sustained learner engagement. Several practical implications for online
CFL instruction—and online foreign language education more broadly—are recommended.

First, with regard to object regulation, the accessibility of learning materials and clear
course organization represent important environmental conditions in online CFL learning.
Hence, higher education institutions and instructors are suggested to prioritize the opti-
mization of online learning environment. Specifically, broad access to learning resources,
flexibility in learning time and pace, and well-organized course structures should be en-
sured. These conditions help provide international students with stable and manageable
learning conditions that support sustained participation in online CFL learning.

Second, in terms of other regulation, both teacher support and student interaction
should be fostered as important sources of academic and social support in online CFL
learning settings. Teachers are encouraged to provide appropriate guidance, encourage-
ment, and communication to help students remain engaged and supported throughout
the learning process. In addition, communication among students should be facilitated to
promote supportive peer relationships, reduce feelings of isolation, and encourage contin-
ued participation in online learning. Such forms of support are particularly important for
international students facing linguistic and intercultural challenges in online contexts.

Finally, regarding self-regulation, sustaining student engagement is important for
maintaining learning continuity and quality for international learners. Accordingly, instruc-
tional practices should place greater emphasis on supporting student engagement in online
learning, helping international students to remain actively involved in language learning
activities beyond temporal and spatial constraints.

6. Conclusions
This study investigated 447 international students in China regarding their percep-

tions of online learning environment (OLE), student engagement (SE), and their learning
achievement (LA) in online Chinese as a Foreign Language (CFL) learning. Using structural
equation modeling, the study explored the associations between these variables and the
mediating role of SE. The results revealed that accessibility of online learning materials,
student interaction, and course organization had significant positive effects on LA. Fur-
thermore, SE mediated the positive influence of OLE on LA. These results highlight the
importance of both environmental and learner-related factors in enhancing outcomes in on-
line CFL learning. In particular, the findings emphasize the unique role of teacher support
in online learning environment and the critical importance of learner self-regulation.

In addition, the findings offer insights for promoting the sustainable development of
digital learning provision and the long-term delivery of online foreign language learning in
higher education. Online language learning serves as an approach supporting educational
transformation when appropriate learning conditions are in place. The present study illus-
trates that the sustainability of online CFL education depends not only on the availability of
technological infrastructure, but also on a well-designed and carefully maintained digital
learning environment that encourages active participation and sustained engagement, par-
ticularly among international students from diverse linguistic and cultural backgrounds.
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This study has the following limitations. First, it relied solely on quantitative data
collected through a questionnaire survey. Qualitative methods, such as in-depth interviews,
could be employed in future research to explore additional factors that may influence online
CFL learning achievement. Second, learning achievement in this study was measured using
self-reported perceptions. Although self-reported measures have been widely used and
validated in educational research, they may still be subject to common method bias. Future
studies are therefore encouraged to include objective measures of language proficiency,
where feasible, to allow for a more holistic assessment of international students’ learning
outcomes in online CFL courses.
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