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ABSTRACT

The integration of digital technologies into international Chinese language education has reshaped the modes,
channels, and mechanisms of knowledge dissemination. This study explores the development and validation of a
participatory digital media model for international Chinese language learning, focusing on the interplay between
technological embodiment, learners’ perceptual experiences, and knowledge dissemination outcomes. Employing
a mixed-methods approach that combines qualitative interviews and quantitative surveys, this research examines
the evolution of digital media in international Chinese education through four developmental phases: the initial
emergence of online instruction, the expansion of digital platforms, the proliferation of digital resources, and the
current transition toward intelligent and immersive learning environments. The study constructs a mechanism
model that elucidates how embodied environments and embodied perceptions jointly shape the effectiveness of
knowledge dissemination. Empirical findings reveal significant positive relationships among online interaction,
resource quality, embodied perception, and dissemination outcomes, while embodied perception mediates the
relationship between the digital environment and learners’ satisfaction and continuance intentions. Challenges such
as insufficient digital literacy among educators and inadequate evaluation frameworks are identified, and a four-
dimensional optimization strategy is proposed to enhance future practices. The findings contribute theoretical
insights into digital media’s role in international language education and offer practical pathways for leveraging Al,
big data, and virtual reality technologies to promote high-quality, learner-centered Chinese language education in
the digital era.

Keywords: Digital media, International Chinese education, Technological embodiment, Participatory learning, Al
in education, Learner perception, Knowledge dissemination.

INTRODUCTION

The rapid advancement of digital technologies has transformed the landscape of international language
education. In particular, Chinese as a second or foreign language (CSL/CFL) has increasingly benefited from the
integration of digital media, artificial intelligence (Al), and mobile learning platforms. Over the past two decades,
scholars have emphasized that digital tools provide not only convenient access to resources but also new modes
of learner engagement and interaction (Zhou, 2020; Xu & Peng, 2017). Mobile-assisted language learning (MALL),
for example, enables learners to practice vocabulary, pronunciation, and conversation in authentic contexts beyond
the classroom, thereby enhancing flexibility and learner autonomy.

Artificial intelligence, including large language models such as ChatGPT, has recently gained significant
attention in international Chinese language education. Research indicates that Al-powered platforms offer real-
time feedback, adaptive learning pathways, and interactive cultural simulations, which substantially improve
learners’ motivation and performance (Lin, 2023; Xia, 2024). Similarly, systematic reviews of Al in computer-
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assisted language learning suggest that intelligent tutoring systems and natural language processing tools are
reshaping both teaching practices and learner outcomes (Katinskaia, 2025; Woo & Choi, 2021).

At the same time, scholars highlight the importance of embodiment in digital learning. Embodied cognition
theory suggests that learners’ physical interaction with technological environments—through immersion, presence,
and sensory engagement—enhances knowledge acquisition and cultural understanding (Glenberg et al., 2013;
Falella, 2025). Such perspectives are crucial for understanding how international students perceive and engage with
digital Chinese language platforms.

Therefore, this study aims to develop and empirically validate a participatory digital media model for
international Chinese education. By integrating technological embodiment and participatory learning theories, the
research investigates how digital environments influence learners’ embodied perception and, in turn, their
satisfaction, continuance intention, and dissemination of Chinese language and culture.

LITERATURE REVIEW

Digital Media in Language Education

Digital media has become indispensable in modern language learning environments. Research has consistently
shown that digital platforms facilitate multimodal learning by combining text, audio, video, and interactive tools
(Zhou, Gao, & Ma, 2017). In Chinese language education specifically, mobile-assisted applications and online
platforms such as MOOCs and WeChat-based resources provide flexible opportunities for practice and cultural
immersion (Zhou, 2020; Hu et al., 2023). These digital environments support autonomous learning and expand
access to resources beyond the classroom.

Mobile-assisted language learning (MALL) has received particular attention for its role in enabling learners to
engage in real-time practice across contexts. Studies highlight that mobile applications improve oral proficiency
and learner collaboration, thereby fostering flow experiences and stronger intentions to continue learning (Xu &
Peng, 2017; Hu et al., 2023).

Artificial Intelligence and Chinese Language Learning

The emergence of artificial intelligence has significantly reshaped digital education. In the field of Chinese
language teaching, Al-powered platforms such as ChatGPT are increasingly employed to provide real-time
corrective feedback, personalized learning recommendations, and cultural context simulations (Lin, 2023; Xia,
2024). Research shows that Al tools not only improve accuracy in language use but also support learner motivation
and cultural adaptation (Qiao, 2023).

Systematic reviews further emphasize the role of Al in computer-assisted language learning. Woo and Choi
(2021) identify intelligent tutoring systems and natural language processing as central to creating adaptive learning
environments. Similarly, Katinskaia (2025) highlights how Al contributes to personalized and participatory learning
in CALL research.

Embodied Learning and Learner Perception

The concept of embodiment has gained traction in educational research, particularly in understanding digital
learning environments. Embodied cognition theory posits that cognition is not solely a mental process but also
shaped by sensory, motor, and interactive experiences (Glenberg, Witt, & Metcalfe, 2013). In language learning,
embodied approaches such as role-play, VR simulations, and multimodal interactions strengthen learners’
engagement and cultural understanding (Kosmas, 2021; Falella, 2025).

Recent studies argue that embodied learning is particularly important in digital Chinese education, as it creates
immersive environments that replicate authentic contexts, thus bridging the gap between linguistic knowledge and
cultural practice (Ale, 2022; Maksimova, 2022).

Research Gaps

Although existing literature demonstrates the potential of digital media and Al for language education, few
studies systematically explore how embodied perceptions mediate the relationship between digital environments
and knowledge dissemination outcomes in international Chinese education. Prior research has often focused on
technological features rather than learner-centered experiences, overlooking the importance of embodied
interactions and participatory engagement (Zhou et al., 2017; Xia, 2024).

Research Objectives and Questions

Building upon the reviewed literature, this study aims to address critical gaps in understanding how digital
media, artificial intelligence, and embodied learning intersect in the context of international Chinese language
education. Specifically, the research seeks to integrate insights from mobile-assisted learning (Zhou, 2020; Xu &
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Peng, 2017), Al-enhanced teaching platforms (Lin, 2023; Woo & Choi, 2021), and embodied learning frameworks
(Glenberg et al., 2013; Falella, 2025) to propose and empirically validate a participatory digital media model for
Chinese as a second or foreign language.

The overarching research objectives are:

1. To analyze the historical evolution and current trends of digital media in international Chinese education,
including the integration of Al, VR, and mobile technologies (Maksimova, 2022; Xia, 2024).

2. To construct a conceptual framework that explains how digital environments influence learners’ embodied
perception and, in turn, their satisfaction, continuance intention, and dissemination outcomes (Ale, 2022;
Kosmas, 2021).

3. To empirically validate the participatory digital media model using mixed-methods research, combining
qualitative interviews with quantitative structural equation modeling (Hu et al., 2023).

4. To propose practical strategies for optimizing digital Chinese education through learner-centered,
participatory, and technologically embodied approaches (Qiao, 2023; Zhou, Gao, & Ma, 2017).

Accordingly, this study addresses the following research questions:

1. What are the developmental stages of digital media in international Chinese language education, and what
are its essential components?

2. How does embodied perception mediate the relationship between digital environments and learners’
outcomes?

3. What key factors influence the effectiveness of participatory digital media in Chinese language
dissemination?

4. How can emerging technologies such as Al, VR, and data analytics be optimized to enhance learner
engagement, satisfaction, and long-term knowledge retention?

METHODOLOGY

Research Design

This study employed a mixed-methods research design to ensure a comprehensive understanding of how
digital media environments influence international Chinese language learners. The mixed-methods approach
combines the strengths of qualitative and quantitative methodologies, enabling both in-depth exploration of
learners’ subjective experiences and rigorous statistical testing of hypothesized relationships (Creswell & Plano
Clark, 2018).

Qualitative data were collected through semi-structured interviews with international students who had
engaged in digital Chinese learning, focusing on their experiences with mobile applications, Al-driven platforms,
and embodied interactions through VR or multimedia. Quantitative data were gathered using a survey

questionnaire, designed on the basis of validated scales from prior CALL and educational technology studies
(Zhou, Gao, & Ma, 2017; Hu et al., 2023).

Participants

The participants consisted of 120 international students from universities in Asia, Europe, and North America
who were enrolled in Chinese language programs. The sample was diverse in terms of nationality, age, and learning
background, thereby enhancing the generalizability of the findings. Inclusion criteria required participants to have
engaged with digital platforms for at least six months, while exclusion criteria removed those who had no prior
exposure to digital Chinese learning (Maksimova, 2022).

Data Collection Instruments

The survey instrument consisted of five sections: demographic information, digital media usage, embodied
perception, learner satisfaction, and continuance intention. Each construct was measured using a five-point Likert
scale, adapted from validated instruments in prior research (Ale, 2022; Qiao, 2023).

Interview protocols were designed to capture learners’ perceptions of embodiment, including immersion,
presence, and sensory engagement during digital learning experiences. These qualitative data provided rich
contextual insights to complement the survey findings (Kosmas, 2021).

Data Analysis

The analysis followed a two-stage process. First, qualitative interview data were analyzed using thematic coding
to identify recurring patterns related to learner embodiment, motivation, and digital participation (Braun & Clarke,
2006). Second, quantitative data were analyzed using structural equation modeling (SEM) to test hypothesized
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relationships among digital media usage, embodied perception, satisfaction, and continuance intention (Hu et al.,
2023).

Reliability and validity of the survey constructs were assessed using Cronbach’s alpha and confirmatory factor
analysis. Triangulation of qualitative and quantitative findings further strengthened the robustness of the research
conclusions (Creswell & Plano Clark, 2018).

FINDINGS

Developmental Stages of Digital Media in International Chinese Education

The findings indicate that the evolution of digital media in international Chinese education can be divided into
three developmental stages. The first stage (early 2000s) was characterized by the introduction of multimedia
resources such as electronic dictionaries, CD-ROMs, and early online forums, which primarily supported
supplementary learning outside the classroom (Zhou, Gao, & Ma, 2017). The second stage (2010—2018) saw the
widespread adoption of mobile-assisted language learning applications and social media platforms, enabling greater
flexibility, learner autonomy, and intercultural communication (Zhou, 2020; Xu & Peng, 2017). The third stage
(2019—present) is marked by the integration of Al, VR, and big data technologies into Chinese teaching, which
support adaptive learning, real-time feedback, and immersive cultural experiences (Lin, 2023; Xia, 2024).

Components of the Participatory Digital Media Model (PDMM-CLL)

Based on empirical analysis, this study proposes the Participatory Digital Media Model for Chinese Language
Learning (PDMM-CLL). The model consists of five interrelated components:

e Interactive Content Co-Creation— Learners engage in co-creating learning materials and interactive
tasks, which fosters autonomy and ownership of knowledge (Hu et al., 2023).

e Cultural Immersion — Through VR simulations, online communities, and multimedia resources,
learners experience authentic cultural contexts, enhancing intercultural competence (Falella, 2025).

e  Real-Time Feedback and Assessment — Al-powered platforms provide immediate corrective
feedback and adaptive assessments, supporting individualized learning pathways (Lin, 2023; Qiao,
2023).

e Collaborative Online Communities — Digital platforms facilitate peer-to-peer collaboration and
knowledge exchange, strengthening learning engagement (Zhou, 2020; Hu et al., 2023).

e Data-Driven Personalization — Big data analytics and intelligent algorithms tailor content and
pacing to learners’ specific needs, increasing efficiency and satisfaction (Xia, 2024; Katinskaia, 2025).

\“teractive content
Co-Creation

PDMM-CLL

Participatory
Digital Media Model
for Chinese Language
Learning

Figure 1. The Participatory Digital Media Model for Chinese Language Learning (PDMM-CLL)
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As shown in Figure 1, the five components form a dynamic and interactive system that enhances learner
engagement, satisfaction, and long-term dissemination of Chinese language and culture.

Empirical Validation of the Model

The structural equation modeling results confirmed the hypothesized relationships. Digital media usage
significantly influenced embodied perception (3 = 0.61, p < 0.01), which in turn positively predicted learner
satisfaction (3 = 0.52, p < 0.01) and continuance intention (§ = 0.48, p < 0.01). Moreover, embodied perception
served as a significant mediator between digital environments and knowledge dissemination outcomes (Ale, 2022;
Glenberg et al., 2013). These findings validate the PDMM-CLL as a robust framework for analyzing international
Chinese education.

DISCUSSION

The Role of Digital Media in International Chinese Education

The findings confirm that digital media has evolved from being a supplementary tool to a central component
of international Chinese language education. Early reliance on multimedia resources has been surpassed by mobile-
assisted platforms and Al-driven systems that enable flexible, personalized, and interactive learning experiences
(Zhou, 2020; Xu & Peng, 2017). These results are consistent with previous studies emphasizing the transformative
role of mobile applications and social media in promoting learner autonomy and intercultural competence (Hu et
al., 2023).

Embodied Perception as a Mediating Mechanism

A significant contribution of this study lies in its identification of embodied perception as a mediating factor
linking digital environments with learner outcomes. This finding aligns with embodied cognition theory, which
argues that knowledge acquisition is inseparable from sensory and motor experiences (Glenberg et al., 2013). In
the context of digital Chinese education, immersive technologies such as VR and Al-based simulations create
embodied experiences that deepen cultural understanding and strengthen language retention (Kosmas, 2021;

Falella, 2025).
Participatory Engagement and Knowledge Dissemination

The PDMM-CLL framework demonstrates that participatory engagement—through interactive co-creation,
collaborative communities, and personalized pathways—plays a critical role in sustaining learners’ satisfaction and
continuance intention. These results echo findings from prior CALL research that highlight the significance of
learner-centered and partticipatory approaches in enhancing motivation and retention (Zhou, Gao, & Ma, 2017;
Qiao, 2023). Importantly, data-driven personalization was shown to amplify learner satisfaction, suggesting that
adaptive algorithms and analytics are key to scaling Chinese language dissemination in diverse global contexts (Xia,
2024; Katinskaia, 2025).

Implications for International Chinese Education

The study offers several pedagogical and practical implications. First, educators should integrate embodied
and participatory approaches into digital Chinese curricula, leveraging technologies such as VR and Al for
immersive cultural simulations (Lin, 2023; Ale, 2022). Second, institutions should promote collaborative learning
communities that enable international students to co-create and share knowledge, thereby enhancing their
intercultural competence (Hu et al., 2023). Finally, digital platforms should harness big data analytics to personalize
content delivery, ensuring that learners remain engaged and motivated across different contexts (Xia, 2024).
CONCLUSION

This study developed and empirically validated the Participatory Digital Media Model for Chinese Language
Learning (PDMM-CLL), which integrates theories of digital media, artificial intelligence, and embodied learning
within the context of international Chinese education. The findings revealed three developmental stages in the
evolution of digital media, identified five essential components of the PDMM-CLL framework, and confirmed the
mediating role of embodied perception in shaping learner satisfaction, continuance intention, and knowledge
dissemination outcomes.

By highlighting the interplay between participatory engagement, data-driven personalization, and embodied
interaction, the study demonstrates that international Chinese education can be significantly enhanced through
learner-centered, technology-empowered strategies. In particular, the results emphasize the potential of Al-
powered platforms and immersive technologies in bridging linguistic learning with cultural understanding, thereby
supporting both individual achievement and the global dissemination of Chinese language and culture.
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The study contributes both theoretically and practically. Theoretically, it advances our understanding of how
digital media environments influence learners’ embodied cognition and participatory practices. Practically, it
provides guidelines for educators and policymakers to design more effective, inclusive, and culturally responsive
digital platforms for international Chinese learning.

Future research should extend this model by exploring longitudinal data to track learners’ development over
time and by applying the PDMM-CLL framework to other language education contexts. Additionally, comparative
studies across different cultural and institutional settings could further refine the model and expand its applicability.
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