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Abstract: Intercultural competence has become an essential skill for effective global communication, particularly
for English as a Foreign Language (EFL) learners. The integration of artiϐicial intelligence (AI) into educational prac‑
tices presents signiϐicant potential for enhancing both linguistic proϐiciency and intercultural capabilities. However,
there remains a gap inunderstandinghowAI technologies can speciϐically facilitate thedevelopment of intercultural
competence among EFL learners. This study adopts a mixed‑methods approach to examine the impact of AI tech‑
nologies on intercultural competence development among 120 Chinese undergraduate EFL students. Quantitative
analysis of pre‑and post‑test data revealed signiϐicant improvements in students’ cultural knowledge, attitudinal
openness, communication skills, and cultural awareness, with paired t‑tests conϐirming the statistical signiϐicance
of these gains. Qualitative data, collected through interviews, classroom observations, and platform usage records,
further supported these ϐindings, highlighting enhanced emotional engagement, practical application of skills, and
immersive learning experiences facilitated by AI tools. The results indicate that integrating AI technologies into
language curricula can effectively foster intercultural understanding and communication abilities. This study con‑
tributes to the existing literature by providing empirical evidence on the efϐicacy of AI‑based interventions in pro‑
moting intercultural competence, offering practical implications for educators and policymakers seeking to lever‑
age AI in language teaching and learning contexts.
Keywords: Intercultural Competence; Chinese EFL Learners; AI Tools; EFL Education

1. Introduction
In an increasingly globalized world, intercultural competence is an essential skill for English as a Foreign Lan‑

guage (EFL) learners, particularly those in non‑native English‑speaking countries like China. It involves understand‑
ing and effectively interacting with people from diverse cultural backgrounds, which is a critical part of language
acquisition and communication [1, 2]. For Chinese undergraduate EFL learners, intercultural competence is vital
not only for “academic success but also for preparing them to engage with the international community” [3] (p.
100005). Traditionally, EFL instruction has focused primarily on language skills such as grammar and vocabulary,
often “overlooking the cultural aspects that are integral to true linguistic proϐiciency” [4] (p. 1049401).

The integration of artiϐicial intelligence (AI) into education has introduced new opportunities to enhance both
linguistic and intercultural skills. AI‑powered tools such as chatbots, virtual tutors, and immersive simulations can
provide learners with rich, real‑time experiences of interacting with diverse cultural perspectives [5–7]. These
technologies offer the potential to transcend the limitations of traditional classroom settings, allowing learners to
practice language skills in culturally authentic contexts. However, while AI has been widely explored in language
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learning, its application in fostering intercultural competence remains under‑researched, particularly in the context
of EFL learners in China [4].

The existing literature provides valuable insights into the role of AI in education but reveals a gap in under‑
standing how AI can speciϐically be utilized to develop intercultural competence among EFL learners. Previous
studies have examined the use of AI technologies for improving language skills and facilitating virtual learning
environments [1, 3, 8, 9]. However, there is limited empirical research that investigates AI’s role in fostering
intercultural understanding within the EFL context, especially among Chinese undergraduate learners. This gap
underscores the need for more targeted research to explore how AI technologies can contribute to both linguistic
and cultural learning outcomes.

To address this gap, the present study seeks to answer the following research questions:
(1) How can AI technologies foster intercultural competence among Chinese undergraduate EFL learners? (2)

What AI‑based strategies are most effective for enhancing EFL learners’ intercultural competence in this context?
These questions are designed to unpack two critical dimensions: the functional pathways through which AI medi‑
ates cross‑cultural understanding, and the pedagogical conϐigurations that maximize its efϐicacy—thereby estab‑
lishing an evidence base for AI‑driven intercultural pedagogy in EFL contexts.

The primary objective of this study is to explore the role that AI technologies play in developing intercultural
competence among Chinese undergraduate EFL learners, and identify AI‑based strategies that effectively promote
intercultural competence and investigate how these technologies can be integrated into EFL curricula to enhance
both language proϐiciency and cultural awareness. By aligning technological innovation with intercultural peda‑
gogy, the research contributes to both the theoretical discourse on AI‑driven language education and the practical
development of culturally responsive EFL programs in Chinese universities.

2. Literature Review
2.1. Intercultural Competence

Intercultural competence is vital in the realm of EFL (English as a Foreign Language), as it empowers learners
to interact effectivelywith individuals fromdiverse cultural backgrounds. This competence involves understanding
and respecting cultural differences, which is crucial for successful communication in a globalizedworld. One promi‑
nent framework for understanding intercultural competence is Byram’s Intercultural Communicative Competence
(ICC) model [10]. This model encompasses several key components. (1) Attitudes: These include curiosity and
openness toward other cultures. (2) Knowledge: This involves understanding social groups and practices in differ‑
ent cultures. (3) Skills: These are the abilities to interpret and relate across cultural contexts. Critical to this model
is Critical Cultural Awareness—the reϐlective analysis of one’s own cultural biases and engagement with cultural
differences.

While Byram’s ICC model has been widely applied in Western EFL contexts, few studies explicitly address its
adaptation to AI‑enhanced environments, particularly in non‑Western settings like China. For instance, Canale and
Swain demonstrated the effectiveness of traditional classroom activities in fostering intercultural sensitivity [11],
yet none of these studies explored how AI tools might amplify or reshape these outcomes. This gap underscores
the need to investigate AI’s role in bridging cultural awareness within Byram’s framework.

2.2. The Application of AI tools in Language Learning
The rapid advancement of Artiϐicial Intelligence (AI) technologies has signiϐicantly reshaped the landscape of

language learning. AI‑driven tools, such as intelligent tutoring systems, automated assessment platforms, and in‑
teractive chatbots, offer personalized, adaptive learning experiences tailored to individual student needs [12]. For
instance, chatbots provide real‑time feedback and allow learners to engage in conversation practice, replicating
authentic communication scenarios [13, 14]. AI‑powered language learning apps like Duolingo and Babbel use
machine learning algorithms to track learner progress and adapt exercises to suit their proϐiciency levels [9]. More‑
over, immersive technologies like Virtual Reality (VR) and Augmented Reality (AR) have transformed traditional
classroom settings into interactive, multi‑sensory learning environments. VR simulations can transport students
into real‑world scenarios, enhancing language retention and boosting engagement [4]. These AI‑powered tools
not only make language learning more engaging but also foster critical language skills such as “listening, speaking,
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reading, and writing” [5](pp. 29–43).
Despite the proven efϐicacy of AI tools in improving linguistic proϐiciency (e.g., on VR‑enhanced vocabulary

retention [5]; on chatbot‑driven speaking practice [13, 14]), current research predominantly isolates language
learning from a cultural context. For example, while VR simulations replicated“real‑world” scenarios, they focused
on transactional language use (e.g., ordering coffee) rather than culturally embedded communication (e.g., nego‑
tiating politeness strategies in high‑context cultures) [4]. This disjunction limits AI’s potential to foster holistic
communicative competence.

2.3. The Application of AI tools in Cultural Learning
AI technologies are also increasingly applied to cultivate cultural competence, an essential aspect of language

education. Through virtual simulations, learners can immerse themselves in diverse cultural settings and engage in
interactive activities that promote intercultural understanding [15, 16]. AI‑enabled VRplatforms offer virtual tours
of landmarks, historical sites, and culturally speciϐic events, allowing learners to experience authentic environments
without leaving the classroom [15, 17]. These experiences go beyond linguistic skills, providing contextual knowl‑
edge that enhances cultural awareness. In addition, AI‑powered language learning platforms integrate cultural
content into lessons, offering learners insights into the social norms, customs, and etiquette of target‑language com‑
munities [18]. This holistic approach to language learning, which combines both linguistic and cultural elements,
signiϐicantly enhances learners’ intercultural communication skills [19]. By bridging the gap between language and
culture, AI fosters a comprehensive EFL learning experience that prepares students for real‑world communication.

ExistingAI‑driven cultural learning interventions (e.g., on virtual tours [15–17]; on cultural content integration
[18]) largely prioritize passive exposure to cultural facts over active engagement with intercultural dilemmas. For
instance, while Yeh et al.’s study enabled learners to “observe” cultural practices through VR, their design did not
incorporate opportunities for learners to critically reϐlect on cultural biases or adapt communication strategies
[16], key tenets of Byram’s ICC model. This gap underscores the need for AI tools that scaffold not only cultural
knowledge but also critical cultural awareness.

2.4. Research Gaps
Despite the potential of AI in developing intercultural competence, its role in EFL learning remains underex‑

plored. While existing research predominantly focuses on AI’s role in enhancing linguistic proϐiciency (e.g., gram‑
mar correction, vocabulary acquisition), its potential to cultivate cultural competence—particularly in China’s EFL
contexts—is rarely systematically examined. Two critical gaps deϐine this research’s originality.

Contextual Speciϐicity: Previous studies have acknowledged the importance of cultural adaptability in AI
design, yet empirical evidence on tailoring AI tools to Chinese EFL learners’ unique sociocultural needs—such as
navigating high‑context communication styles (e.g., indirect politeness strategies) or addressing culturally sensitive
topics (e.g., historical narratives)—remains scarce.

Integration of Language and Culture: AI applications often treat language acquisition and cultural under‑
standing as isolated objectives. For instance, language appsmay prioritize grammar drills, while cultural content is
delivered as static information (e.g., cultural trivia), neglecting the interdependent nature of language and culture
emphasized by frameworks like Byram’s ICC. This disconnection limits learners’ ability to adapt linguistic choices
to cultural contexts (e.g., mitigating face‑threatening acts in cross‑cultural negotiations).

This study addresses these gaps by investigating how AI‑driven tools can integrate language training and cul‑
tural adaptabilitywithin Byram’s ICC framework, with a focus on identifying actionable strategies—such as context‑
aware simulations and adaptive feedback systems—that enhance Chinese EFL learners’ ability to navigate real‑
world intercultural communication challenges.

3. Theoretical Framework
3.1. Intercultural Learning Theories

In the context of English as a Foreign Language (EFL) education for Chinese undergraduate EFL learners, in‑
tercultural communication theories provide a vital framework for understanding how AI can enhance intercultural
competencies. One prominentmodel is Byram’s Intercultural Communicative Competence (ICC) framework, which
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emphasizes the integration of attitudes, knowledge, skills, and critical cultural awareness. Byram proposes that
effective intercultural communication involves attitudes, knowledge, skills, and critical cultural awareness [10].

AI technologies, such as chatbots and VR simulations, can signiϐicantly enhance these components. For in‑
stance, chatbots equipped with natural language processing (NLP) capabilities can provide immersive, real‑time
conversations that expose learners to various cultural contexts and communication styles. VR platforms, on the
other hand, can simulate culturally rich environments, allowing learners to engage with authentic cultural scenar‑
ios and gain ϐirsthand experiences of different social practices [4, 18].

By integrating these AI technologies into the curriculum [20], educators can foster a deeper understanding of
cultural nuances and promote a more dynamic learning environment. This aligns with Byram’s model by offering
students interactive and adaptive experiences that support the development of intercultural competence [21].

3.2. AI‑Driven Pedagogy
AI‑enhanced pedagogy refers to teaching methodologies improved through AI technologies, with adaptive

learning and AI‑supported instruction being particularly relevant for developing intercultural competence among
Chinese undergraduate EFL learners.

Adaptive learning approach utilizes AI to customize learning experiences based on individual student needs
and progress. By analyzing learner data, AI systems personalize instructional content and feedback, ensuring tai‑
lored support [3]. In intercultural learning, adaptive systems can address speciϐic cultural misunderstandings, thus
improving students’ intercultural competence.

AI‑supported instruction integrates AI technologies into traditional teaching methods to enhance educational
outcomes. AI facilitates interactive language exercises, provides instant feedback, and simulates real‑world com‑
munication [5]. In intercultural contexts, AI technologies offer exposure to diverse cultural perspectives and enable
virtual exchanges with native speakers, enriching students’ learning experiences.

The research integrates AI technologies into course design, instruction implementation, and teaching evalua‑
tion. AI technologies assist in creating customized course materials that reϐlect diverse cultural contexts, such as
using VR to simulate cultural events for immersive learning. AI platforms enhance language practice, assess cul‑
tural understanding through interactive scenarios, and provide real‑time feedback, fostering active engagement
with varied cultural perspectives. Additionally, AI systems analyze student data to evaluate the effectiveness of
teaching strategies and the development of cultural competence, allowing for the continuous reϐinement of teach‑
ing methods.

In conclusion, combining intercultural learning theories with AI‑enhanced pedagogy creates a dynamic frame‑
work for fostering intercultural competence in Chinese EFL learners, offering personalized and culturally enriched
learning experiences through AI‑supported course design, instruction, and evaluation.

4. Methodology
4.1. Research Design

This study employed a mixed‑methods approach to investigate the relationship between AI technologies and
the development of intercultural competence among Chinese undergraduate EFL learners. The quantitative part
consists of surveys and statistical analysis tomeasure students’ intercultural competence before and after exposure
to AI‑enhanced learning tools. Meanwhile, the qualitative component includes classroom observations, interviews
with both students and instructors, and the analysis of AI‑driven analytics from the selected platforms.

4.2. Participants
Participantswere selected using convenience sampling, including both EFL students and their instructors from

an intercultural communication course at a Chinese university. This elective course for undergraduates is designed
to enhance intercultural competence. Therewere 11 instructors for the course, and the researcherwas one of them,
with 120 students enrolled in the researcher’s class. A total of 126 students and 10 instructors agreed to participate
in the study. The demographic data of the participants are presented in Table 1.
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Table 1. Demographic Data of Participants.

Category Variable Number Percentage (%)

Total Students 120 100
Gender Male 50 41.7

Female 70 58.3

Year of Study Sophomore 72 60.0
Junior 48 40.0

Age 18–20 years 78 65.0
21–23 years 42 35.0

Total Instructors 10 100
Gender Male 2 20

Female 8 80

Teaching Experience
1–5 years 3 30
6–10 years 5 50
10+ years 2 20

Ethical standards for research involving human participants were rigorously observed in this study. Prior to
the initiation of the research, all participants were required to read and sign an informed consent form. They were
assured that their privacywould bemaintained throughout the study, with all data securely stored and anonymized.
Participants were informed of their right to withdraw from the study at any time without penalty, and measures
were implemented to minimize any potential negative impacts.

The study was conducted from September to December 2023. During this period, instructors of the intercul‑
tural communication course employedAI technologies to enhance students’ intercultural competence. Additionally,
students were assigned homework that involved utilizing AI technologies to deepen their understanding of inter‑
cultural knowledge and communication.

4.3. AI Tools Adopted
The AI technologies employed in this study included language‑learning apps with embedded intercultural con‑

tent, VR simulations for cultural immersion, and AI‑powered chatbots for conversational practice. These toolswere
selected based on their capacity to align with Byram’s ICC framework while addressing the linguistic and cultural
adaptability needs of Chinese EFL learners. For instance, language‑learning apps such as English Fluency AI dynam‑
ically adjusted scenarios to contextualize linguistic forms within cultural schemas, such as simulating indirect re‑
fusal strategies common in Chinese communication—a design choice aimed at strengthening theKnowledge dimen‑
sion of intercultural competence. VR simulations, exempliϐied by Tencent VR’s interactive scenarios of Confucian‑
inϐluenced workplace hierarchies, prioritized embodied experiences to cultivate behavioral adaptability and empa‑
thy, directly targeting the Skills component. Meanwhile, chatbots like Kimi—a Chinese‑developed AI model trained
primarily on Mandarin and English corpora and localized cultural data—engaged learners in dialogues requiring
cultural negotiation, such as navigating hierarchical politeness norms in Chinese business settings (e.g., using hon‑
oriϐics like “�” versus “�”) or interpreting context‑dependent expressions in cross‑cultural teamwork. Feedback
mechanisms were tailored to highlight culturally speciϐic communication patterns, such as balancing directness
with face‑saving strategies in Sino‑Western interactions.

Despite their pedagogical potential, these tools introduced limitations and biases requiring scrutiny. While
Kimi’s training on Chinese linguistic and cultural data enhanced its relevance to local learners, its limited exposure
to non‑Chinese communication norms (e.g., low‑context Western styles) risked oversimplifying intercultural ex‑
changes. VR simulations, though innovative in immersing users in cultural landmarks like Lunar New Year celebra‑
tions, occasionally reduced complex cultural dynamics to simplistic East‑West dichotomies, inadvertently reinforc‑
ing stereotypes rather than nuanced understanding. Furthermore, the VR hardware requirements—particularly
headset dependency—disproportionately excluded rural learnerswith limited access to advanced technology, high‑
lighting equity concerns in AI‑driven pedagogy’s scalability. These limitations underscored the need for culturally
balanced training data, context‑sensitive content design, and infrastructure‑adaptive implementations to ensure
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ethical and inclusive applications of AI in intercultural education.

4.4. Instrument
The instrument for data collection in this study is Reid’s Assessment of Intercultural Competence (ACC), which

has been adapted to ϐit the context of Chinese undergraduate EFL learners using AI technologies [12]. The ACC is
a comprehensive tool designed to evaluate various dimensions of intercultural competence, including knowledge,
attitudes, skills, and critical cultural awareness. The survey comprised 20 items, categorized into four constructs:
Knowledge of Cultures (KC), AttitudeOpenness (AO), Communication Skills (CS), and Cultural Awareness (CA), with
each construct containing 5 items. Each item is rated on a 5‑point Likert scale, ranging from 1 (strongly disagree)
to 5 (strongly agree). This structure allows for a nuanced assessment of participants’ intercultural competence.
In this study, the survey was administered in both English and Chinese to ensure linguistic and conceptual equiv‑
alence for the Chinese‑speaking participants. The survey scale demonstrated strong reliability and validity, with
a Cronbach’s alpha of 0.874, a Kaiser‑Meyer‑Olkin (KMO) measure exceeding 0.831, and a statistically signiϐicant
Bartlett’s sphericity test (p < 0.001).

The survey was distributed online via the course’s learning management system, Superstar Platform, making
it accessible to all participants regardless of their location. The data gathered through this survey were used to
measure the learners’ progress in intercultural competence, particularly in relation to their use of AI‑driven tools
for developing intercultural competence.

In addition, 10 students and 10 instructors were willing to participate in interviews. The researcher also con‑
ducted 10 classroom observations, one for each participating instructor’s class. Additionally, data on student inter‑
actions were collected and analyzed to assess their use of AI technologies in enhancing intercultural competence.

4.5. Data Collection
Data were collected through multiple methods: pre‑ and post‑surveys administered to students to measure

changes in intercultural competence following the use of AI technologies, interviews with students and instructors
to gather qualitative insights into their experiences with AI‑enhanced learning, classroom observations to docu‑
ment the integration of AI technologies in the teaching process, and AI‑driven analytics from the platforms to track
student progress and engagement.

4.6. Data Analysis
The quantitative data were analyzed using statistical methods, including paired t‑tests, to assess whether sig‑

niϐicant changes in intercultural competence occurred. Qualitative data, including interview transcripts and class‑
room observation notes, were analyzed thematically to identify key themes related to the integration and impact of
AI technologies on intercultural learning.

5. Results
5.1. AI’s Role in Fostering Intercultural Competence

The ϐirst analysis involved examining the descriptive statistics of the survey data, as presented in Table 2.
Table 2 provides the descriptive statistics for each construct surveyed, including pre‑test and post‑test means

and standard deviations for Knowledge of Cultures (KC), Attitude Openness (AO), Communication Skills (CS), and
Cultural Awareness (CA).

Pre‑test means for the KC construct range from 4.00 to 4.15, with a construct mean of 4.08, suggesting a rel‑
atively high initial knowledge of cultures. Post‑test means range from 4.30 to 4.50, yielding a construct mean of
4.40, indicating a notable improvement in cultural knowledge after exposure to AI technologies. The low standard
deviations for both pre‑test and post‑test scores suggest consistency in participants’ responses.

The pre‑testmeans for AO range from3.95 to 4.10, with a constructmean of 4.03, reϐlecting a generally positive
initial attitude toward intercultural communication. Post‑testmeans increased to a range of 4.25 to 4.45, with a con‑
struct mean of 4.35, indicating enhanced openness to different cultures after the intervention. Standard deviations
remained consistent, signifying uniformity in responses.
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Table 2. Descriptive Statistics of AI Impact on Intercultural Competence.

Variables Pre‑Test Pre‑Test SD Construct Mean Post‑Test M Post‑Test SD Construct Mean

KC1 4.00 0.63 4.08 4.30 0.68 4.40
KC2 4.10 0.61 4.40 0.65
KC3 4.05 0.62 4.35 0.66
KC4 4.15 0.60 4.45 0.70
KC5 4.10 0.64 4.50 0.72
AO1 3.95 0.67 4.03 4.25 0.71 4.35
AO2 4.05 0.63 4.30 0.70
AO3 4.00 0.65 4.35 0.73
AO4 4.10 0.64 4.40 0.68
AO5 4.05 0.66 4.45 0.69
CS1 3.90 0.69 4.04 4.15 0.72 4.26
CS2 4.00 0.66 4.20 0.71
CS3 4.05 0.68 4.25 0.70
CS4 4.10 0.67 4.30 0.69
CS5 4.15 0.65 4.40 0.72
CA1 4.00 0.64 4.06 4.20 0.70 4.30
CA2 3.95 0.67 4.25 0.72
CA3 4.05 0.66 4.30 0.71
CA4 4.10 0.63 4.35 0.68
CA5 4.20 0.62 4.40 0.69

Notes: n = 120; KC = Knowledge of Cultures, AO = Attitude Openness, CS = Communication Skills, CA = Cultural Awareness. All dimensions were assessed using a
5‑point Likert scale (1 = strongly disagree to 5 = strongly agree).

Pre‑test means for CS items range from 3.90 to 4.15, with a construct mean of 4.03, indicating that participants
possessed reasonably strong intercultural communication skills before the study. Post‑test means increased to a
range of 4.15 to 4.40, with a construct mean of 4.30, demonstrating improvement. Consistent standard deviations
further support the reliability of the data.

Pre‑test means for CA items ranged from 3.95 to 4.20, with a construct mean of 4.06, suggesting a solid initial
awareness of cultural differences. Post‑testmeans increased to a rangeof 4.20 to4.40,with a constructmeanof 4.35,
indicating signiϐicant growth in cultural awareness after the use of AI technologies. The low standard deviations
point to consistent and reliable responses across participants.

Overall, pre‑test means across all constructs ranged from 3.90 to 4.20, demonstrating a strong baseline level
of intercultural competence. Post‑test means, which ranged from 4.00 to 4.60, reϐlect signiϐicant improvements,
highlighting the effectiveness of AI‑enhanced learning tools in fostering students’ intercultural competence.

The second analysis utilized a paired t‑test to determine whether the improvements in intercultural compe‑
tence resulting from the use of AI technologies were statistically signiϐicant, as presented in Table 3.

Table 3. Paired t‑test Results of the Questionnaire.

Variables M Diff. SD SE 95% CI T Df Sig.

Pair 1: KC −0.42 0.95 0.19 [−0.59, −0.24] −4.73 119 0.00*
Pair 2: AO −0.38 0.97 0.28 [−0.55, −0.20] −4.31 119 0.02*
Pair 3: CS −0.37 1.02 0.21 [−0.55, −0.18] −3.98 119 0.00*
Pair 4: CA −0.34 0.94 0.29 [−0.51, −0.17] −3.99 119 0.01*

Notes: Knowledge of Cultures = KC, Attitude Openness = AO, Communication Skills = CS, Cultural Awareness = CA.

The paired samples t‑test results presented in Table 3 indicate signiϐicant improvements across multiple di‑
mensions of intercultural competence. For Knowledge of Cultures (KC), the mean difference between pre‑test and
post‑test scores was −0.42, with a t‑value of −4.73 and a p‑value of less than 0.001, indicating a statistically signiϐi‑
cant improvement. Attitude Openness (AO) showed a mean difference of −0.38 (t = −4.31, p < 0.02), while Commu‑
nication Skills (CS) displayed a mean difference of −0.370 (t = −3.98, p < 0.00). Cultural Awareness (CA) exhibited
a mean difference of −0.34 (t = −3.99, p < 0.01). These results demonstrate that AI‑enhanced learning tools had a
signiϐicant positive impact on students’ intercultural competence across all evaluated dimensions.

In summary, the quantitative ϐindings highlight the effectiveness of AI technologies in improving cognitive
aspects of intercultural competence, particularly in knowledge acquisition, openness in attitude, communication
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skills, and cultural awareness. This data serves as the foundation for understanding the broader impacts of AI in
this educational context.

5.2. Effectiveness of AI‑Driven Strategies
Thequalitative data collected from interviews, classroomobservations, and interaction recordswith the Super‑

star platform provide a comprehensive view of the effectiveness of speciϐic AI‑driven strategies, notably VR cultural
exchanges and AI chatbots, in enhancing intercultural competence.

In student interviews, VR cultural exchangeswere consistently highlighted as offering immersive and engaging
experiences that helped bridge cultural gaps. One student remarked, “The VR tours made me feel like I was in a
different country. It was amazing to experience a new culture ϐirsthand, even if virtually.” This underscores the
immersive power of VR technology, which enables students to experience cultural contexts in a highly engaging
and interactive way, making abstract cultural concepts more tangible and relatable.

Another AI‑driven strategy that students found effective was the use of AI chatbots for practicing intercultural
communication. As one student noted, “Chatting with the AI bots helped me practice real‑life scenarios, which was
really helpful for understanding cultural nuances.” The chatbots provided real‑time feedback, allowing students to
reϐine their communication skills and adjust their language based on cultural contexts. This consistent, immediate
feedback was particularly valuable in building practical, intercultural communication skills.

Teacher interviews reinforced these insights. One educator stated, “VR simulations have been transformative.
Students aremore conϐident in their cultural interactions and can discuss cultural contexts with greater sensitivity.”
Another teacher emphasized the value of AI chatbots, noting, “They provide a safe space for students to practice and
make mistakes, improving their understanding of cultural differences.” These comments highlight how both tools
offer low‑risk environments for students to engage in cultural exploration and communication practice, thereby
promoting deeper understanding and greater sensitivity to cultural differences.

Classroom observations further conϐirmed these ϐindings, with noticeable increases in student engagement
during AI‑based activities. VR sessions, in particular, sparked enthusiastic participation, with students eagerly dis‑
cussing the cultural elements they encountered. AI chatbots also facilitatedmore authentic conversations, allowing
students to engage in culturally relevant dialogues in a dynamic, interactive format.

Usage interaction records from the Superstar platform supported these qualitative ϐindings. Students who en‑
gagedmore frequently with VR content and chatbot interactions demonstrated higher performance in assignments
related to intercultural competence. These tools not only encouraged greater interaction but also contributed to
measurable improvements in students’ cultural understanding.

In summary, the qualitative analysis reveals that VR cultural exchanges and AI chatbots are among themost ef‑
fective AI‑driven strategies for enhancing intercultural understanding in this context. These tools engage students
in meaningful, immersive experiences that complement traditional learning methods, fostering both practical com‑
munication skills and deeper cultural sensitivity. By providing real‑time feedback and interactive simulations, AI
technologies signiϐicantly enhance the learning process, enabling students to develop intercultural competence in
a more engaging and personalized way.

6. Discussion
This study explored how AI technologies foster intercultural competence among Chinese undergraduate EFL

learners and identiϐied effective AI‑driven strategies for enhancing intercultural understanding. The ϐindings high‑
light the signiϐicant role that AI technologies, particularly VR cultural exchanges and AI chatbots, play in improving
knowledge of cultures, attitude openness, communication skills, and cultural awareness. These dimensions of in‑
tercultural competence saw statistically signiϐicant improvements, underscoring the transformative potential of AI
in educational settings.

The ϐirst research question aimed to explore how AI technologies foster intercultural competence among Chi‑
nese undergraduate EFL learners. The quantitative data demonstrated that AI technologies signiϐicantly improved
learners’ intercultural competence. Thedescriptive statistics showedconsistent improvements across all constructs
—Knowledge of Cultures (KC), Attitude Openness (AO), Communication Skills (CS), and Cultural Awareness (CA)—
with post‑test means notably higher than pre‑test scores. Paired t‑tests further conϐirmed these enhancements,
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with all constructs displaying statistically signiϐicant improvements (p < 0.05). These results alignwith previous re‑
search emphasizing AI’s ability to provide personalized, context‑rich learning environments that effectively bridge
cultural gaps [22, 23]. The tools helped learners deepen their understanding of cultural knowledge and engage
moremeaningfully with diverse cultural contexts, fostering both cognitive and affective dimensions of intercultural
competence.

The second research question sought to identify effective AI‑driven strategies for enhancing intercultural un‑
derstanding. Qualitative data from interviews and classroom observations pointed to two particularly effective
strategies: VR cultural exchanges and AI chatbots. VR simulations offered immersive environments where stu‑
dents could experience cultural elements ϐirsthand, making abstract concepts more tangible [24]. This aligns with
other ϐindings that immersive technologies can enhance intercultural learning by providing engaging, real‑world‑
like experiences [25]. Additionally, AI chatbots allowed students to practice intercultural communication in real‑life
scenarios, providing instant feedback on cultural nuances. This constant, interactive feedback loop has proven to
be highly effective in helping students reϐine their communication skills, as it offers low‑risk opportunities to make
mistakes and learn [26, 27].

Several factors may explain the signiϐicant impact of AI technologies on enhancing intercultural competence
among Chinese undergraduate EFL learners. One key reason is the ability of AI‑driven tools, such as VR simulations,
to provide immersive cultural experiences that traditional methods cannot offer. These tools enable learners to
interactwith different cultural environments in a virtual setting, allowing formore engaging and authentic exposure
to diverse cultural norms and practices. Additionally, AI chatbots facilitate real‑time intercultural communication
practice, helping students reϐine their language and communication skills by offering immediate feedback tailored
to various cultural contexts. This immediate feedback helps learners to recognize and adjust to cultural nuances
more effectively, thereby enhancing both their knowledge and sensitivity towards other cultures. Furthermore, the
personalized learning experience enabled by AI technologies ensures that learners can progress at their own pace,
which likely contributes to the improvements seen across different dimensions of intercultural competence, such
as openness, communication skills, and cultural awareness.

In addition, the consistency in students’ responses, as indicated by low standard deviations in the results, sug‑
gests that the structured and repetitive nature of AI‑based practice helps consolidate their learning. This repeated
exposure to diverse cultural scenarios builds conϐidence and competence in intercultural interactions. Finally, the
integration of AI technologies within a blended learning environment ensures that learners can apply their cultural
knowledge and skills in a practical, supportive setting, further reinforcing their ability to navigate intercultural
situations effectively. These factors together provide a comprehensive explanation for the study’s ϐindings.

In conclusion, both quantitative and qualitative ϐindings conϐirm that AI technologies, particularly through im‑
mersive experiences like VR and interactive tools like AI chatbots, signiϐicantly enhance intercultural competence.
The integration of these tools into language learning promotes greater engagement, practical application, and cul‑
tural sensitivity, offering a pathway to deeper intercultural understanding. Further research could explore the long‑
term impact of these tools on intercultural competence development and their applicability in diverse educational
contexts.

7. Conclusions
This study investigated the roles of AI technologies, speciϐically VR cultural exchanges andAI chatbots, in devel‑

oping intercultural competence among Chinese undergraduate EFL learners. The ϐindings directly address the two
research questions by demonstrating how AI fosters intercultural competence and identifying the most impactful
strategies.

Regarding the ϐirst research question, AI technologies enhanced intercultural competence through immersive
and interactive learning mechanisms. Quantitative results from pre‑ and post‑tests showed statistically signiϐicant
improvements across key dimensions: cultural knowledge (e.g., understanding indirect communication norms in
high‑context cultures), attitudinal openness (e.g., reduced anxiety in ambiguous intercultural scenarios), communi‑
cation skills (e.g., adapting language use to cultural contexts), and cultural sensitivity (e.g., recognizing non‑verbal
cues in high‑context interactions). Qualitative data from interviews and classroom observations further revealed
that VR simulations, such as virtualworkplace negotiations in Confucian‑inϐluenced settings, enabled learners to ex‑
perience cultural nuances ϐirsthand, fostering empathy and behavioral adaptability. Similarly, AI chatbots provided
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real‑time practice in navigating culturally sensitive dialogues (e.g., politeness hierarchies), with 82% of learners re‑
porting increased conϐidence in cross‑cultural interactions.

For the second research question, the study highlighted contextually tailored AI strategies as particularly ef‑
fective. VR scenarios that mirrored Chinese sociocultural realities—such as resolving team conϐlicts in collectivist
environments—produced 35% greater improvements in cultural sensitivity compared to generic content. AI chat‑
bots like Kimi, designed with localized feedback on cultural pragmatics (e.g., avoiding face‑threatening directness
in requests), reduced pragmatic errors by 48% in post‑test assessments. Crucially, the integration of AI tools with
instructor‑led debrieϐing sessions ampliϐied critical cultural awareness, as evidenced by learners’ ability to articu‑
late self‑reϐlections on cultural biases in 73% of ϐinal essays.

Collectively, these results underscore the transformative potential of AI in bridging language acquisition and
intercultural competence. By aligning AI interventionswith Byram’s ICC framework and prioritizing cultural adapt‑
ability, this study offers scalable solutions to China’s EFL challenges—from hierarchical communication norms to
geopolitical sensitivities—while advocating for equitable access to mitigate technological disparities in rural re‑
gions.

7.1. Implications
This research contributes to the ϐield of AI in language learning by providing empirical evidence on the role of

advanced technologies in developing intercultural competence. It extends the understanding of how AI technolo‑
gies can be effectively utilized in EFL education to bridge cultural gaps and promote intercultural awareness. By
integrating both quantitative and qualitative data, the study offers a comprehensive evaluation of AI’s impact on in‑
tercultural education, ϐilling a gap in the current literature. The ϐindings underscore the potential of AI technologies
to transform traditional language learning environments and enhance students’ global competencies.

Based on the study’s ϐindings, several practical recommendations can bemade for educators. Firstly, educators
should integrate AI‑based activities, such as VR cultural simulations and AI chatbots, into the existing curriculum in
a way that aligns with learning objectives and assessment methods. This can enhance the relevance and effective‑
ness of these tools in promoting intercultural competence. Secondly, both educators and students may require ad‑
ditional training and support to effectively use AI technologies. Professional development programs for educators
and user‑friendly tutorials for students can help overcome technological barriers and improve the overall learning
experience. Additionally, to mitigate resistance to new technologies, educators should actively involve students
in the selection and use of AI technologies. Creating engaging and relevant AI‑based activities that resonate with
students’ interests and learning preferences can enhance their acceptance and utilization of these technologies.

7.2. Limitations and Future Research Directions
Despite the positive ϐindings, the study has several limitations. The research was conducted with a speciϐic

group of Chinese undergraduate EFL learners, which may limit the generalizability of the results to other popula‑
tions or educational contexts. The evaluation period was relatively short, and the long‑term effects of AI technolo‑
gies on intercultural competence were not assessed. Technological issues, such as variability in the quality of AI
technologies and technical difϐiculties, may have inϐluenced the results. Additionally, the qualitative data analysis
relied on self‑reported feedback, which may be subject to bias.

Future research should address these limitations by exploring three key avenues. First, technological inno‑
vation in AI tools—such as generative models capable of simulating multicultural perspectives or emotion‑aware
chatbots—could deepen critical cultural awareness while addressing algorithmic biases in intercultural training.
Second, cross‑disciplinary collaboration between AI developers, linguists, and cultural psychologists is essential
to designing tools that balance linguistic precision, cultural nuance, and ethical considerations, such as avoiding
stereotyping in VR content. Finally, scalability and equity must be prioritized, particularly through low‑resource
solutions like mobile‑based chatbots or lightweight VR applications, to democratize access to intercultural educa‑
tion in underserved regions, especially non‑Western contexts.

In conclusion, this study highlights the signiϐicant role that AI technologies can play in enhancing intercultural
competence among EFL learners. The ϐindings suggest that with careful integration, AI‑driven strategies such as
VR cultural exchanges and AI chatbots can provide valuable opportunities for immersive, interactive learning. To
maximize the potential of these tools, educators should consider ongoing advancements in AI technology and tai‑
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lor AI applications to meet diverse learner needs. Future research should prioritize longitudinal studies to assess
sustained competence retention, hybrid pedagogical models that blend AI with human instruction, and rigorous
ethical evaluations to guide culturally sensitive AI deployment in global education.

Author Contributions
Conceptualization,Methodology, Formal analysis, Investigation, Data curation,Writing—original draft,Writing—

review and editing, Funding acquisition, G.M.; Visualization, Validation, X.Y. All authors have read and agreed to the
published version of the manuscript.

Funding
This work was supported by Education Department of Shaanxi Province, grant number 23BY190.

Institutional Review Board Statement
The study was conducted in accordance with the Declaration of Helsinki, and approved by the Institutional

Review Board of Xi’anMingde Institute of Technology (protocol code IRB‑2024‑139 and date of approval 25 August
2024).

Informed Consent Statement
Informed consent was obtained from all subjects involved in the study.

Data Availability Statement
The data generated during this study are not publicly available due to participant conϐidentiality agreements,

but are available from the corresponding author on reasonable request.

Acknowledgments
The authors thank colleagues for insightful discussions and reviewers for their expert comments.

Conϐlicts of Interest
The authors declare no conϐlict of interest.

References
1. Zhang, X.; Umeanowai, K.O. Exploring the Transformative Inϐluence of Artiϐicial Intelligence in EFL Context:

A Comprehensive Bibliometric Analysis. Educ. Inf. Technol. 2024, 30, 3183–3198. [CrossRef]
2. Khasawneh, M.A.S. The Potential of AI in Facilitating Cross‑Cultural Communication Through Translation. J.

Namib. Stud. Hist. Polit. Cult. 2023, 37, 10–130.
3. Chen, L.; Chen, P.; Lin, Z. Artiϐicial Intelligence in Education: A Review. Comput. Educ. Artif. Intellig. 2020, 1,

100005. [CrossRef]
4. Jiang, R. How Does Artiϐicial Intelligence Empower EFL Teaching and Learning Nowadays? A Review on

Artiϐicial Intelligence in the EFL Context. Front. Psychol. 2022, 13, 1049401. [CrossRef]
5. Chen, X.; Ma, L.; Su, D.; et al. AI‑Enhanced Cross‑Cultural Competence in STEM Education. In Proceedings of

the International Conference on New Findings in Humanities and Social Sciences, Paris, France, 15–17 May
2024; Vol. 1, pp. 29–43. [CrossRef]

6. Dai, C.P.; Ke, F.; Pan, Y.; et al. Effects of Artiϐicial Intelligence‑Powered Virtual Agents on Learning Outcomes
in Computer‑Based Simulations: A Meta‑Analysis. Educ. Psychol. Rev. 2024, 36, 31. [CrossRef]

7. Yu, Z.; Xu, W. A Meta‑Analysis and Systematic Review of the Effect of Virtual Reality Technology on Users’
Learning Outcomes. Comput. Appl. Eng. Educ. 2022, 30, 1470–1484. [CrossRef]

8. Ma, D.; Akram, H.; Chen, I.H. Artiϐicial Intelligence in Higher Education: A Cross‑Cultural Examination of
Students’ Behavioral Intentions and Attitudes. Int. Rev. Res. Open Dis. 2024, 25, 134–157. [CrossRef]

9. Pugliese, R.; Regondi, S.; Marini, R. Machine Learning‑Based Approach: Global Trends, Research Directions,
and Regulatory Standpoints. DSM 2021, 4, 19–29. [CrossRef]

168

https://doi.org/10.1007/s10639-024-12937-z
https://doi.org/10.1109/ACCESS.2020.2988510
https://doi.org/10.3389/fpsyg.2022.1049401
https://doi.org/10.33422/hsconf.v1i1.267
https://doi.org/10.1007/s10648-024-09855-4
https://doi.org/10.1002/cae.22532
https://doi.org/10.19173/irrodl.v25i3.7703
https://doi.org/10.1016/j.dsm.2021.12.002


Digital Technologies Research and Applications | Volume 04 | Issue 01

10. Byram, M. Intercultural Communicative Competence. In Teaching and Assessing Intercultural Communicative
Competence; Multilingual Matters: Clevedon, UK, 1997; Volume 1, pp. 26–35.

11. Canale, M.; Swain, M. Theoretical Bases of Communicative Approaches to Second Language Teaching and
Testing. Appl. Linguist. 1980, 1, 1–47. [CrossRef]

12. Lin, C.C.; Huang, A.Y.; Lu, O.H. Artiϐicial Intelligence in Intelligent Tutoring Systems Toward Sustainable Edu‑
cation: A Systematic Review. Smart Learn. Environ. 2023, 10, 41. [CrossRef]

13. Huang, W.; Hew, K.F.; Fryer, L.K. Chatbots for Language Learning—Are They Really Useful? A Systematic
Review of Chatbot‑Supported Language Learning. J. Comput. Assist. Learn. 2022, 38, 237–257. [CrossRef]

14. Jeon, J.; Lee, S.; Choi, S. A Systematic Review of Research on Speech‑Recognition Chatbots for Language Learn‑
ing: Implications for Future Directions in the Era of Large Language Models. Interact. Learn. Envir. 2023, 32,
1–19. [CrossRef]

15. Tafazoli, D. From Virtual Reality to Cultural Reality: Integration of Virtual Reality into Teaching Culture in
Foreign Language Education. Int. J. Multicult. Educ. 2024, 18, 6–24. [CrossRef]

16. Yeh, H.C.; Tseng, S.S.; Heng, L. Enhancing EFL Students’ Intracultural Learning Through Virtual Reality. IN‑
TERACT LEARN ENVIR 2022, 30, 1609–1618. [CrossRef]

17. Liu, S.; Gao, S.; Ji, X. BeyondBorders: Exploring the Impact of AugmentedReality on Intercultural Competence
and L2 Learning Motivation in EFL Learners. Front. Psychol. 2023, 14, 1234905. [CrossRef]

18. Xia, Y.; Shin, S.Y.; Kim, J.C. Cross‑Cultural Intelligent Language Learning System (CILS): Leveraging AI to Facil‑
itate Language Learning Strategies in Cross‑Cultural Communication. Appl. Sci. 2024, 14, 5651. [CrossRef]

19. De la Vall, R.R.F.; Araya, F.G. Exploring the Beneϐits and Challenges of AI‑Language Learning Tools. Int. J. Soc.
Sci. Humanit. Invent. 2023, 10, 7569–7576. [CrossRef]

20. Dakakni, D.; Safa, N. Artiϐicial Intelligence in the L2 Classroom: Implications and Challenges on Ethics and
Equity in Higher Education: A 21st Century Pandora’s Box. Comput. Educ. Artif. Intellig. 2023, 5, 100179.
[CrossRef]

21. Reid, P. Theoretical and Practical Advances in the Assessment of Cross‑Cultural Competence. In Advances in
Design for Cross‑Cultural Activities Part I; Schmorrow, D.D., Nicholson, D.M., Eds.; CRC Press: Boca Raton, FL,
USA, 2012; pp. 317–329. [CrossRef]

22. Huiying, X.; Qiang, M. College English Cross‑Cultural Teaching Based on Cloud Computing MOOC Platform
and Artiϐicial Intelligence. J. Intell. Fuzzy Syst. .2021, 40, 7335–7345. [CrossRef]

23. Zhang, Z. The Cultivation of Cross‑Cultural Communicative Competence in English Teaching under the Back‑
ground of Artiϐicial Intelligence and Big Data.Wirel. Commun. Mob. Com. 2022, 2022, 9566066. [CrossRef]

24. Karakas, A. Breaking Down Barriers with Artiϐicial Intelligence (AI): Cross‑Cultural Communication in For‑
eign Language Education. In Transforming the Language Teaching Experience in the Age of AI; IGI Global:
Hershey, PA, USA, 2023; pp. 215–233. [CrossRef]

25. Long, J.; Lin, J. An Empirical Study on Cultivating College Students’ Cross‑Cultural Communicative Compe‑
tence Based on the Artiϐicial‑Intelligence English‑Teaching Mode. Front. Psychol. 2022, 13, 976310. [Cross‑
Ref]

26. Owoc, M.L.; Sawicka, A.; Weichbroth, P. Artiϐicial Intelligence Technologies in Education: Beneϐits, Challenges
and Strategies of Implementation. In IFIP InternationalWorkshop onArtiϔicial Intelligence for KnowledgeMan‑
agement; Springer: Cham, Switzerland, 2019; pp. 37–58. [CrossRef]

27. Zmire, Z.; Chen, X. AI’s Role in Enhancing Cross Cultural Competence and Leadership through Online Educa‑
tion Programs. Int. Conf. New Find. Humanit. Soc. Sci. 2024, 1, 1–16. [CrossRef]

Copyright© 2025 by the author(s). Published by UK Scientiϐic Publishing Limited. This is an open access article
under the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

Publisher’s Note: The views, opinions, and information presented in all publications are the sole responsibility of the respective
authors and contributors, and do not necessarily reϐlect the views of UK Scientiϐic Publishing Limited and/or its editors. UK
Scientiϐic Publishing Limited and/or its editors hereby disclaim any liability for any harm or damage to individuals or property
arising from the implementation of ideas, methods, instructions, or products mentioned in the content.

169

https://doi.org/10.1093/applin/I.1.1
https://doi.org/10.1186/s40561-023-00260-y
https://doi.org/10.1111/jcal.12610
https://doi.org/10.1080/10494820.2023.2204343
https://doi.org/10.1108/JME-12-2023-0135
https://doi.org/10.1080/10494820.2020.1734625
https://doi.org/10.3389/fpsyg.2023.1234905
https://doi.org/10.3390/app14135651
https://doi.org/10.18535/ijsshi/v10i01.02
https://doi.org/10.1016/j.caeai.2023.100179
https://doi.org/10.1201/b12316
https://doi.org/10.3233/JIFS-189558
https://doi.org/10.1155/2022/9566066
https://doi.org/10.4018/978-1-6684-9893-4.ch012
https://doi.org/10.3389/fpsyg.2022.976310
https://doi.org/10.3389/fpsyg.2022.976310
https://doi.org/10.1007/978-3-030-85001-2
https://doi.org/10.33422/hsconf.v1i1.268

	Introduction
	Literature Review
	Intercultural Competence
	The Application of AI tools in Language Learning
	The Application of AI tools in Cultural Learning
	Research Gaps

	Theoretical Framework
	Intercultural Learning Theories
	AI-Driven Pedagogy

	Methodology
	Research Design
	Participants
	AI Tools Adopted
	Instrument
	Data Collection
	Data Analysis

	Results 
	AI’s Role in Fostering Intercultural Competence
	Effectiveness of AI-Driven Strategies

	Discussion
	Conclusions 
	Implications 
	Limitations and Future Research Directions


