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Abstract: With the rapid development of artificial intelligence (AI) in higher education, Al-assisted teaching has become a
powerful driver for cultivating students’ global competence in the digital economy. This study investigates the relationship
between Al engagement and global competence among cross-border e-commerce students in Chinese universities. The Al
engagement construct includes four dimensions: personalization and adaptivity, interactivity and feedback, learning analytics
support, and perceived usefulness of Al tools. Global competence is measured by knowledge, cognitive, and action dimensions.
Using a quantitative approach, data were collected from 428 undergraduate students through validated questionnaires. Structural
Equation Modeling (SEM) was employed to examine the relationships among constructs. Results indicate that Al engagement
significantly enhances students’ global competence, particularly through personalization and feedback mechanisms. Learning
analytics support and perceived usefulness also positively influence the cognitive and action dimensions of global competence.
The findings highlight the pedagogical importance of integrating Al tools into e-commerce education to promote digital readiness,
intercultural communication, and employability in global markets.
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. This design was suitable for identifying the strength and

1. Introduction direction of relationships among the variables and testing the
In today’s globalized digital economy, cross-border e- proposed conceptual model using structural equation

commerce professionals must possess not only technical and modeling (SEM).

marketing knowledge but also the capacity for intercultural

S ) o ; : 2.2. Instruments
communication, ethical decision-making, and sustainable

action[1][2]. As the boundaries between technology, Two validated scales were adapted for this gtudy. The Al
commerce, and culture become increasingly blurred, the Engagement Scale was de\'/eloped based on prior models of
cultivation of global competence through Al-enhanced technology-enhanced learning and user acceptance [6][7][8]-
pedagogy becomes a crucial educational goal[3]. Despite It consisted of four dlme?n?lons: personalization and
growing interest in Al-supported learning, empirical studies adaptivity (4 items), interactivity and feedback (4 items),
examining how Al engagement influences students’ global learning analytics support (4 items), and perceived usefulness
competence remain limited[4]. This study aims to fill this of Altools (4 items). These dimensions captured how students
research gap by investigating the relationship between Al experlegqed AI—basecll .learnlng environments in terms of
engagement and global competence among cross-border e- adap.tab1.11ty, Interactivity, feedback quality, performance
commerce students. This study aims to measure Al monitoring, and perceived educational value.
engagement levels among cross-border e-commerce students, The Global Competence Scale was adapted from
assess their global competence across knowledge, cognition, frameworks developed by the OECD [1] and Deardorff [5]. Tt
and action dimensions, and analyze how Al engagement megsured three dlmensmps: knowledge (4 1tems), cognitive
influences global competence. The research will employ (4 items), and action (4 items). These d1mens1(?ns re?ﬂected
structured methods to evaluate these relationships, providing students’ understanding of global issues, their ability to
insights into the role of Al in enhancing global competence[5]. analyze perspectives and think critically, and their willingness
to act responsibly in multicultural or international contexts.
2. Research Methodo]ogy All items were rated on a five-point Likert scale ranging from
1 (strongly disagree) to 5 (strongly agree), providing
2.1. Research Design quantitative measures of participants’ responses.

This study adopted a quantitative correlational research

. ; e 2.3. Participants
design to examine the relationship between students’ Al 3 p

engagement and their global competence in the context of Data were collected from 428 undergraduate students
cross-border  e-commerce  education. A  structured majoring in cross-border e-commerce at four universities in
questionnaire survey was used as the primary data collection ~ China. The participants were selected using a purposive
instrument, allowing for systematic and reliable measurement ~ Sampling method to ensure relevance to the research
of the constructs under investigation. The questionnaire objectives. Among them, 61% were female and 39% were
comprised two main sections. The first section focused on male, with an average age of 20.4 years. All participants had
students’ engagement with Al-assisted teaching technologies, ~ Prior exposure to Al-assisted teaching tools within their
while the second measured their level of global competence. academic programs, ensuring familiarity with the constructs
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measured.

2.4. Data Analysis

Data analysis was conducted using Structural Equation
Modeling (SEM) with AMOS 26.0. The analysis followed a
two-step approach. First, Confirmatory Factor Analysis (CFA)
was performed to assess the measurement model’s validity
and reliability, including tests for construct validity,
composite reliability, and average variance extracted (AVE).
Second, model fit was evaluated using standard indices such
as Comparative Fit Index (CFI), Tucker-Lewis Index (TLI),
Root Mean Square Error of Approximation (RMSEA), and
the Chi-square/degrees of freedom ratio (¥*/df). Finally, path
analysis was employed to test the hypothesized relationships
between Al engagement dimensions and global competence
outcomes, providing empirical evidence for the study’s
conceptual framework, as shown in Figure 1.

3. Results

Table 1. Reliability and Convergent Validity of Measurement
Constructs
Construct Cronbach’s a CR AVE
Personalization &
Adaptivity 0.89 0.90 0.68
Interactivity &

Feedback 0.91 0.92 0.71
Learning Analytics 087 088 0.66

Support
Perceived Usefulness 0.88 0.89 0.67
Knowledge 0.90 0.91 0.69
Cognitive 0.89 0.90 0.68
Action 0.88 0.89 0.65

Structural Equation Modeling (SEM) was employed using
AMOS 26.0 to examine the relationship between Al
engagement and global competence among cross-border e-
commerce students. The measurement model demonstrated
strong psychometric properties. All factor loadings were
above 0.70 and significant at p < .001, indicating good
convergent validity. Composite reliability (CR) values ranged
from 0.83 to 0.91, and average variance extracted (AVE)
values exceeded the 0.50 threshold, confirming construct
reliability and validity, as shown in Table 1.

Table 2. Model Fit Coefficients for SEM Analysis

Model Fit Value Recommended
Indices Threshold
y?/df 2.34 <3.00
CFI 0.95 > (.90
TLI 0.94 > (.90
RMSEA 0.052 <0.08

The overall model fit indices indicated a satisfactory fit
between the hypothesized model and the observed data (y*/df
= 2.34, CFI = 0.95, TLI = 0.94, RMSEA = 0.052). These
values meet commonly accepted criteria (CFI and TLI > 0.90,
RMSEA < 0.08), supporting the adequacy of the model
structure, as shown in Table 2.

Path analysis revealed that all hypothesized relationships
between Al engagement dimensions and global competence
dimensions were significant (p < .001). Specifically,
Interactivity and Feedback exerted the strongest influence on
Cognitive Competence (p = 0.42), demonstrating that
interactive learning and timely feedback from Al systems
effectively enhance students’ analytical and reflective
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thinking skills. Personalization and Adaptivity significantly
predicted Knowledge Competence (B = 0.38), highlighting
the importance of adaptive Al systems in facilitating
understanding of global and professional concepts.
Meanwhile, Learning Analytics Support and Perceived
Usefulness of Al Tools both had significant positive impacts
on Action Competence (f = 0.34 and B = 0.29, respectively),
suggesting that performance tracking and the perceived value
of Al tools motivate students to apply their learning in real-
world, multicultural contexts.

Personalization & [=0.38
Adaptivity
Knowledge
Competence
Interactivity & p=042
Feedback
By Cognitive
’_’-‘8_'_9'53——-—-'-"’ Competence
Learning Analytics
Support
£=0.29
Action
Competence
Perceived Usefulnessl B=0.29 &
of Al Tools /

Figure 1. Model Path Coefficients for SEM Analysis

Overall, the findings confirm that AI engagement
contributes meaningfully to the development of students’
global competence. Among all predictors, interactivity and
adaptivity emerged as key drivers of higher-order cognitive
and knowledge-based outcomes, while learning analytics and
perceived usefulness foster students’ readiness for global
action and problem-solving in digital commerce settings.

4. Discussion

The findings of this study confirm that Al engagement
serves as a crucial factor in cultivating students’ global
competence, particularly in the context of cross-border e-
commerce education [3][9]. By integrating Al-driven
technologies into teaching and learning, students are able to
engage with knowledge in more personalized, reflective, and
globally oriented ways[2]. Personalized and adaptive Al
learning environments empower students to access culturally
diverse content and tailor their learning strategies to global
contexts, thereby promoting inclusivity and cross-cultural
understanding[4]. This adaptive capacity enables learners to
develop flexible thinking and respond effectively to the
dynamic nature of international business environments
[1]{10].

Moreover, interactive Al feedback mechanisms play a
central role in enhancing cognitive engagement and
reflection[11]. Real-time feedback provided by Al systems
allows students to evaluate their understanding continuously,
identify learning gaps, and adjust their strategies
accordingly[4].  This  reflective  process  deepens
comprehension, strengthens problem-solving abilities, and
contributes to the development of intercultural empathy, an
essential component of global competence[5][12]. Similarly,
learning analytics support gives students valuable insights
into their learning behaviors and progress[13]. By visualizing
data on performance and participation, Al analytics
encourages self-regulated and autonomous learning, which in



turn nurtures global awareness and responsibility[2].

In addition, students’ perceived usefulness of Al tools
significantly influences their motivation and behavioral
engagement. When learners recognize Al technologies as
beneficial for improving efficiency, creativity, and
professional readiness, they are more likely to apply their
knowledge in authentic cross-border business settings[2].
This intrinsic motivation enhances not only their academic
performance but also their readiness to operate in global
digital marketplaces[14].

Overall, the study supports the notion that Al-assisted
teaching extends beyond academic enhancement[15]. It plays
a transformative role in preparing students for the global
digital economy by fostering analytical thinking, intercultural
sensitivity, and action-oriented learning[3]. These findings
highlight the strategic value of Al integration in higher
education, underscoring its potential to bridge technological
innovation with global competence development[1][9].

5. Conclusion

This study reveals that Al engagement significantly
enhances the global competence of cross-border e-commerce
students. The four dimensions collectively strengthen
students’ knowledge, cognitive skills, and action abilities in
global contexts. Practically, curriculum designers should
integrate Al tools to foster intercultural learning, teachers
should apply adaptive feedback systems to personalize
instruction, and institutions should provide Al literacy
training and technical support. However, as the study relies
on self-reported data from a single country, future research
should include longitudinal and cross-national investigations
for broader validation.

Acknowledgments

This research was supported by the Educational Research
Project of the University of Science and Technology Liaoning,
Project No.33 in 2025, titled "AI Assisted and Globally
Competent Cross-border E-commerce Course Development."
The authors would like to express their sincere gratitude for
the financial and academic support provided by this project,
which played a vital role in the successful completion of this
study

References

[1] OECD. (2018). Preparing our youth for an inclusive and
sustainable world: The OECD PISA global competence

framework. OECD Publishing.

22

[4]

[10]

[11]

[13]

Rahiman, H. U., Omar, R., & Al-Fraihat, D. (2024). Al-driven
learning analytics and employability skills in digital commerce
education. Education and Information Technologies, 29(2),
1187-1204.

Guillén-Yparrea, M., & Ramirez-Montoya, M. S. (2023).
Artificial intelligence in education for global competence: A
systematic review and future agenda. Education and
Information Technologies, 28(6), 7295-7315.

Chen, Y., Li, Z., & Liu, S. (2024). Exploring Al engagement
and student learning outcomes in digital business programs:
Evidence from Chinese universities. Computers & Education,
210, 104865.

Deardorft, D. K. (2006). Identification and assessment of
intercultural competence as a student outcome of
internationalization. Journal of Studies in International
Education, 10(3), 241-266.

Sun, P. C., Tsai, R. J., Finger, G., Chen, Y. Y., & Yeh, D.
(2008). What drives a successful e-Learning? Computers &
Education, 50(4), 1183-1202.

Al-Fraihat, D., Joy, M., & Sinclair, J. (2020). Evaluating E-
learning systems success: An empirical study. Computers in
Human Behavior, 102, 67-86.

Rahiman, M. H., Singh, M. K. M., & Ong, Y. S. (2024). Al-
enhanced feedback and student engagement in higher
education. Computers & Education, 205, 104919.

Zawacki-Richter, O., Marin, V. 1., Bond, M., & Gouverneur, F.
(2019). Systematic review of research on artificial intelligence
applications in higher education. International Journal of
Educational Technology in Higher Education, 16(1), 39.

Knight, J. (2022). Internationalization revisited: New
directions and paradigms. Journal of Studies in International
Education, 26(3), 203-220.

Xie, H., Chu, H.-C., Hwang, G.-J.,, & Wang, C.-C. (2023).
Trends and development in artificial intelligence-assisted
learning: A review of empirical studies (2010-2022).
Computers and Education: Artificial Intelligence, 4, 100136.

Bourn, D. (2018). Understanding global skills for 21st century
professions. Palgrave Macmillan.

Ifenthaler, D., & Yau, J. Y.-K. (2020). Utilising learning
analytics for study success: Reflections on current empirical
findings. Research and Practice in Technology Enhanced
Learning, 15(1), 4.

Ryan, R. M., & Deci, E. L. (2000). Self-determination theory
and the facilitation of intrinsic motivation, social development,
and well-being. American Psychologist, 55(1), 68—78.

Holmes, W., Bialik, M., & Fadel, C. (2021). Artificial
intelligence in education: Promises and implications for
teaching and learning. Center for Curriculum Redesign.



