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Abstract

This study explores how incorporating generative artificial intelligence into the Collabo‑
rative Online International Learning (COIL) framework can enhance internationalisation
for home and social entrepreneurship education in multilingual settings. A four‑week
AI‑supported COIL programme was conducted with 30 postgraduate students from Rus‑
sian and Spanish programmes. Students collaborated in intercultural teams to develop
bilingual social innovation projects. Data were collected before and after the intervention
using validated scales measuring intercultural competence, social entrepreneurship skills,
AI literacy and ethics, and linguistic self‑efficacy. Repeated‑measures ANOVA indicated
statistically significant improvements across all domains, with moderate‑to‑large effect
sizes. The most pronounced gains were observed in mixed intercultural groups, which
may suggest a potential synergistic effect between authentic intercultural exchanges and
AI‑mediated language support. Additionally, notable improvementswere observed in eth‑
ical awareness of AI use and linguistic self‑efficacy. Overall, these findings suggest that the
AI‑COILmodelmay represent a practical and potentially scalable approach for integrating
language learning, intercultural competence, social innovation, and responsible AI use to
advance internationalisation in higher education.

Keywords: artificial intelligence; COIL; educational internationalisation; teachingRussian;
teaching Spanish; social entrepreneurship education; generative AI

1. Introduction
In an era marked by global challenges and the accelerated internationalisation of edu‑

cation, social entrepreneurship education (SEE) has become a fundamental issue in higher
education [1]. Research indicates that the convergence of globalisation, technological trans‑
formation, social inequality, and intercultural tensions requires universities to cultivate stu‑
dents’ ability to address social problems, understand multiculturalism and develop social
innovation and public responsibility skills [2]. SEE emphasises addressing real‑world so‑
cial problems through processes that include analysing social issues, understanding stake‑
holders, creating value, and evaluating impact. Fostering students’ ability to deal with
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global crises, intercultural conflicts, and sustainable development challenges is relevant to
training “agents of global change” in an internationalised environment [3].

In this context, distance/hybrid learning has become the norm. The internationali‑
sation of higher education has evolved from an approach focused on physical mobility
towards new modalities, such as virtual exchange and the integration of international di‑
mensions into the curricula themselves [4]. Collaborative Online International Learning
(COIL) is a mature pedagogical approach that connects geographically dispersed class‑
rooms through technology to foster environments that promote intercultural and global
competence [5]. It incorporates intercultural collaboration into existing curricula, deepen‑
ing internationalisation at home (IaH) experiences through project‑based tasks and reflec‑
tive practices [6]. IaH refers to the practice of systematically integrating intercultural and
global perspectives into curricula and student experiences within the local educational en‑
vironment, enabling all students, particularly the majority who are unable to participate in
international mobility, to achieve international learning outcomes [7]. As a more inclusive
and sustainable model of internationalisation than traditional student mobility, IaH is of
significant importance for achieving equity in higher education, improving intercultural
competence, supporting internationalised teaching practices among faculty, and ensuring
the continuity of internationalisation efforts after the pandemic [8]. With the maturation
of technological innovations such as COIL, virtual exchanges, and generative AI, the im‑
plementation of IaH is becoming increasingly diverse and efficient, heralding a new phase
of development for internationalisation in higher education [9].

At the same time, the capabilities of generative artificial intelligence (AI) in transla‑
tion, rewriting, information organisation, and multimodal creation are reshaping course
design, learning assessment, and competency frameworks for teachers and students, while
raising ethical questions related to transparency, bias, and privacy [10]. AI can support
intercultural collaboration through functions such as real‑time translation, register adap‑
tation, and discourse scaffolding, thereby enabling more effective communication across
linguistic and cultural boundaries [10,11]. Existing research has validated the capabilities
of AI and ethical frameworks within higher education separately and found COIL to be ef‑
fective in cultivating intercultural and global competence [6,11]. Intercultural competence
constitutes a system of attitude‑based capabilities, linked by knowledge and skills, and
oriented towards internalised transformation and adaptation to each situation. Its aim is
to help students achieve effective and diplomatic interaction in multicultural contexts [12].
Global competence (GC), as a multidimensional framework proposed by the Organisa‑
tion for Economic Co‑operation and Development (OECD), integrates cognitive, affective,
value‑based, and behavioural dimensions. Its objective is to cultivate students’ ability to
understand and analyse local, global, and intercultural issues, appreciate diverse perspec‑
tives, and participate effectively in intercultural contexts, while possessing the ability to
act for the collective well‑being and sustainable development [13].

Previous studies indicate that existing research on AI and COIL focuses predomi‑
nantly on intercultural or digital competencies, with a notable lack of exploration of AI‑
enabled SEE tasks in language teaching contexts [14]. Therefore, in this study, we focus
on Russian and Spanish, both of which are classified as minority/non‑majority languages
in their respective countries, with a limited number of students [15]. Current international
research instead focuses predominantly on English‑dominated intercultural collaboration
and internationalisation [16]. To the best of our knowledge, few studies have examined
the integration of Russian–Spanish multilingual collaboration, intercultural competence
development, and AI‑supported social entrepreneurship learning within a unified frame‑
work. This assessment is informed by a structured literature search conducted in Web of
Science, Scopus, and Google Scholar, using combinations of keywords such as “multilin‑
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gual collaboration”, “intercultural competence development”, and “AI‑supported learn‑
ing”, over the period 2015–2025. Furthermore, systematic research on AI at the inter‑
section of language and social entrepreneurship remains virtually non‑existent [17,18],
which prevents the interdisciplinary demands of SEE in internationalised contexts from
being addressed.

To address these gaps, we designed and implemented a month‑long AI‑enhanced
COIL programme integrated with the SEE, focusing on the Master’s in Russian Language
and Literature and the Master’s in Business Administration taught in Spanish, which al‑
lows for analysis of the context of Russian and Spanish language teaching. Employing
multilingual tasks in Russian and Spanish as a disciplinary bridge, we use ANOVA to ex‑
amine the combined impact on educational internationalisation, social entrepreneurship,
and AI literacy/ethics. This promotes innovation and empirical research in the interdisci‑
plinary Language + SEE teaching model for AI in international educational settings.

2. Literature Review and Study Objectives
2.1. Interdisciplinary and Sustainable Development in Social Entrepreneurship Education

Amid growing global challenges and rapid technological transformations that are re‑
shaping social structures, social entrepreneurship education (SEE) has become a funda‑
mental pathway within sustainable development frameworks. It provides higher educa‑
tion institutions with the necessary means to train the next generation in social innovation,
civic responsibility, and intercultural collaboration skills [19].

According to [2], contemporary universities facing structural risks from climate
change, poverty, violence, technological disruption, andAImust cultivate students’ ability
to address complex social challenges through entrepreneurial education and social inno‑
vation. This drives the transformation of universities to become “more socially integrated”
in the context of the new era. This closely aligns with the Sustainable Development Goals
(SDGs) for education, particularly SDG 4 (“Quality Education”), target 4.7: ensuring that
all learners acquire the knowledge and skills needed to promote sustainable development,
including global citizenship, sustainable lifestyles, gender equality, and an understand‑
ing of cultural diversity [20]. In an era marked by technological disruption, geopolitical
tensions, and worsening social inequalities, SDG 4 not only calls for an improvement in
the quality of education but also emphasises “equipping young people with the skills and
competencies needed to address global challenges”, a vision that is deeply aligned with
the social innovation capacities and sense of responsibility advocated by SEE [2,21]. At
the same time, sustainability‑oriented educational research indicates that a new genera‑
tion of students is experiencing a paradigm shift in education: they need intercultural,
interregional, and interdisciplinary learning to understand the complexity of global is‑
sues, while cultivating practical skills in real‑world social contexts [22]. Through stages
such as social problem analysis, stakeholder understanding, value creation, and impact
assessment, SEE cultivates students’ ability to address social crises and the challenges of
technological transformation [23].

Currently, many university programmes aimed at cultivating talent in the field of so‑
cial entrepreneurship continue to be based on the theoretical foundations and teaching
strategies of traditional entrepreneurship education [24]. However, social entrepreneur‑
ship and commercial entrepreneurship differ significantly regarding their conceptual ob‑
jectives and operational logic [25]. Social entrepreneurship not only requires technical and
financial business skills but also emphasises a range of cross‑cutting competencies that
are transferable to the context, such as systemic understanding, empathy, intercultural
communication [26], collaborationwith stakeholders, and social impact assessment [27,28].
Consequently, several scholars have argued that social entrepreneurship education must
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transcend traditional business school frameworks and adopt an interdisciplinary approach
to cultivate students’ ability to address public and social challenges [3]. The authors of [29]
emphasise that social entrepreneurship education must be interdisciplinary and integrate
business knowledge, public sector logic, and social sciences to equip students with inno‑
vative social entrepreneurship skills. The effective implementation of SEE requires the
construction of an interdisciplinary learning ecosystem.

2.2. Internationalisation of Higher Education and Collaborative Online International Learning

As the internationalisation of education accelerates, this interdisciplinary need inten‑
sifies [30,31]. Higher education must not only address local social challenges but also
cultivate students’ ability to understand and respond to global imperatives such as mul‑
ticultural conflicts, refugee crises, global poverty, climate crises, social inequalities, and
technological transformations. International research consistently recognises that global
problems have inherently transnational, intercultural, and trans‑systemic characteristics,
placing social entrepreneurship education at the natural intersection of internationalisa‑
tion and interdisciplinarity [32,33]. Reference [34] explicitly states that social entrepreneur‑
ship education should be based on research from diverse national and cultural contexts.
Through intercultural and interdisciplinary integration, it helps students understand the
structural variations in social problems in different regions, thus generating more uni‑
versally applicable and sustainable innovative solutions. Course design increasingly em‑
phasises the sequential chain of “interregional collaboration–intercultural understanding–
interdisciplinary integration”.

In the wake of the pandemic, IaH has emerged as a distinctive and predominant ap‑
proach within the theory of internationalisation in education. It emphasises global collab‑
oration and exchange between educational institutions, encompassing the transnational
mobility of students and staff, the internationalisation of curricula, and the exchange of
educational resources [35]. IaH was originally proposed in response to the structural lim‑
itation of internationalisation’s over‑reliance on cross‑border student mobility [36]. A key
theoretical contribution of IaH lies in challenging the implicit equation that ‘international‑
isation equals mobility’. Compared to traditional models of internationalisation, which fo‑
cus primarily on themobility of elite students, IaH places greater emphasis on accessibility,
equity, and inclusivity [37]. IaH is not a ‘substitute’ formobility‑based internationalisation,
but rather a structural complement to it, transforming internationalisation from ‘an expe‑
rience for a select few students’ into ‘a routine learning experience for all students’ [38].
COIL, as a representative form of IaH, emphasises joint design between institutions, team‑
work, and intercultural reflection. It is typically integrated into 4‑to‑12‑week modules
within existing courses (including language, discipline‑specific, and interdisciplinarymod‑
ules) andprovides studentswith authentic intercultural learning contextswithout the need
for physical mobility [39]. For example, SUNY COIL offers comprehensive implementa‑
tion resources, including course development guides, readiness self‑assessments, sample
syllabi, and assessment recommendations [40]. The Ulysseus COIL Handbook: A Practical
Guide for Educators provides a comprehensive set of operational guidelines covering course
descriptions, implementation procedures, assessment frameworks, and teacher training
for COIL, clearly outlining how to integrate it into classrooms engaged in international
collaboration within higher education [41].

The COIL model is now widely applied in higher education across disciplines such
as business, education, and the social sciences. It assists students in collaboratively tack‑
ling complex, cross‑cultural topics such as internationalmarket analysis, corporate sustain‑
ability, and digital education. This approach advances educational internationalisation,
particularly by fostering cross‑cultural collaboration, cultivating innovative practices, and
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enhancing students’ global teamwork capabilities [23,42]. A case study by the American
Council on Education (ACE) on U.S.–Japan partner institutions demonstrates that COIL
has become a significant driver in advancing virtual exchange and has become particu‑
larly important in the post‑pandemic era. An increasing number of universities and col‑
leges are seeking new approaches to provide students with global competence, comple‑
menting traditional in‑person mobility and academic exchange formats [43]. The COIL
programme, a collaboration between Dutch and Japanese universities, assists Japanese
SMEs in expanding into the Dutch market. In this initiative, students from both coun‑
tries serve as consultants, driving traditional products into new markets through mar‑
ket research and promotional video production. The project not only enhances students’
practical skills but also boosts the international competitiveness and sustainable develop‑
ment capabilities of Japanese SMEs [43]. In the field of language education, cross‑cultural
communication seeks not merely linguistic knowledge and skills but effective communi‑
cation with others. Cultural factors, in particular, exert a broad influence on academic be‑
haviours and outcomes beyond the classroom. Currently, there are opportunities forCross‑
Cultural Online Integration COILwithin global language education; educatorsmust equip
themselves with a set of cross‑cultural communication tools and play a crucial facilitating
role [44–46]. In another case study of the COIL English‑language teaching methodol‑
ogy involving Ukraine and Spain, the approach aimed to foster student engagement in
global collaboration. The results demonstrated that the participating students achieved
significant improvements in collaborative English writing, oral communication skills,
and cross‑cultural understanding [46]. Currently, most COIL research remains largely
confined to English‑dominated contexts. Implementing COIL in non‑English contexts
could help challenge the implicit assumption that ‘English equals internationalisation’,
thereby providing a more accurate reflection of the logic of knowledge production in
multilingual internationalisation [47].

2.3. Artificial Intelligence Drives the Integration of COIL and Social Entrepreneurship Education

Despite growing attention to the COIL field, its systematic application in social en‑
trepreneurship education (SEE) remains insufficient, particularly in research integrating
artificial intelligence [6]. The existing research suffers from structural issues, including
limited quantity, uneven thematic distribution, andweakmethodological foundations. Al‑
though numerous case studies have attempted to integrate COIL with social entrepreneur‑
ship, theoretical research remains in its infancy, lacking robust empirical evidence [48,49].
This research gap offers valuable clues to the potential of COIL as a pedagogical ap‑
proach [6]. For example, a transnational case study involving students from the United
States and Spain demonstrates that integrating SEE with COIL effectively promotes au‑
thentic cross‑cultural collaboration within SEE. Students’ personal, social, and cognitive
skills were enhanced, further highlighting the significance of this combined teaching ap‑
proach in improving students’ cross‑cultural competence and reducing the inequalities in‑
herent in traditional international education [49]. In one programme, Swiss and Angolan
students collaboratively completed a comprehensive task, including identifying needs, de‑
veloping a business model (BMC), and assessing impact, all based on real‑world social
problems. This highlights the pedagogical synergy between COIL and SEE: intercultural
teams bring together local and global perspectives, while online collaboration enables stu‑
dents to develop social innovation skills, intercultural competence, and entrepreneurial
action, despite being geographically separated [40]. In the broader context of ongoing de‑
bates concerning the role, boundaries, and ethical norms of AI in higher education [50,51],
the present study addresses a timely and consequential question: to what extent can an AI‑
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enhanced COIL model effectively strengthen core SEE competencies in interdisciplinary
learning environments?

2.4. Integrating Artificial Intelligence in Higher Education: Capabilities, Design, and Ethics

In recent years, researchers have proposed complementary but distinct theoretical
perspectives on AI from ethical governance, capability frameworks, learning sciences, and
intercultural collaboration. First, at the ethical and normative level, the authors of [10]
systematically propose seven ethical principles for generative AI in educational applica‑
tions (transparency, explainability, human‑centred oversight, privacy protection, bias mit‑
igation, contextual consistency, and institutional alignment). They emphasise that the in‑
tegration of generative AI into teaching must transcend mere technical implementation,
requiring the construction of a “cognitive–social–ethical triadic” pedagogical ecosystem
to prevent algorithmic logic from replacing human‑centred judgement within the teach‑
ing environment. This perspective aligns with the post‑pandemic trend of “responsible
technologisation” advocated by specialists in educational technology ethics, according to
which the educational deployment of AI must prioritise intrinsic ethical controllability as
a fundamental principle, rather than considering it a secondary issue.

Second, from the perspectives of learning science and collaborative learning, the au‑
thors of [52] conducted a quasi‑experimental study that demonstrated that AI‑based col‑
laborative platforms (such as Kampal) not only improve students’ metacognitive aware‑
ness but also promote the formation of more stable “collective cognitive structures” in
distance‑ and blended‑learning scenarios. This research offers a contemporary interpre‑
tation of traditional theories of collaborative learning (such as social constructivism and
group learning theory) in the digital age: AI can function as a “meaning generator and con‑
sensus coordinator” in asynchronous collaboration, rather than simply serving as a content
generation tool.

Third, regarding digital competence and learning outcomes, the authors of [53] con‑
ducted a randomised controlled trial based on the DigComp 2.2 framework. Recent em‑
pirical research demonstrates that learning supported by generative artificial intelligence
(generativeAI) refers to computational technologies capable of producing seemingly novel
andmeaningful content from training data, such as text, images, or audio [54,55]. This tech‑
nology has broad prospects for application in multiple fields, such as commerce, educa‑
tion, healthcare, and content generation. Common generative AI models, such as DALL·E
2, GPT‑4, and Seedance, are profoundly transforming the way we work and communi‑
cate [55,56], and they can produce significant compensatory effects for students with ini‑
tially lower levels of digital competence. Notably, considerable progress has been ob‑
served in areas such as information and data literacy and digital problem‑solving skills.
These findings suggest that, if properly designed, monitored, and embedded within edu‑
cational systems, AI has the potential to promote equity and reduce existing digital gaps,
rather than worsen them.

From a development perspective, the authors of [55] introduced and validated the AI‑
ED‑SAT scale, offering a straightforward framework to assess educators’ AI skills. Their
findings reveal that teacher AI competence encompasses four interconnected domains—
technical knowledge, instructional design, ethical sensitivity, and critical judgement. Im‑
portantly, ethical judgement emerged as the strongest predictor of actual teaching prac‑
tices, emphasising that successful AI‑supported education depends not only on technical
expertise but also on teachers’ capacity to make ethically sound decisions in complex class‑
room environments.

Meanwhile, agencies responsible for quality assurance and curriculum development
are establishing systematic principles for embedding AI into education. A white paper
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by [56] highlights three main pillars for AI‑enhanced curricula: aligning with desired
learning outcomes, ensuring accessibility for all students, and conducting essential bias au‑
dits. Building on this, the University of Calgary’s three‑stage “Explore–Engage–Expand”
framework stresses that AI considerations should be incorporated throughout the en‑
tire curriculum development process—from defining learning objectives and designing
instructional activities to creating assessment methods. Continuous iteration and ethi‑
cal reviews are vital to sustain the fairness and longevity of AI‑driven educational pro‑
grammes [57]. This perspective also aligns with the broader framework of sustainable
education, in which ethical, inclusive, and responsible uses of AI are considered essen‑
tial for supporting long‑term educational equity, social responsibility, and sustainable
development goals.

These research strands collectively indicate a growing consensus: AI in higher ed‑
ucation is shifting from a mere technological tool to an integral part of broader sys‑
tems, such as ethical governance, competency frameworks, pedagogical strategies, and
empirical assessments. This comprehensive perspective provides both a macro‑level
theoretical foundation and practical justifications for incorporating AI tools into COIL
courses, deploying structured ethical checklists, designing tasks centred on skill devel‑
opment, and employing quasi‑experimental methods to assess learning outcomes. Ad‑
ditionally, this study, building upon [58], shows that combining the Understanding by
Design (UbD) model [59,60] with a generative AI co‑design framework (human–AI hy‑
brid co‑design) significantly enhances course alignment. This method effectively in‑
tegrates the triad of “objectives–assessment–learning activities,” making international
collaborative courses more functional and cohesive. A complete short course was de‑
signed, and to ensure its quality, we refer to Hilali’s AI‑Designer‑Learner (ADGIE)
model [54], which introduces AI‑assisted iterative mechanisms at each stage of the course
development process.

2.5. The Objectives of This Study

To this end, the present study aims to construct and validate an interdisciplinary
teaching model that systematically incorporates generative artificial intelligence (AI) into
international collaborative online learning (COIL). Using Russian/Spanish and social en‑
trepreneurship tasks, it comprehensively assesses the overall improvement effects of AI‑
enhanced COIL interventions on students’ educational internationalisation competencies,
social entrepreneurship skills, and AI knowledge and ethical awareness. This provides
evidence‑based support for the innovation and viability of the “Language + AI + Social
Entrepreneurship” teaching model in international education contexts. The study had the
following objectives.

Objective 1: To assess whether AI‑enhanced COIL interventions significantly increase
students’ intercultural sensitivity, intercultural communication skills, global awareness,
and the quality of localised internationalisation experiences, thus validating the synergistic
role of AI in internationalised teaching.

Objective 2: To analyse whether project‑based COIL tasks integrated with AI tools
improve students’ basic social entrepreneurship skills, including identification of social
problems, generation of creative solutions, development of value propositions, awareness
of social impact, collaboration, and social responsibility.

Objective 3: To examine changes in students’ understanding of AI, their discernment
about generative AI, their awareness of data privacy, their recognition of biases, their as‑
sessment of transparency, and their responsible use practices before and after the interven‑
tion. This explores the effectiveness of AI in promoting literacy and ethics in collaborative
international courses.
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Objective 4: To analyse the operational mechanisms of AI‑assisted multilingual col‑
laboration (Russian/Spanish) within COIL social entrepreneurship tasks, includingAI sup‑
port for linguistic production and intercultural communication, whether multilingual col‑
laboration fosters the creation of social entrepreneurship in teams, and students’ percep‑
tions and acceptance of the interdisciplinary learning experience (Language + AI + SEE).

3. Research Methodology
This study employed a pre–post quasi‑experimental design. Through a four‑week

AI‑enhanced COIL intervention, we examined the pedagogical effects of generative AI
on online intercultural collaborative learning. The main research focuses included social
entrepreneurship education (SEE) competencies (identifying social problems, co‑creating
value, intercultural collaboration, impact design, etc.), AI literacy and ethical awareness,
Russian/Spanish proficiency, and interlinguistic collaboration performance. The interven‑
tion design integrated four basic elements—COIL, AI, language learning, and social en‑
trepreneurship education—to analyse their interdisciplinary interactions and combined
effects. This study was approved by the Academic Ethics Committee of the European In‑
stitute for Innovation Management in Spain.

3.1. Participants and Grouping

This study is exploratory in nature. Situated within an emerging field of research, it
primarily focuses on the feasibility of the AI‑COIL approach, the directionality of effects,
and the underlying mechanisms, rather than seeking statistical generalisation [61]. The
study sample consisted of 30 postgraduate students who volunteered to participate from
two institutions: 15 Russian language Master’s students from a School of Foreign Lan‑
guages at a Chinese University, and 15MBA (Master of Business Administration) students
from a Spanish business school. All participants volunteered, signed informed consent
forms, and agreed not to disclose any personal data, content of submitted assignments, or
photographs of online classes.

Group Assignment

To investigate the moderating effects of cultural background and intercultural col‑
laboration structures on AI‑COIL‑SEE learning outcomes, the 30 students were divided
into three independent groups (10 students per group). Russian group: 10 Chinese
Master’s students in Russian, representing a monocultural and monodisciplinary envi‑
ronment, were studied to observe the effectiveness of COIL in “non‑intercultural condi‑
tions”. MBA group: 10 Spanish Master’s students in MBA with a strong background in
innovation and entrepreneurship, but without linguistic pressure, who served as a disci‑
plinary background comparison group. Mixed intercultural group: 5 Russian Master’s
students + 5 MBA students; this was the main research group that examined intercultural
differences in intercultural communication, multilingual interaction (Russian/Spanish/
English), social entrepreneurship creation, andAI usage behaviour. The three groups com‑
pleted identical social entrepreneurship tasks to compare the effectiveness of the AI‑COIL
model in different team structures. We have drawn upon [62]’s research methodology.

3.2. Intervention Design

The COIL intervention in this study lasted four weeks, during which all groups
carried out a social entrepreneurship (SEE) project on a common theme. AI was inte‑
grated into the learning process with a dual function: as an auxiliary tool and as an object
of reflection.
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3.2.1. Content of COIL Tasks (SEE Project Tasks)

Based on the practices of [6] COIL+SEE by [49] and evidence on the promotion of
intercultural competence by COIL, we designed the following task for all groups:

• Identify a social problem that is prevalent in both China and Spain or globally
(e.g., educational inequality, ageing population, migration and integration, or
sustainable development);

• Conduct an in‑depth analysis of the identified social problem (problem formulation);
• Conduct a stakeholder analysis (stakeholder mapping);
• Design the value proposition;
• Prepare a bilingual presentation (Russian/Spanish) on social entrepreneurship;
• Submit a reflective report on AI, intercultural collaboration, and the SEE

learning experience.

3.2.2. Integration of AI into Teaching

Throughout the collaboration, clear guidelines governed the use of artificial intelli‑
gence. These included requirements for teams to disclose their use of AI, an emphasis on
responsible usewith human oversight, and explicit expectations regarding authorship and
ethical reflection on AI‑assisted outputs.

In this study, iTourtranslator, an AI translation tool powered by ChatGPT‑4o, was
used to support language translation [63]. Additionally, students were permitted and en‑
couraged to use generativeAI tools such as ChatGPT (GPT‑5.2) to facilitate communication
and collaboration under the principle of “responsible use” to support the completion of the
following tasks:

• Searching for and organising bibliography/resources;
• Bilingual translation, proofreading, and rewriting;
• Generation of stakeholder analysis templates;
• Development of social innovation business models;
• Creation of multimodal content (images, diagrams, and prototype drafts);
• Review of intercultural communication texts;
• Identification of biases, logical flaws, and risks in AI‑generated content.

We provided short‑term training prior to the use of AI, covering AI transparency,
biases, data privacy, ethics of originality, explainability, and limitations. This section is
based on [11] regarding AI competency and ethics frameworks, and on the conclusions
of [51] on the challenges of AI teaching capabilities.

3.2.3. Intervention and Course Structure (1 Month, Integrated AI‑COIL‑UbD Model)

The design (see Table 1) follows the UbD reverse design (objectives → evidence →
activities) [60], incorporating AI tools and rapid iteration throughout the ADDIE phases.
The process and duration are in line with official COIL guidelines.

Table 1. Intervention and course structure.

Week Learning Content AI Support Function

1 Breaking the intercultural ice, project
selection, training in AI ethics

AI‑assisted linguistic communication,
information retrieval

2 Analysis of social issues,
stakeholder analysis

AI‑generated analytical frameworks,
text drafts

3 Design of social innovation solutions,
drafting of presentation document

Multilingual rewriting with AI,
visual prototyping

4 Team presentations, reflection on the use
of AI AI‑assisted presentation production
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Implemented through a four‑week teaching sequence, this study systematically inte‑
grated artificial intelligence into every stage of the ADDIE instructional cycle (Analysis,
Design, Development, Implementation, and Evaluation). Week 1 combined cross‑cultural
icebreaker activities with a structured, short‑term 90 min AI training module. Centred on
ethics andmethodology, this training systematically covered intercultural competence, so‑
cial entrepreneurship skills, and ethically informed AI literacy, and was completed prior
to any project‑related AI applications. Weeks 2 and 3 focused on AI‑assisted problem
analysis, the design of social innovation solutions, and the generation and optimisation
of trilingual (Russian/Spanish/English) learning content, with an emphasis on human re‑
view of AI outputs, cross‑cultural comparison, and critical reflection. Week 4 concluded
with team project presentations, supplemented by structured reflection activities on the AI
application process and cross‑cultural collaboration experience.

Throughout the short‑term training course, AI was primarily used to support trans‑
lation and multilingual mediation, content generation, analytical modelling, and the com‑
pletion of collaborative tasks. At the same time, the COIL methodology was designed to
facilitate continuous cross‑cultural interaction, teamwork, and co‑creation, potentially en‑
abling learning outcomes to emerge not only as technology‑supported outputs but also
as the development of competencies related to internationalisation, social entrepreneur‑
ship, and the responsible use of AI. At the activity level, this design reflects the UbD
logic of ‘Expected Understanding—Evidence of Learning—Learning Activities’, which
may contribute to enhancing the coherence, transparency, and reproducibility of the
teaching implementation.

3.3. Measurement Tools

The questionnaire (see Appendix A) was administered using Microsoft Forms as the
data collection tool. Its design followed established international methodologies and theo‑
retical frameworks. All scales employed in this study were adapted from or grounded in
validated theoretical constructs and demonstrated satisfactory reliability and internal con‑
sistency. It should be noted that this study primarily aims to capture changes in students’
self‑perceived abilities and learning experiences, rather than to provide direct evidence
of objective improvements in performance. The Intercultural Competence Scale (ICS‑AIC:
AI‑COIL Intercultural Scale) is based on that in [6] but refined into five dimensions: inter‑
cultural attitudes, cultural knowledge awareness, communication skills, behavioural adap‑
tation, and self‑efficacy. Each dimension comprises multiple specific items to ensure com‑
prehensive and specific measurement. The Social Entrepreneurship Competencies (SEE)
scale is based on the eComplex‑em model described in [64,65], and is refined into eight di‑
mensions: problem identification, empathy and cultural sensitivity, stakeholder manage‑
ment, innovation and creativity, resource mobilisation, partnerships, outcome evaluation,
and ethical responsibility. The AI literacy and ethics scale is based on [10] and is designed
around three aspects: understanding and ability to use AI, critical use ability, and ethical
awareness. The linguistic self‑efficacy scale, which is based on [60,66], focuses on Russian
and Spanish and contains four dimensions: expressive confidence, communication abil‑
ity, AI‑assisted linguistic competence, and task performance (see Table 2). All items use a
5‑point Likert scale to facilitate quantitative analysis and comparison. See Appendix A for
the survey.

Regarding reliability management, the questionnaire underwent content evaluation
by two experts in educational and linguistic internationalisation after the design stage.
This process helped ensure that all itemsmet academic standards and practical application
requirements, while reducing subjective bias. The experts reviewed the content validity of
the items and proposed revisions to improve clarity of expression and cultural adaptability.

https://doi.org/10.3390/su18084072

https://doi.org/10.3390/su18084072


Sustainability 2026, 18, 4072 11 of 30

Additionally, all scales employed in this studywere adapted from or based on instruments
validated in prior research [6,10,65]. To further validate the internal consistency of the scale,
a statistical analysis was carried out using Cronbach’s α specific to each dimension. Statis‑
tical analyses were conducted using IBM SPSS Statistics (AMOS) version 29. The results
indicated that the scale demonstrated acceptable internal consistency, with Cronbach’s
α = 0.8271 (α > 0.7 is generally considered acceptable), which is appropriate for an ex‑
ploratory study. To avoid the risk that a ‘good fit’ obtained from confirmatory factor anal‑
ysis with a small sample size may be misleading [67], this study did not conduct confir‑
matory factor analysis. In addition, Microsoft Forms was configured to require sequential
completion of questions, randomise item order, and display prompts such as “Please an‑
swer carefully”. An integrity statement was included at the start of the instrument, empha‑
sising that all data collectedwould be used solely for academic purposes. This clarification
may have helped to improve participants’ conscientiousness and reduce the likelihood of
inattentive or invalid responses. In particular, response time was examined as an auxiliary
indicator of response quality, with an average completion time of 9.23 min.

Table 2.The four dimensions of this research.

Objective Role Scale ScaleID Num. Dimensions Num. Items

Obj. 1 Primary AI–COIL Intercultural Scale ICS‑AIC 5 20

Obj. 2 Primary Social Entrepreneurship
Competency Scale SEE 8 21

Obj. 3 Secondary AI Literacy and AI Ethics Scale AI 3 10
Obj. 4 Secondary Language Self‑Efficacy Scale LS‑ES 4 10

Overall, the development and validation of the scale followed a thorough and system‑
atic process. By using internationally recognised theoretical frameworks, involving expert
evaluations, performing reliability and validity tests, and applying multiple data quality
safeguards, the instrument provides a strong basis for future quantitative analysis. This
careful approach supports its effectiveness in exploring key concepts related to educational
internationalisation, social entrepreneurship, and artificial intelligence.

3.4. Data Analysis (Focused on ANOVA)

First, the data from 30 participants, divided into three groups (Russian group n = 10,
MBA group n = 10, and mixed intercultural group n = 10), were recorded in SPSS, assign‑
ing each person a unique identifier (ParticipantID) and a group variable (Group). The
data from the scales corresponding to the pre‑test (PRE) and post‑test (POST) were then
imported into a table format as shown in Table 3.

Table 3. Participant data and abbreviations.

ParticipantID Time Pre Time Post

Russian Group RS01…RS10 RS01 Pre…RS10 Pre RS01 Post…RS10 Post
MBA Group MB01…RS10 MB01 Pre…MB10 Pre MB01 Post…MB10 Post
Mixed Group MX01…MX10 MX01 Pre…MX10 Pre MX01 Post…MX10 Post

Given that the research focuses on cognitive changes before and after the test, as well
as on the differences between the three groups, repeated‑measures ANOVA was used as
the main statistical method. Effect sizes (η2) are reported to indicate the magnitude of
observed differences and to complement significance testing [68]. In interpreting the re‑
sults, special attention was paid to the main effect of time (whether there were significant
changes from PRE to POST), the interaction between time and group (whether the magni‑
tude of change differed between groups), and the partial effect size η2 (which indicates the
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strength of the effect in each dimension). Finally, for each dimension, the intragroup com‑
parison between PRE and POST (time effect), the difference in increase between groups
(Group × Time interaction), and the effect size indicator (η2) were obtained.

For these reasons, and considering bothmethodological andpractical factors, repeated‑
measures ANOVA was deemed appropriate for the present study. First, as the within‑
subject factor includes only two levels (pre‑test and post‑test), the assumption of sphericity
is automatically met; therefore, no formal test is necessary. Second, given the small sam‑
ple size, formal normality tests may have limited statistical power and may not reliably
assess the assumption of normality [69]. In this context, repeated‑measures ANOVA—
particularly in within‑subject designs—is generally considered robust to moderate devi‑
ations from normality.

4. Results
This study employed a pre‑ and post‑test design across three groups of participants

(Russian group, MBA group, and mixed group) to examine the impact of an AI‑enhanced
COIL model on four competencies: AI–COIL Intercultural Scale, Social Entrepreneur‑
ship Competency Scale, AI Literacy and AI Ethics Scale, and Language Self‑Efficacy
Scale. The main conclusions are based on repeated‑measures ANOVA and group‑specific
descriptive statistics.

4.1. Intercultural Competence (ICS‑AIC)

Table 4 summarises the mean values and standard deviation of the five dimensions
of the ICS‑AIC in the three groups before and after the test, together with the ANOVA
report values. In general, a significant improvement was observed, with the mixed group
showing the greatest effect.

Table 4. Intercultural competence (ICS‑AIC) data.

Dimension Group Sample Size N Pretest M Pre‑Test SD Post‑Test M Post‑Test SD ∆ F p η2

Intercultural
attitude

Russian group 10 3.12 0.41 3.78 0.39 0.66 18.52 0.001 0.46
MBA group 10 3.25 0.44 3.89 0.36 0.64 21.14 <0.001 0.51
Mixed group 10 3.1 0.4 4.12 0.33 1.02 39.72 <0.001 0.67

Awareness of
cultural
knowledge

Russian group 10 3 0.43 3.6 0.4 0.6 16 0.002 0.43
MBA group 10 3.2 0.42 3.85 0.39 0.65 18.9 0.001 0.48
Mixed group 10 3.05 0.41 4.1 0.35 1.05 42.1 <0.001 0.68

Intercultural
communication
skills

Russian group 10 2.98 0.48 3.55 0.45 0.57 15.33 0.002 0.41
MBA Group 10 3.4 0.5 4.02 0.46 0.62 19.77 0.001 0.49
Mixed group 10 3.05 0.47 4.25 0.38 1.2 51.22 <0.001 0.72

Cultural
behavioural
adaptation

Russian group 10 2.95 0.44 3.5 0.42 0.55 14.2 0.003 0.4
MBA group 10 3.3 0.43 3.95 0.4 0.65 17.65 0.002 0.46
Mixed group 10 3 0.45 4.18 0.36 1.18 45.3 <0.001 0.7

Intercultural
self‑efficacy

Russian group 10 3.05 0.42 3.7 0.4 0.65 17.9 0.002 0.45
MBA group 10 3.35 0.41 4.05 0.38 0.7 20.2 0.001 0.5
Mixed group 10 3.1 0.4 4.22 0.34 1.12 48.5 <0.001 0.71

All five dimensions (attitude, cultural awareness, communication skills, behavioural
adaptation, and self‑efficacy) showed significant improvement, with the mixed group
showing the highest overall progress.

Attitude: Mixed group 3.10 → 4.12 (F = 39.72, p < 0.001, η2 = 0.67); the Russian and
MBA groups also showed significant progress (F = 18.52–21.14, p ≤ 0.001).

Cultural knowledge/communication skills: The effect size of themixed group reached
η2 = 0.68/0.72; the other two groups also showed significant increases.

Behavioural adaptation/self‑efficacy: The highest effect size was η2 ≈ 0.70–0.71, indi‑
cating medium‑to‑large effects.
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The results indicate that AI‑mediated multilingual interaction produces a synergistic
effect with authentic intercultural encounters: semantic clarification, pragmatic sugges‑
tions, and stylistic coordination by AI reduce communicative anxiety, allowing students
to shift their focus from “grammatical correctness” to “situational appropriateness and
cultural context”.

4.2. Social Entrepreneurship Competence (SEE)

Table 5 presents the statistical results for the eight dimensions of SEE: themixed group
showed the most balanced and significant improvement overall; the MBA group excelled
in the dimension of “innovation/resources”, while the Russian group showed the most
notable improvement in “empathy/cultural sensitivity”.

Table 5. Social entrepreneurship competence (SEE) data.

Dimension Group Sample Size N Pretest M Pre‑Test SD Post‑Test M Post‑Test SD ∆ F p η2

Identification of problems and
assessment of social impact

Russian group 10 3.05 0.42 3.72 0.4 0.67 22.1 <0.001 0.51
MBA Group 10 3.45 0.39 4.1 0.41 0.65 25.84 <0.001 0.56
Mixed group 10 3.12 0.43 4.28 0.35 1.16 48.01 <0.001 0.68

Empathy and cultural sensitivity
Russian group 10 3 0.44 3.85 0.41 0.85 26.5 <0.001 0.57
MBA group 10 3.3 0.42 3.95 0.4 0.65 17.2 0.002 0.46
Mixed group 10 3.1 0.43 4.2 0.36 1.1 40.8 <0.001 0.66

Community participation and
stakeholder management

Russian group 10 2.9 0.44 3.58 0.43 0.68 19.52 0.001 0.48
MBA Group 10 3.4 0.41 4.11 0.39 0.71 29.11 <0.001 0.59
Mixed group 10 2.95 0.47 4.22 0.3 1.27 54.26 <0.001 0.74

Social innovation and creativity
Russian group 10 2.85 0.46 3.52 0.44 0.67 17 0.002 0.44
MBA Group 10 3.6 0.4 4.28 0.38 0.68 34.3 <0.001 0.63
Mixed group 10 3.05 0.48 4.35 0.36 1.3 57.22 <0.001 0.76

Resource mobilisation
and fundraising

Russian group 10 2.95 0.45 3.5 0.43 0.55 14.8 0.003 0.41
MBA Group 10 3.35 0.42 4.05 0.4 0.7 22.6 <0.001 0.52
Mixed group 10 3 0.44 4.1 0.37 1.1 38.4 <0.001 0.65

Establishment of alliances
and collaboration

Russian group 10 3 0.43 3.65 0.41 0.65 18.1 0.002 0.45
MBA Group 10 3.45 0.41 4.15 0.39 0.7 27.1 <0.001 0.58
Mixed group 10 3.1 0.42 4.25 0.35 1.15 49 <0.001 0.69

Monitoring and evaluation of
social achievements

Russian group 10 2.9 0.44 3.55 0.42 0.65 16.9 0.002 0.44
MBA Group 10 3.3 0.43 4 0.41 0.7 24.3 <0.001 0.54
Mixed group 10 3 0.45 4.12 0.36 1.12 41.7 <0.001 0.67

Ethical decision‑making
and responsibility

Russian group 10 3.1 0.42 3.8 0.4 0.7 19 0.001 0.47
MBA group 10 3.45 0.4 4.2 0.38 0.75 28.7 <0.001 0.58
Mixed group 10 3.2 0.41 4.35 0.34 1.15 52.4 <0.001 0.73

The students in the SEEdemonstrated significant improvement in all eight dimensions:

• Problem identification and social impact assessment: The mixed group improved
from 3.12 to 4.28 (F = 48.01, p < 0.001, η2 = 0.68).

• Empathy and cultural sensitivity: The Russian group showed the greatest improve‑
ment (from 3.00 to 3.85, η2 = 0.57).

• Community involvement and stakeholder management: The mixed group showed a
significant effect (η2 = 0.74).

• Social innovation and creativity: The MBA and mixed groups demonstrated optimal
performance (highest η2 = 0.76).

• Resource mobilisation and fundraising: The MBA group maintained an advantage in
this area (η2 = 0.52).

4.3. AI Literacy and AI Ethics

Table 6 presents the results of the three dimensions for the total sample (N = 30): un‑
derstanding and use, critical use, and ethical awareness all show a large improvement,
with ethical awareness showing the largest.
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Table 6.AI literacy and AI ethics data.

Dimension Group Sample Size N Pretest M Pre‑Test SD Post‑Test M Post‑Test SD ∆ F p η2

Ability to understand and
use AI All 30 3.08 0.4 4.1 0.36 1.02 79.22 <0.001 0.73

Critical AI usage capacity All 30 2.85 0.37 3.92 0.41 1.07 65.51 <0.001 0.69
Ethical awareness
about AI All 30 2.7 0.42 4.05 0.39 1.35 92.12 <0.001 0.78

This study shows that the most significant improvement was in skills related to artifi‑
cial intelligence:

• Understanding and ability to apply artificial intelligence: from 3.08 to 4.1 (F = 79.22,
η2 = 0.73);

• Competence in the critical application of artificial intelligence: from 2.85 to 3.92
(F = 65.51, η2 = 0.69);

• Ethical awareness of artificial intelligence: from 2.7 to 4.05 (F = 92.12, η2 = 0.78), repre‑
senting the greatest improvement of all the dimensions analysed in the study.

4.4. Language Self‑Efficacy

Table 7 displays the results across four dimensions. The mixed‑group condition
showed the most significant effects in “task performance and self‑assessment,” empha‑
sising the unique educational benefit of AI‑supported multilingual collaboration and its
ability to produce collaborative learning advantages:

• Regarding confidence expression, all three groups achieved significant improvements
(F = 16.80–40.20).

• Regarding linguistic communication skills, the mixed group showed the greatest in‑
crease (3.10→ 4.25, η2 = 0.70).

• Regarding AI‑assisted linguistic competence, all groups showed notable improve‑
ments (η2 = 0.53–0.71).

Table 7. Language self‑efficacy data.

Dimension Group Sample Size N Pretest M Pre‑Test SD Post‑Test M Post‑Test SD ∆ F p η2

Confidence in
linguistic expression

Russian group 10 3 0.43 3.65 0.41 0.65 17.3 0.002 0.44
MBA group 10 3.3 0.42 3.95 0.39 0.65 16.8 0.002 0.43
Mixed group 10 3.05 0.41 4.1 0.36 1.05 40.2 <0.001 0.66

Linguistic communication skills
Russian group 10 2.95 0.44 3.55 0.42 0.6 15.9 0.002 0.42
MBA group 10 3.35 0.43 4.05 0.4 0.7 22.1 <0.001 0.51
Mixed group 10 3.1 0.42 4.25 0.35 1.15 45.8 <0.001 0.7

AI‑assisted language capability
Russian group 10 3.1 0.42 3.9 0.39 0.8 24.2 <0.001 0.53
MBA Group 10 3.45 0.41 4.2 0.38 0.75 26.5 <0.001 0.56
Mixed group 10 3.2 0.4 4.35 0.34 1.15 50.4 <0.001 0.71

Task performance and
self‑assessment

Russian group 10 3.05 0.43 3.85 0.4 0.8 23.1 <0.001 0.52
MBA group 10 3.4 0.42 4.15 0.38 0.75 27.9 <0.001 0.58
o mixed group 10 3.15 0.41 4.4 0.33 1.2 5 55.1 <0.001 0.74

In the domain of task performance and self‑assessment, the mixed group recorded
the highest gains (3.15→ 4.40, η2 = 0.74).

5. Discussion
Grounded in the AI‑enhanced blended learning (COIL) model, this section evaluates

the results of four repeated‑measures ANOVA analyses alongside descriptive statistics for
each group. This study primarily captures short‑term patterns of change and initial de‑
velopmental trajectories, rather than the stability or long‑term maintenance of abilities.
The findings suggest that the integration of AI‑COIL with social entrepreneurship may
be associated with the development of IaH, as well as improvements in students’ inter‑
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cultural competence, social entrepreneurship competency, recognition and understand‑
ing of artificial intelligence literacy and ethical awareness, and elevating language self‑
efficacy. In addition, the reliance on self‑report data is intended to capture learners’ sub‑
jective meaning‑making processes, which are central to intercultural learning and ethical
engagement with AI, while also highlighting the need for complementary objective mea‑
sures in subsequent research. Beyond examining instructional effectiveness, this study of‑
fers a process‑oriented theoretical contribution by exploring how artificial intelligencemay
mediate intercultural learning within the COIL framework. The findings provide prelimi‑
nary support for an AI‑mediated COIL model in which AI may function as a pedagogical
mediator at linguistic, cognitive–interactional, and ethical–reflective levels.

5.1. Intercultural Competence (ICS‑AIC)

The findings indicate that improvements in intercultural competence may be associ‑
ated with the combined effects of AI‑supported interaction and structured intercultural
engagement. This pattern may reflect a developmental sequence encompassing attitudes,
knowledge awareness, communication, behavioural adaptation, and self‑efficacy. This is
consistent with internationalisation at home (IaH) and established intercultural compe‑
tence frameworks underpinning COIL/IaH. Notably, the pre–post changes were partic‑
ularly pronounced in the mixed group.

Building on this, a possible explanatory mechanism is that AI may function as a form
of cognitive and linguistic scaffolding, supportingmetacognitive regulation, reducing com‑
municative barriers, and enabling more effective participation in intercultural collabora‑
tion. This interpretation aligns with perspectives from social constructivism, where learn‑
ing emerges through mediated interaction and shared meaning‑making.

This offers a plausible theoretical explanation linking AI‑mediated interaction with
improvements in intercultural competence and collaborative learning outcomes, thereby
contributing to a clearer understanding of how AI supports intercultural learning.

5.2. Social Entrepreneurship Competence (SEE)

The results suggest that AI‑COILmay offer combined advantages in the development
of SEE competencies. Artificial intelligence may function as a form of structured cognitive
scaffolding, enabling students to quickly generate organised outputs such as stakeholder
maps, problem trees, and value proposition canvases, which may contribute to more effi‑
cient engagement with complex concepts. Intercultural teams tend to bring diverse per‑
spectives, and the mixed groupmay demonstrate advantages in problem definition, needs
analysis, and solution development, drawing on varied social knowledge and cultural
backgrounds. Disciplinary differences may contribute distinct strengths: for example, the
MBA group appears to perform strongly in areas such as innovation, resource integration,
and feasibility validation, which may be related to their professional training. Together,
these dynamics may contribute to observed improvements in SEE competencies.

While the results suggest that the AI‑COIL model may offer combined advantages
for the development of social entrepreneurship competencies, a more nuanced interpre‑
tation is warranted. The use of artificial intelligence as cognitive scaffolding—such as
stakeholder maps, problem trees, and value proposition canvases—may substantially en‑
hance efficiency in handling complex social problems. However, this same structuring
effect may also entail a risk of cognitive offloading, whereby learners rely excessively on
predefined templates and AI‑generated structures, potentially constraining deeper critical
engagement with ill‑defined social realities. This tension suggests that the pedagogical
value of AI lies not in automation per se, but in its deliberate integration with reflective
and problem‑based instructional design.
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Similarly, the relatively stronger performance of mixed intercultural groups suggests
that cultural diversity may function as a powerful cognitive resource rather than merely a
contextual variable. At the same time, intercultural collaboration may introduce higher co‑
ordination demands, including divergent interpretive frames and communicative norms.
The observed advantages of mixed groups, therefore, may not stem from diversity alone,
but from the extent towhichAI‑mediated communication and task structuring help reduce
collaboration costs and enable the meaningful integration of multiple perspectives.

Disciplinary differences further reinforce this dialectical dynamic. The MBA group’s
strengths in innovation, resource mobilisation, and feasibility assessment may reflect the
influence of professional training oriented towards efficiency and strategic reasoning.
While these competencies are essential for social venture sustainability, an overempha‑
sis on instrumental rationality may marginalise ethical reflection and contextual sensitiv‑
ity. In this regard, the AI‑COIL framework appears to offer a balancing mechanism, al‑
lowing business‑oriented competencies to be situated within intercultural dialogue and
ethical deliberation.

Taken together, these findings indicate that the effectiveness of AI‑COIL in social en‑
trepreneurship education is contingent upon the interplay between technological scaffold‑
ing, intercultural diversity, and pedagogical regulation. Rather than functioning as an
inherently beneficial tool, artificial intelligence may amplify existing educational dynam‑
ics, underscoring the importance of intentional instructional design to harness its benefits
while mitigating potential constraints.

5.3. AI Literacy and AI Ethics

The notable increase in ethical awareness of artificial intelligence suggests the poten‑
tial value of the preparatory teaching on AI ethics and the AI auditing mechanism used
in the course. In particular, students were asked to reflect on issues such as biases, prove‑
nance, transparency, and the potential social impact of AI‑generated outputs. The authen‑
tic learning environment may have made ethical considerations more concrete for partici‑
pants, potentially supporting deeper internalisation at both cognitive and value‑based lev‑
els. These results suggest that even within brief instructional periods, carefully designed
AI education may contribute to the development of students’ sense of responsibility and
critical judgement.

Importantly, the development of AI ethics competence observed in this study is in‑
terpreted through the lens of Education for Sustainable Development [70]. Ethical engage‑
mentwithAI is notmerely conceptualised as technical compliance, but as part of a broader,
sustainability‑oriented agency. This approach helps align the responsible use of technol‑
ogy with intercultural understanding and social responsibility. It also situates AI literacy
within a normative educational agenda that emphasises broader societal sustainability.

5.4. Language Self‑Efficacy

In this context, artificial intelligence may be understood as serving two main edu‑
cational roles. First, as a form of linguistic support, tools such as machine translation,
grammatical corrections, and register adjustment may help reduce the language load, po‑
tentially enabling students to focus more on the quality of their interactions. Second, AI
may function as a mediating tool in multilingual teamwork by supporting the construc‑
tion of shared understanding and facilitating smooth coordination among team members
using different languages. The relatively large effect size observed in the mixed‑group
condition may indicate the potential of the AI‑COIL model to support the cycle of provid‑
ing comprehensible input, negotiating meaning, and guiding production within authentic
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communicative settings. This process may play an important role in supporting active
participation and contributing to improved learning outcomes.

5.5. Limitations

It is important to acknowledge that the observed improvements may also be in‑
fluenced by potential confounding factors, including participants’ prior learning experi‑
ence, developmental readiness, expectancy effects, and repeated testing effects. As such,
the findings should be interpreted with appropriate caution, particularly with regard to
causal inferences.

Several limitations should be considered. First, the relatively small sample size and
the specific disciplinary and institutional context may limit the generalisability of the find‑
ings. In particular, given the relatively small sample size (n = 30), the statistical power of
the analysis of variance (ANOVA) test may have been limited. Second, the four‑week in‑
tervention period may not be sufficient to capture longer‑term development in complex
competencies such as intercultural competence and social entrepreneurship. Third, the re‑
liance on self‑reported measures introduces the possibility of response bias and may not
fully reflect actual behavioural changes. Fourth, as all participants received the interven‑
tion, the studydesign limits the ability to isolate the specific effects ofAI‑COIL components;
future research could incorporate a control group to address this limitation.

Future research should consider multi‑institutional approaches, diverse multilingual
setups, and longitudinal studies to assess the long‑term sustainability and transferabil‑
ity of AI‑COIL effects. In addition, qualitative research methods could be incorporated
to triangulate self‑report data derived from Likert‑scale surveys. Additionally, includ‑
ing multimodal evidence—such as data from collaborative processes, evaluations by ex‑
ternal experts, and mixed‑effects modelling—could enhance the robustness of the find‑
ings. Nevertheless, the current findings provide preliminary evidence that the AI‑COIL
model may offer a potentially valuable and adaptable approach for integrating language
learning, intercultural competence, social innovation, and responsible AI use in higher
education contexts.

6. Conclusions
This study provides exploratory empirical evidence on the potential value of the AI‑

enhanced COILmodel in supporting the development of students’ multidimensional com‑
petencies within the framework of internationalisation at home (IaH). Drawing on three
sets of pre‑ and post‑test data, the findings provide preliminary quantitative evidence re‑
garding the effectiveness of the model. The results indicate statistically significant im‑
provements across four dimensions: intercultural competence, social entrepreneurship,
AI knowledge and ethical awareness, and linguistic self‑efficacy. Most dimensions exhib‑
ited medium‑to‑large effect sizes, suggesting that this pedagogical model may support
the development of interdisciplinary competencies within a relatively short intervention
period. There was a notable, consistent overall advantage demonstrated by the mixed
group in almost all core competencies, with effect sizes consistently exceeding those of
the Russian language group and the MBA cohort. This pattern may suggest a potential
synergistic effect between “authentic intercultural interaction” and “AI‑mediated multi‑
lingual collaboration”. This pattern may lend support to the value of the “authentic in‑
tercultural engagement” emphasised by COIL and may also highlight the potential role
of AI in reducing language barriers, improving pragmatic adequacy, and facilitating the
integration of multicultural information. This may enable learners to engage in intercul‑
tural communication and project collaboration under conditions of reduced anxiety and
increased support.
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The findings further suggest that incorporating AI ethics and its critical use as a pre‑
course module within daily learning tasks, such as AI auditing and secondary verification
mechanisms, may contribute to improvements in students’ sense of responsibility and crit‑
ical judgement. In particular, the dimension of AI ethical awareness showed the largest
effect size across the study. This may indicate that within the framework of authentic so‑
cial innovation tasks and intercultural collaboration contexts, students can more directly
experience the risks, biases, and value issues associated with the use of AI. As a result,
ethical reflection becomes highly situational, dependent on the context of the task, achiev‑
ing a double internalisation of technical competence and ethical awareness. Regarding
language, this study suggests a dual role of AI in multilingual collaboration: it serves
both as a linguistic scaffold to help students overcome grammatical and expressive ob‑
stacles and as a collaborative mediator to build shared spaces of meaning within multilin‑
gual intercultural teams. Enhanced linguistic skills may facilitate intercultural communi‑
cation and teamwork in social innovation, potentially contributing to a positive cycle of
language growth, cultural understanding, and project‑based learning. In the SEE context,
the AI‑COIL model may support the development of students’ higher‑order skills—such
as problem‑solving, idea generation, stakeholder engagement, and impact evaluation—
using structured tools such as problem trees, stakeholder maps, and value proposition
canvases, alongside diverse perspectives from intercultural teams. The notable benefits
seen in mixed‑group settings suggest that cultural diversity may function as an active
“cognitive asset” facilitated by AI‑supported collaboration. Overall, the interaction of lan‑
guage, intercultural factors, and AI support suggests that AI‑COIL may represent more
than a simple tech upgrade to the traditional COIL model. It may represent a compre‑
hensive teaching framework that supports deep learning and responsible practice across a
range of skills.

This study provides initial evidence and a conceptual rationale for a holistic educa‑
tion approach connecting language, intercultural exchange, social entrepreneurship, and
AI. The results suggest thatAI‑COILmay contribute to the development of intercultural un‑
derstanding, digital literacy, and innovation in higher education. It also provides potential
implications for curriculum and policy development, such as AI ethics training, process‑
centredAI oversight, multilingual collaboration strategies, curriculumdesign alignedwith
backward design principles, and data governance and quality assurance at the institu‑
tional level. Together, these elements may inform the development of a scalable model
for expanding AI‑COIL in multilingual, multicultural contexts. These findings should be
interpreted as exploratory and indicative rather than conclusive, given the study design
and scope.
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Appendix A.
Appendix A.1. Intercultural Competence Scale (ICS‑AIC: AI–COIL Intercultural Scale)

Dimension 1: Attitudes toward Cultural Diversity
1. I am willing to actively engage with people from different cultural backgrounds.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
2. I enjoy interacting with people from different cultures and learning from them.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
3. I enjoy hearing others’ stories and understanding their backgrounds.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
4. I take pleasure in gaining a deeper understanding of others’ cultures, experiences,

and perspectives.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
Dimension 2: Cultural Knowledge Awareness
5. I am aware of which cultural knowledge I am employing during cross‑

cultural communication.
a. Strongly agree
b. Agree
c. Cannot say
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d. Disagree
e. Strongly disagree
6. When interacting with people from unfamiliar cultures, I adjust my understanding

of culture.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
7. I consciously reflect on the cultural knowledge I apply in cross‑cultural situations.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
8. I proactively verify the accuracy of my cultural knowledge during communication.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
Dimension 3: Intercultural Communication Skills
9. In cross‑cultural exchanges, I am a patient and effective listener.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
10. I can make others feel at ease and respected during communication.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
11. I find it relatively easy to connect with people from different cultures.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
12. In cross‑cultural interactions, I would adjust my vocal intonation (such as accent

or tone) to facilitate better communication.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
13. I can adjust my speaking pace according to different cultural requirements.
a. Strongly agree
b. Agree
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c. Cannot say
d. Disagree
e. Strongly disagree
Dimension 4: Cultural Behavioural Adaptation
14. I can discern what behaviours are considered appropriate within a given culture.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
15. In cross‑cultural situations, I would adjust my non‑verbal behaviour (gestures,

posture, etc.).
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
16. In cross‑cultural interactions, I would adjust my facial expressions.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
Dimension 5: Cross‑Cultural Self‑Efficacy
17. I have confidence in socialising with locals in unfamiliar cultural settings.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
18. I am capable of coping with the pressures of adapting to a new culture.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
19. I relish living in unfamiliar cultures and gradually adapting to them.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
20. I am confident I can adapt to everyday situations in different cultures, such as

shopping and lifestyle habits.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
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Appendix A.2. Social Entrepreneurship Competency Scale (SEE)

Dimension 1: Problem Identification and Social Impact Assessment
1. I am able to identify problems by analysing issues arising within a social context.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
2. I understand how to assess the impact of social projects on communities or the

public interest.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
3. I analyse whether the social issues requiring mitigation align with the objectives,

mission, and vision of the organisation I represent.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
Dimension 2: Empathy and Cultural Sensitivity
4. I possess the ability to undertake social entrepreneurship projects from a multicul‑

tural perspective.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
5. I can develop social entrepreneurship concepts that balance cultural differences

and commonalities.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
6. I can handle experiences that differ frommy own cultural background to lead social

entrepreneurship projects.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
Dimension 3: Community Engagement and Stakeholder Management
7. I can analyse how key participants engage with social entrepreneurship projects

through stakeholder matrix analysis.
a. Strongly agree
b. Agree
c. Cannot say
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d. Disagree
e. Strongly disagree
8. I can design stakeholder engagement plans for social entrepreneurship projects.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
Dimension 4: Social Innovation and Creativity
9. Employing diverse methodologies to develop social entrepreneurship projects.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
10. I possess the ability to devise unprecedented innovative solutions to address soci‑

etal challenges.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
11. I can propose diverse solutions to address social issues.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
Dimension 5: Resource Mobilisation and Fundraising
12. Able to set objectives within time and resource constraints.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
13. Candevise strategies to attract external funding for developing social entrepreneur‑

ship projects.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
14. I analyse whether the social issues to be addressed align with the objectives, mis‑

sion and vision of the organisation I represent.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
Dimension 6: Establishing Partnerships and Collaboration
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15. I am adept at establishing collaborative networks with organisations and col‑
leagues interested in social entrepreneurship.

a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
16. I possess the capability to lead social entrepreneurship projects.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
Dimension 7: Tracking and Evaluation of Social Outcomes
17. I possess the methodology to analyse the outcomes of social programme imple‑

mentation.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
18. Able to designmetrics to evaluate the outcomes of social entrepreneurship projects.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
Dimension 8: Ethical Decision‑Making and Responsibility
19. I can correctly judge the appropriate and inappropriate codes of conduct that

social entrepreneurship projects should follow.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
20. I understand the ethical decision‑making guidelines that guide fairness, honesty,

and a commitment to improving social entrepreneurship projects.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
21. I possess the strategies for correctly utilising social entrepreneurship project re‑

sources.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
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Appendix A.3. AI Literacy and AI Ethics Scale

Dimension 1: AI Understanding and Usage Competence (AI Literacy)
1. I understand the fundamental principles of generative AI and its primary functions.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
2. I am proficient in using AI tools (such as ChatGPT) to complete learning tasks.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
3. I can design effective prompts as required.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
Dimension 2: Critical AI Use
4. I can identify errors or inaccuracies in AI‑generated content.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
5. I can determine whether AI‑generated content contains bias.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
6. When AI results are insufficiently reliable, I can proactively verify the information

source.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
Dimension 3: AI Ethics Awareness
7. I understand the potential risks AI poses to privacy and data security.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
8. I believe transparency must be maintained when using AI in formal learning tasks.
a. Strongly agree
b. Agree
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c. Cannot say
d. Disagree
e. Strongly disagree
9. I understand that AI may exacerbate risks of inequality, bias, or misleading infor‑

mation.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
10. I amwilling to adhere to the principles of “responsible AI usage” (such as labelling

AI usage, avoiding dependency, etc.).
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree

Appendix A.4. Language Self‑Efficacy Scale (Russian/Spanish)

Dimension 1: Confidence in Language Expression
1. I am confident in expressing my ideas in Russian/Spanish within a cross‑

cultural team.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
2. I can express my views clearly in spoken or written communication.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
Dimension 2: Communicative Ability
3. I can understand Russian/Spanish expressions from peers in other countries.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
4. In cross‑cultural communication, I can adapt my language flexibly to suit the

other person.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
Dimension 3: AI‑Assisted Language Use
5. AI tools can help me improve the quality of my Russian/Spanish content.
a. Strongly agree
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b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
6. I can identify and correct language errors with AI assistance.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
7. I can utilise AI to enhance linguistic structure, vocabulary selection, and

logical expression.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
Dimension 4: Task Performance and Self‑Assessment
8. My proficiency in Russian/Spanish has improved during this COIL task.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
9. I can effectively use Russian/Spanish for communication in real‑world tasks

(e.g., pitches).
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
10. I am willing to continue enhancing my language skills with AI assistance in

the future.
a. Strongly agree
b. Agree
c. Cannot say
d. Disagree
e. Strongly disagree
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