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Featured Application 

As for the featured application of this study, it can be directly applied and implemented to design 
multilingual learning environments for formal and non-formal educational systems in the EU. 
Specifically, our proposed model suggests the development of technology-enhanced reception 
classes, online language-support programs, and intercultural digital platforms for migrant and 
refugee learners. As such, educational institutions can use this study as a framework for operation to 
guide them through the necessary steps for integrating AI-assisted language learning tools, mobile-
assisted language learning (MALL) applications, and learning management systems (LMS) that assist 
in educational activities, i.e., multiple languages and cultural contexts. Moreover, at a policy level, 
the model proposed presents the European Digital Education Action Plan and suggests actions for 
aligning national multilingualism strategies with it, thus enabling more inclusive, equitable, and 
participatory educational ecosystems. Lastly, our study can be applied to countries facing increased 
migration flows, where digital infrastructure and systems can be used as an affordable cost solution 
that lowers the barrier for all stakeholders to learn and thus develop more generic, scalable 
mechanisms for linguistic integration and social inclusion. 

Abstract 

This paper examines the intersection between digital learning environments and multilingual 
education policies, with a focus on the linguistic integration of migrant students in Europe. It explores 
how technology, particularly mobile-assisted learning, artificial intelligence, and immersive tools, 
can strengthen language acquisition and promote social inclusion. Drawing on European and Greek 
policy frameworks, the study shows how digital pedagogies operationalize multilingualism as both 
an educational objective and a social justice priority. Based on a qualitative review of contemporary 
research and institutional reports, the findings indicate that digitally enhanced learning 
environments act as catalysts for equity, intercultural dialogue, and active participation when 
supported by coherent pedagogical design. The paper concludes by outlining policy 
recommendations for the development of multilingual digital ecosystems that align technological 
innovation with democratic, inclusive, and human-centred education. Overall, the analysis 
highlights that technology-mediated multilingualism can effectively reinforce participation, 
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inclusion, and linguistic integration when embedded within robust policy structures and sound 
pedagogical practice. 

Keywords: multilingual education; digital learning environment; European multilingualism policy; 
AI-assisted language learning; intercultural digital pedagogy 
 

1. Introduction 

Multilingualism is a defining feature of contemporary European societies and a cornerstone of 
European identity. Linguistic diversity is no longer merely a cultural asset but a socio-political pillar 
that shapes educational, political, and economic realities. In the context of increasing mobility and 
globalization, education systems must respond to new socio-cultural conditions in which language 
integration is intrinsically linked to democracy, equality, and social cohesion [1,2]. The integration of 
migrant and refugee students remains one of the most pressing challenges for European education 
policy [3–5]. Proficiency in the host country’s language is essential for academic achievement and 
social participation, while the recognition and preservation of students’ mother tongues are equally 
vital for fostering positive cultural identity and intercultural sensitivity [6,7]. 

The rapid development of information and communication technologies (ICT) has created new 
learning ecosystems that support multilingualism and intercultural education. Digital platforms, 
mobile applications, and artificial intelligence (AI) tools facilitate personalized learning, interactivity, 
and meaningful participation. When embedded within coherent policy frameworks, such 
technologies broaden access to knowledge and empower students with a migrant background [8,9]. 

This analysis draws on contemporary learning theories, official European policies, and relevant 
research such as [10–14] and Regional policy properties [15]. Through a review of scholarly literature 
and institutional documents, the study identifies the importance of digital learning environments for 
augmenting social cohesion, promoting equality, inclusion, and intercultural understanding. It 
concludes with targeted policy interventions aimed at strengthening multilingual education in 
Greece and across the European Union. The findings suggest that technology is not simply a 
pedagogical tool but a lever for social cohesion, provided that its adoption is both pedagogically and 
politically supported. 

The purpose of this study is to investigate the role of digital learning environments in advancing 
multilingualism and social inclusion. It examines European and national multilingualism policies, 
the learning theories that underpin technology-mediated education, and examples of effective 
practice from Greece and other European contexts. Ultimately, the paper highlights how EU and 
member-state multilingualism policies can be supported through technology by articulating the 
pedagogical, political, and social dimensions of inclusion. Overall, the findings confirm that 
technology, when pedagogically integrated, can act as a driver of social change and support 
multilingualism as a policy of inclusion and democracy. A representation of the research question, 
main approach, and the expected outcomes is presented below in Figure 1. 

Moreover, while substantial research has examined AI-supported language learning, digital 
inclusion, and multilingual education as distinct areas of inquiry, comparatively limited attention has 
been given to their structural integration within national education systems facing sustained 
migration. Existing studies often focus either on technological innovation at the classroom level or on 
policy discourse at the supranational level, without systematically examining how these dimensions 
interact within specific institutional contexts. This analytical gap is particularly visible in Southern 
European settings, such as Greece, where multilingual mandates, digital infrastructure, and migrant 
integration converge under distinct structural constraints. The present study addresses this gap by 
proposing a structured analytical framework that interrelates policy, pedagogy, and technology 
within a context-sensitive model. 

In addition, beyond the absence of structural synthesis, the literature reflects ongoing theoretical 
tensions that warrant further analytical clarification. One such tension concerns the role of AI in 
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language education: while frequently presented as a mechanism for personalization and inclusion, it 
is also associated with concerns regarding digital inequality and the underrepresentation of less-
dominant languages within algorithmic systems. A related tension emerges between the normative 
aspirations of supranational European multilingual policy and the uneven institutional conditions 
under which such policies are implemented at the national level. Moreover, classroom-level 
technological innovation does not necessarily translate into coordinated governance structures. The 
present study engages these tensions by examining how policy design, pedagogical practice, and 
technological implementation may be aligned within a context-sensitive institutional framework. 

Finally, it is worth noting that this study is guided by the following central research question: 
How can digital learning environments operationalize European and national multilingualism policies in ways 
that meaningfully support the linguistic integration and social inclusion of students with migrant 
backgrounds? As such, this inquiry is grounded in existing scholarship that identifies a persistent gap 
between multilingualism as a policy objective and its consistent implementation within national 
education systems [12,20]. While European policy frameworks position multilingualism as a 
democratic and social priority [3,22], research has documented structural constraints, including 
uneven digital infrastructure, limited techno-pedagogical training, and fragmented policy 
coordination [25,28]. By examining the intersection of policy, pedagogy, and technology, the present 
study evaluates whether digitally mediated educational practices can function as instruments for 
translating multilingual policy commitments into sustainable educational practice. Figure 1 provides 
a schematic representation of this analytical structure, linking the research question to the 
methodological approach and the projected outcomes of the analysis. 

 

Figure 1. An overview of our approach and the outcomes of our research question. 

2. Conceptual and Policy Frameworks for Multilingualism 

The Common European Framework of Reference for Languages (CEFR) [16] and the European 
Language Portfolio (ELP) [17,18], promote the development of communicative, intercultural, and 
multilingual competence [19]. These policies reflect the EU’s philosophy of “unity in diversity,” 
framing linguistic diversity as a source of social wealth [20]. Specifically, the New Action Plan for 
Multilingualism [3,21] emphasizes the integration of migrants/refugees through language learning, 
particularly through the use of digital media. Similarly, the studies in [22,23], explicitly link 
multilingualism with the digital transformation of education. Their objectives include strengthening 
digital skills, producing multilingual educational content, and promoting innovative pedagogies, 
encouraging multilingual participation. 

Moreover, according to [3,23,24], connecting multilingualism with digital transformation has 
become a strategic priority for the EU. From a political perspective, multilingual EU policies 
encourage Member States to recognize immigrant languages and invest in technological solutions 
that support educational integration [25,26]. 
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Lastly, while European policy frameworks often present digital transformation and multilingual 
education as mutually reinforcing priorities, the literature suggests that their relationship is more 
complex in practice. Although official documents emphasize linguistic inclusion as a democratic 
objective, studies indicate that implementation varies considerably across national systems due to 
differences in institutional capacity, digital infrastructure, and administrative coordination. This gap 
between policy ambition and practical realization shows that the integration of technology into 
multilingual strategies cannot be assumed to occur automatically. Rather, it depends on sustained 
structural alignment between supranational objectives and national educational realities. 

2.1. National Multilingualism Policies: The Greek Case 

Although historically monolingual, Greece has increasingly incorporated multilingualism 
policies, largely in response to rising migration flows. The Greek education system implements 
intercultural education programmes, Reception Classes, and Intercultural Schools under the 
supervision of the Ministry of Education [27]. However, as noted in [12], multilingualism within 
Greek public administration and education often remains an “institutional slogan” that lacks 
sufficient digital infrastructure. Similarly, research in [10] highlights the importance of technology 
for teaching Greek as a second or heritage language, emphasizing that digital learning promotes 
learner autonomy, facilitates access to multilingual content, and enhances intercultural 
communication. 

Nevertheless, several challenges have been identified in the Greek context, such as the 
insufficient teacher training in digital skills, [25] and the unequal access to equipment and internet 
connectivity, [28]. Despite these obstacles, promising initiatives have emerged through European 
programmes such as Erasmus+, eTwinning, and CLIL projects. These efforts indicate a gradual shift 
toward a more inclusive multilingual pedagogy, as noted in [29–31]. However, although these 
initiatives demonstrate institutional willingness to promote multilingual inclusion, evidence 
regarding their long-term effectiveness remains mixed. Studies examining Erasmus+ and related 
transnational programmes suggest positive outcomes in terms of intercultural awareness and 
linguistic exposure, yet they also indicate uneven participation, limited structural integration into 
national curricula, and sustainability challenges beyond project cycles, [29–31]. In this respect, such 
initiatives illustrate both the potential and the limitations of digitally supported multilingual policy 
implementation. Their impact depends less on project visibility and more on systemic alignment with 
teacher training, infrastructure, and national educational planning. This observation directly relates 
to the study’s central research question, as it underscores that digital initiatives alone do not 
guarantee effective multilingual integration unless embedded within coherent institutional 
frameworks. 

In conclusion, the Greek case reflects broader European dynamics: although multilingualism is 
formally recognized as a policy objective, its effective implementation depends on digital 
infrastructure, teacher preparation, and institutional coherence. These observations are directly 
linked to the central research question of the study, as they clarify the structural conditions under 
which digital learning environments may support or limit the operationalization of multilingual 
policies. The following section, therefore, examines the role of technology in shaping this policy–
practice relationship. 

2.2. The Role of Technology in Multilingualism Policies 

Technology plays a decisive role in the implementation of multilingualism policies. Specifically, 
according to [25], digital multilingual pedagogy links linguistic and cultural competence with digital 
literacy, forming a new educational opportunity. The study in [28] reports that digital media can 
enhance intercultural understanding and expand access to knowledge, provided that such tools 
prioritize pedagogical rather than technocratic design principles. Collaborative learning platforms, 
digital portfolios, and communities of practice allow students to interact, collaborate, and develop 
awareness. 
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Nevertheless, as cautioned in [32,33], technology can either reinforce multilingualism or 
reproduce digital monolingualism if linguistic representation is not balanced. For instance, a digital 
tool available exclusively in English may inadvertently perpetuate cultural inequality. As such, the 
study [19] defines multilingualism as an individual’s ability to use more than one language at varying 
levels of proficiency across diverse social and professional contexts. Multilingualism is therefore 
understood as a social and political phenomenon connected to active citizenship, employability, and 
cultural democracy [20,34,35]. 

Since the Maastricht Treaty [15] and the Education and Training 2020 Agenda, the EU has 
maintained multilingualism as a strategic objective. The Digital Education Action Plan 2021–2027 [22] 
affirms that every European citizen should be able to communicate in at least two languages other 
than their mother tongue. Multilingualism is thus recognized as a fundamental precondition for 
social integration and European identity. As such, language is a basic means of participation in 
society. Inadequate proficiency in the host country’s language often results in poor academic 
performance and social exclusion [6,36]. 

In Greece, recent studies such as [12] show that multilingualism policies in public administration 
and education are often implemented in a fragmented way. Digital infrastructures and educational 
technologies are necessary to support the practical realization of multilingual policies. Similarly, 
research indicates that teaching Greek as a second or heritage language requires multimodal media, 
technological tools, and well-trained teachers. The study in [37] advocates for language-education 
programmes that preserve students’ mother tongues while also enabling mastery of the host-country 
language, a dual approach that fosters self-esteem and active participation. Similarly, [38] and more 
recent [39] promote a sociocultural theory, which posits that learning occurs through social 
interaction and cultural mediation. Technology functions as a mediating tool that facilitates 
collaborative learning and active construction of knowledge [40,41]. 

Similarly, the theory of translanguaging [42] expands on this perspective, proposing that 
learners draw on their linguistic resources dynamically and fluidly, without rigid boundaries. Digital 
learning environments support such flexibility through multimodal, multimedia, and interactive 
activities. As such, critical digital pedagogy [43,44] adds a political dimension, emphasizing that 
technology is not neutral but embodies particular values and power relations. 

Another important aspect is the educational technology (EdTech), which encompasses digital 
tools that support learning in flexible, personalized ways [45]. A key development is mobile-assisted 
language learning (MALL), which enables individualized practice and feedback through mobile 
devices [8,46]. Research shows that students using multilingual digital tools develop greater 
metalinguistic awareness and empathy [47,48]. Artificial-intelligence applications can tailor task 
difficulty and provide personalized feedback [49,50], while virtual and augmented-reality 
technologies create authentic communication contexts [51]. 

In Greece, the study in [10] notes that the use of technology in teaching Greek as a second 
language remains limited but is expanding through initiatives such as Erasmus+ and eTwinning. 
These emerging practices require the combined development of language-teaching and techno-
pedagogical skills. As such, Digital Learning Environments (DLEs), including Moodle, Canvas, and 
Google Classroom, support multilingual content and collaborative learning [25]. Additionally, 
MOOCs and language-learning applications such as Duolingo and Memrise broaden global access to 
language education. The use of DLEs enhances learner engagement by enabling students to switch 
between languages, explore diverse resources, and collaborate online. Lastly, [52] highlights that the 
portability of mobile technologies extends the boundaries of the classroom, enabling learning 
anytime and anywhere. 

In conclusion, the Greek case reflects broader European dynamics: although multilingualism is 
formally recognized as a policy objective, its effective implementation depends on digital 
infrastructure, teacher preparation, and institutional coherence. These observations relate directly to 
the study’s central research question, as they define the conditions under which digital learning 
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environments may facilitate—or constrain—the operationalization of multilingual policies. The 
following section examines the role of technology in structuring this policy–practice interaction. 

2.3. Methodology 

This study adopts a qualitative, structured literature review methodology, enabling the 
systematic examination of existing research, policy documents, and theoretical approaches. The aim 
is not to generate primary empirical data but to interpret the relationship between multilingualism 
policies and digital learning environments. 

Our literature review analysis provides a comprehensive overview of theoretical foundations, 
practical implementations, and the challenges associated with technological integration. As such, the 
data collection involved: 

• Academic databases such as Scopus (Elsevier), Web of Science (Clarivate Analytics), ERIC - 
Education Resources Information Center (U.S. Department of Education), Taylor & Francis 
Online, SpringerLink (Springer Nature), Cambridge Core (Cambridge University Press), and 
Google Scholar; 

• Official policy documents and institutional reports were examined, including publications from 
the European Commission, Council of Europe, OECD, and UNESCO, as cited in the reference 
list of this study; 

• Greek studies and university publications, notably those by [10–12,29], address multilingualism, 
second-language teaching, and educational technology. 

The review focused on studies published between 2015 and 2025 to capture current 
developments. Our selection criteria included scientific validity, topical relevance, and policy 
significance for immigrant education. As a result, this research adheres to ethical principles such as 
respect for intellectual property rights, accurate citation, and transparency in data selection. 
Specifically, a total of 60 sources were examined in the course of this qualitative synthesis, including 
peer-reviewed journal articles, academic book chapters, and official policy reports. Of these, 48 
publications dated between 2015 and 2025 formed the principal analytical corpus of the study. The 
remaining 12 sources, published before 2015, were retained exclusively as foundational theoretical or 
historical policy references. 

Lastly, the selection process was guided by three criteria: relevance to the intersection of digital 
learning environments and multilingual education; focus on European or comparable policy 
contexts, with particular attention to settings characterized by significant migration flows; and 
scholarly or institutional credibility. Studies addressing digital tools solely from a technical 
perspective, without pedagogical or policy analysis, were excluded. This approach ensured that the 
review remained aligned with the study’s central research question while maintaining 
methodological coherence. For clarity and transparency, the structured review and analytical 
procedure is summarized in Figure 2. 
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Figure 2. Structured literature review and analytical synthesis process. 

3. Digital Pedagogies and Learning Technologies 

The pedagogical effectiveness of AI-supported tools depends on transparent data governance, 
linguistic diversity in training datasets, and the active mediation of educators. Without these 
safeguards, personalization systems may inadvertently reinforce existing inequalities or 
underrepresent minority linguistic profiles. Therefore, AI integration must remain pedagogically 
supervised and ethically regulated rather than treated as a neutral technical enhancement. 

3.1. Research Design and Purpose 

The analysis of the theoretical framework can be grouped into three principal areas: 

1. Access and empowerment: Technology provides access to learning resources regardless of time or 
place. According to [37], online language-learning programs increase confidence and 
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participation among students with a migrant background. Digital learning platforms can also 
offer safe environments in which learners express themselves without fear of stigmatization. 

2. Intercultural communication: Collaborative online learning [48] enhances intercultural 
understanding. Students exchange experiences and develop communication skills, eliminating 
linguistic and cultural boundaries. 

3. Personalization of learning: Digital tools adapt to the level and needs of each learner. Artificial 
intelligence, through adaptive-learning algorithms, can generate individualized learning paths 
[49]. Students from migrant backgrounds, whose schooling is often discontinuous, benefit from 
this approach. 

3.2. Digital Pedagogies and Tools 

Digital tools supporting multilingual education can be classified into four main categories: 

1. E-learning platforms (LMS): Moodle, Canvas, Google Classroom support multilingual content, 
forums, and collaborative learning, [53]. 

2. Mobile applications: Duolingo, Babbel, and Memrise provide flexible, asynchronous learning that 
promotes lifelong learning, [54]. 

3. Artificial-intelligence tools: Applications such as Grammarly, ChatGPT, and Replika tailor 
learning to each student’s profile and offer dynamic feedback, [49,50]. 

4. Virtual and augmented-reality systems (VR/AR): Programs such as ImmerseMe and Mondly VR 
simulate authentic communication scenarios that enhance intercultural learning, [51]. 

At the European level, several initiatives demonstrate the integration of digital technologies: 

• Digital Literacy for Inclusion: programs combining language learning with digital empowerment 
for social participation, [37]. 

• Language Learning for Refugees and Migrants: online courses and role-playing games for linguistic 
and social integration, [55]. 

• Lingua+: micro-courses and multilingual content for learners of diverse backgrounds, [56]. 

Research by [11] on multimedia tools in teaching Italian confirms that multimodal learning 
enhances engagement and cultural understanding, particularly in online contexts. As a result, despite 
these advantages, the application of technology in multilingual education faces significant challenges: 

• Insufficient teacher training: Many educators lack techno-pedagogical competence, [25,26]. 
• Digital divide: Socioeconomic inequalities restrict access, [28]. 
• Cultural imbalance of content: Major European languages dominate available resources, [32,33]. 
• Ethical and data-protection concerns: The use of AI demands regulatory frameworks safeguarding 

personal data, [57]. 

3.3. Data Sources and Selection Criteria 

The analysis was categorized into a thematic categorization of sources, grouped into: 

• Theories of learning and multilingualism 
• Educational technology and digital environments 
• EU multilingualism policies & Greek educational practices 
• Challenges and policy recommendations 

The thematic analysis followed the logic of interpretive synthesis, whereby findings from various 
studies are integrated to formulate broader theoretical insights, [58]. This methodological choice aims 
to identify: 

• How multilingualism policies are used within digital learning environments, 
• Which practices best support students with a migrant background, and 
• How technology can function as an instrument for educational policy reform. 

This analytical framework underpins the following chapter, which synthesizes results and 
proposes a model for multilingual digital education. 
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3.4. Thematic Analysis Method 

Although literature identifies significant benefits associated with digital pedagogies in 
multilingual contexts, several major obstacles persist. Analytically, these include the digital divide 
between students from different socioeconomic backgrounds [28,57], limited teacher training in the 
pedagogical use of technology [25], the monolingual orientation of many digital tools that exclude 
smaller or non-European languages [32,33], and insufficient institutional linkage between education 
policy and digital strategy [25]. Moreover, institutional discontinuity remains a concern, as 
multilingual policies are often formulated at a strategic level without consistent evaluation 
mechanisms [12,28]. Cultural representation within digital tools also remains uneven, frequently 
privileging dominant languages and generating new forms of linguistic exclusion [32,33]. 

A recent study [12] emphasizes that without institutional coordination, multilingualism risks 
remaining a declaratory policy rather than a practical reality. Therefore, integrating digital policies 
into broader educational strategies is essential for sustainable implementation. The systematic 
arrangement of themes and the interpretive synthesis were designed to directly correspond with the 
study’s principal research inquiry. Specifically, the literature was evaluated to determine how digital 
learning environments assist in operationalizing multilingual frameworks and fostering social 
cohesion. As such, this approach ensures that the analytical process remains consistent with the 
foundational research question introduced at the outset and schematically presented in Figure 1. 

In addition, the effective implementation of digital multilingual strategies depends significantly 
on teacher agency. Educators are not passive recipients of technological reform but active mediators 
of pedagogical change. Research indicates that resistance to digital integration may arise from 
insufficient training, increased workload, or concerns about professional autonomy. Addressing 
these issues requires sustained professional development, participatory planning processes, and 
institutional support structures that position teachers as contributors to policy implementation rather 
than simple executors of reform. 

Lastly, the analysis of the literature indicates that the relationship between multilingualism 
policy and digital pedagogy is not automatic. Its effectiveness depends on institutional consistency, 
technological capacity, and pedagogical clarity. These findings inform the model proposed in the 
following section, which seeks to provide a structured response to the study’s central research 
question by translating policy principles into an operational educational framework. 

3.5. Artificial Intelligence as an Educational System: Capability, Risk, and Governance 

AI in multilingual education should not be treated merely as an advanced digital tool, but as an 
evolving educational system that shapes access to knowledge, linguistic representation, and 
institutional decision-making. Generative AI and multilingual large language models (LLMs) 
increasingly influence language production, translation, assessment, and feedback processes. Their 
capacity to generate adaptive explanations and multilingual content expands the possibilities of 
differentiated instruction and personalized scaffolding. 

However, these systems operate within data architectures that are not linguistically neutral. 
Training datasets often overrepresent dominant languages, which may result in uneven performance 
across minority or migrant linguistic profiles. In multilingual educational settings, this imbalance 
risks reinforcing existing hierarchies rather than reducing them. Furthermore, the limited 
explainability of generative models presents pedagogical challenges, as automated feedback without 
transparent reasoning may constrain critical linguistic reflection and teacher oversight. 

Beyond pedagogical considerations, AI integration also raises governance and regulatory 
questions. Educational AI systems that influence assessment, progression, or access to learning 
opportunities may fall within higher-risk regulatory categories under emerging European 
frameworks such as the EU Artificial Intelligence Act. In this context, issues of data governance, 
algorithmic accountability, and institutional responsibility become central. The processing of student 
data, particularly in vulnerable migrant populations, requires strict adherence to data protection 
standards and clear institutional protocols. 
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For these reasons, AI should be conceptualized not only as a technological enhancement but as 
a regulated and context-sensitive educational infrastructure. Its contribution to multilingual 
inclusion depends on pedagogical mediation, linguistic diversity in training systems, and alignment 
with democratic regulatory safeguards. 

4. Proposed Model and National Application 

The four-phase model emerged directly from the thematic synthesis conducted in the preceding 
sections. Across the reviewed literature, four recurring and interdependent dimensions became 
evident: the political-institutional framing of multilingual policy, the pedagogical mediation of 
digital environments, the technological capacity of AI-supported systems, and the social implications 
for inclusion and equity. Rather than introducing a new theoretical claim, the model systematizes 
these dimensions into a coherent structure that makes their interrelation explicit. In this way, it 
complements existing research in AI and digital inclusion by moving beyond fragmented discussions 
of tools or policies and offering an integrated framework that reflects how multilingual digital 
education functions within national systems. 

As such, promoting multilingualism in digital learning requires embedding it across the 
curriculum with multilingual resources, developing open repositories of digital content in different 
languages, and training teachers in both digital and intercultural skills. It also demands equitable 
access to devices for students in vulnerable groups, the creation of culturally sensitive AI through 
collaboration with universities, NGOs, and tech companies, and the use of clear evaluation indicators 
to monitor the effectiveness of these policies. Addressing these challenges requires a systematic and 
holistic approach that combines political commitment, pedagogical innovation, and technological 
support. Analytically, the proposed model is developed on the basis of the theoretical discussions 
and policy analyses presented in the previous sections. It reflects recurring themes identified in the 
literature, including the institutional dimension of multilingual policy implementation [12,20], the 
pedagogical relevance of multimodality and translanguaging [42,48], and the role of AI-supported 
learning environments in differentiated instruction [49,50]. At the same time, the framework takes 
into account structural characteristics of the Greek educational system, such as regional disparities in 
digital infrastructure and variations in teacher preparation. The model should therefore be 
understood as a structured synthesis of the reviewed literature, adapted to the specific socio-cultural 
and institutional context under examination. 

4.1. The Proposed Model of Multilingual Digital Education 

Based on the literature review, the proposed model is structured around four interrelated 
phases: 

1. Political Phase: Multilingualism as Public Policy 
• Institutional recognition of multilingualism across all levels of education. 
• Establishment of national digital platforms for language education. 

2. Pedagogical Phase: Education through Multimodality 
• Integration of linguistic and intercultural competences. 
• Utilization of multimedia resources and virtual learning environments. 

3. Technological Phase: Innovation and Accessibility 
• Design of AI-based tools capable of adapting to multiple languages. 
• Development of open, multilingual datasets for educational use. 

4. Social Phase: Participation and Empowerment 
• Creation of digital learning communities (equality and collaboration). 
• Cultivation of social awareness and linguistic tolerance through dialogue. 

The four phases correspond to recurrent themes identified in the literature review: policy 
alignment, pedagogical mediation, technological adaptation, and social participation. As such, this 
model encapsulates the integrated nature of multilingual digital education by combining political, 
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pedagogical, technological, and social dimensions into a cohesive framework. Our proposed model 
and its phases are presented in Figure 3. 

Although the four phases are presented sequentially for analytical clarity, they function as 
interdependent components rather than isolated stages. The political dimension establishes the 
institutional framework within which pedagogical strategies are developed. The pedagogical phase 
operationalizes policy principles through classroom practice, while the technological phase provides 
the digital infrastructure and tools necessary to support differentiated multilingual learning. Finally, 
the social dimension reflects the broader impact of these interactions on inclusion, participation, and 
community cohesion. 

These phases therefore operate in a dynamic relationship: policy shapes pedagogy, pedagogy 
guides technological adaptation, and technological implementation influences social outcomes, 
which in turn inform future policy adjustments. The model should thus be understood as a cyclical 
and mutually reinforcing system rather than a linear progression. 

 

Figure 3. An overview of our model that illustrates a cyclical framework integrating four interrelated phases: 
Political, Pedagogical, Technological, and Social. 

Although specific components such as AI-driven instruction, mobile-assisted learning, and 
digital inclusion are well established in the literature, the contribution of the present framework lies 
in their structured integration. Rather than treating technological adoption, pedagogical strategy, and 
policy formulation as parallel domains, the model conceptualizes them as interdependent 
dimensions of a coordinated institutional process. This perspective shifts the analytical focus from 
isolated digital interventions to the systemic alignment required across political, pedagogical, 
technological, and social levels. In this respect, the framework extends existing scholarship by 
situating AI-enabled multilingual education within a governance-oriented structure rather than 
approaching it solely at the level of classroom innovation. 

4.2. Application of the Model in Greece 

Within the Greek socio-cultural context, these dimensions assume particular significance in light 
of recent migration patterns and the institutional structure of public education. Specifically, although 
European multilingual and digital education policies establish a coherent strategic framework, their 
implementation within the Greek educational system requires critical adaptation. Specifically, the 
Greek context is shaped by specific structural conditions, including uneven digital infrastructure 
across regions, variations in school resources, and limited institutional coordination in the field of 
migrant education. In addition, professional development in AI-supported and multilingual 
pedagogies remains unevenly distributed. 
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As such, for this reason, European initiatives cannot be transferred as ready-made solutions. 
Their integration into the Greek framework depends on institutional capacity, administrative 
coordination, and the linguistic composition of local school communities. The following section, 
therefore examines how the proposed model may be applied within these parameters, translating 
broader policy principles into context-sensitive educational practice. 

Lastly, as a host country for migrants, Greece occupies a critical position in implementing 
multilingual digital education. The application of the proposed model involves the following actions: 

• Enhancing reception classes: through the use of digital tools (tablets, LMS). 
• Training educators: in the use of MALL and AI-based tools. 
• Collaborating with universities: to support intercultural education programs. 
• Adopting models: such as those proposed by [59,60], where technology functions as a mechanism 

for social integration and the reduction of exclusion. 

Finally, it is worth noting that in practical terms, the implementation of the proposed model 
within the Greek educational system could begin with structured pilot initiatives in Reception 
Classes and Intercultural Schools, where multilingual support mechanisms are already in place. At 
the pedagogical level, this would involve embedding AI-assisted language scaffolding and adaptive 
feedback tools within existing curricula, rather than establishing parallel digital programs. 
Institutionally, implementation would require coordinated planning between the Ministry of 
Education, regional authorities, and teacher training bodies to secure infrastructure, professional 
development, and monitoring mechanisms. A phased rollout with predefined evaluation indicators, 
such as teacher training participation and digital accessibility metrics, would allow gradual scaling 
based on institutional readiness. 

5. Analytical Synthesis and Discussion 

This study contributes to both the theoretical and practical discourse on multilingualism by 
underscoring the connection between educational technology and social justice. Research by [10–14] 
demonstrates that technology-supported multilingualism constitutes both a pedagogical and a social 
reform. As [59,60] note, educational innovation has genuine value only when it leads to social 
equality. 

5.1. Key Findings 

According to [50], artificial intelligence can support the development of adaptive learning 
systems that enhance learner autonomy and enable differentiated instruction. Similarly, [8], 
emphasizes that mobile-assisted language learning (MALL) applications function as portable 
multilingual laboratories, allowing students to learn in authentic communicative contexts. 

An analysis of European and national policies reveals that: 

• EU initiatives [2,3], promote the integration of immigrants through language education and 
digital technologies. 

• Greece has made progress toward digital integration, yet structural weaknesses persist in 
teacher training and equitable, [12]. 

• Multilingualism is a fundamental component of European identity and a driver of social 
cohesion, [20]. 

• Digital platforms and AI tools can enhance active participation, learner autonomy, and social 
inclusion, [49]. 

As such, based on the above and the overall study, we argue that technology-based 
multilingualism constitutes a form of social innovation that frames linguistic diversity as an 
instrument for equality. Consequently, the political dimension is as significant as the technical one: 
technology alone does not ensure inclusion. 

5.2. Conceptual Findings and Policy Implications 
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The literature review demonstrates that the relationship between multilingualism, technology, 
and education is dynamic and multidimensional rather than linear. European Union policies aim to 
combine digital innovation with social cohesion, yet their implementation depends largely on 
national strategies and infrastructure. Specifically, [20,34], note multilingualism as a social right and 
highlight that it advances democracy and cultural equality. Nevertheless, in practice, multilingual 
policy often remains at the rhetorical level. Similarly, [12], shows that in Greece, multilingualism in 
education and public administration is applied inconsistently, lacking sufficient digital infrastructure 
and teacher training. 

Technology can accelerate this policy transformation, provided it is applied pedagogically rather 
than purely technically [25–28,44], emphasizing that the effective use of digital tools requires a robust 
institutional framework, pedagogical guidance, and systematic evaluation of outcomes. 

5.3. Discussion 

The analysis confirms that Digital Learning Environments (DLEs) can support multilingualism 
policies across three primary dimensions: 

1. Pedagogical and cognitive dimension: Technology facilitates personalization and self-regulation 
in learning. Platforms can adapt to individual learner levels, provide immediate feedback, and 
enable personalized linguistic pathways [50]. AI-driven systems such as ChatGPT, Grammarly, 
or Replika EDU allow real-time practice of language production and comprehension. For migrant 
students, such tools compensate for limited access to traditional classrooms. 

2. Sociocultural dimension: The theory of translanguaging [42] explains how learners draw on 
their entire linguistic repertoire as a unified system. Digital environments, through multimodal 
elements such as video, audio, and interactive dialogue, promote this flexibility and strengthen 
linguistic identity. Collaboration platforms, including eTwinning and Padlet, enable learners from 
diverse cultural backgrounds to co-create and learn. 

3. Political dimension: Technology operationalizes multilingualism policies by providing open 
access to learning resources. MOOCs and Open Educational Resources (OERs) reduce learning 
costs and advance social equity, [22]. However, sustainable success depends on political will and 
institutional coordination: without investment in infrastructure and multilingual digital 
materials, even the most advanced technologies remain ineffective, [10]. 

Lastly, it is worth noticing that at the same time, the integration of AI-driven tools in multilingual 
education raises important ethical concerns. Issues related to data privacy, algorithmic bias, and the 
representation of minority languages require careful regulatory oversight. AI systems trained 
primarily on dominant linguistic datasets may reproduce structural inequalities or marginalize less-
represented languages. Moreover, the collection and processing of student data demand transparent 
governance mechanisms that safeguard personal information and comply with data-protection 
standards. These considerations highlight that technological adoption must remain aligned with 
ethical responsibility and democratic principles. 

6. Conclusions 

This study sets out to examine how digital educational ecosystems can operationalize 
multilingual policies in ways that promote the linguistic and social inclusion of students with migrant 
backgrounds. The analysis indicates that digital learning environments contribute to this objective 
when supported by institutional coherence, pedagogical mediation, and context-sensitive 
technological adaptation. 

In the Greek context, where recent migration patterns have reshaped the demographic 
composition of public education, this approach acquires particular relevance. The proposed model 
responds to structural challenges identified in the national framework, including uneven digital 
infrastructure, limited teacher preparation in multilingual pedagogies, and fragmented policy 
coordination. By aligning political commitment, pedagogical practice, and technological design, the 
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framework offers a structured pathway for integrating migrant students not only linguistically but 
also socially within the Greek educational community. 

Rather than functioning as a technical solution, digital multilingual education operates as an 
institutional mechanism for inclusion when embedded within coherent policy structures and 
supported by trained educators. In this respect, the model provides a context-sensitive response to 
the study’s central research question. 
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