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Abstract. The rapid advancement of artificial intelligence (Al) has created an urgent demand for
widespread Al literacy, empowering individuals to navigate an increasingly Al-driven world with
ethical awareness and critical thinking. However, existing Al curricula often emphasize technical
understanding and coding skills, neglecting the integration of Al literacy into broader educational
contexts. This study introduces Content and Al Integrated Learning (CAIIL), a novel pedagogical
framework that adapts principles from Content and Language Integrated Learning (CLIL) and
content-based education to modern Al education. CAIIL enables students to acquire Al knowledge
and skills while learning traditional academic subjects such as mathematics, science, and the
humanities.Using language teaching as a case study, the research demonstrates how integrating Al
concepts into subject-specific learning fosters interdisciplinary knowledge, enhancing students’
understanding of both core disciplines and AI fundamentals. Through this approach, learners
develop critical competencies such as data analysis, critical thinking, and ethical AI application,
preparing them for success in a technology-driven future. By promoting a holistic understanding of
Al within diverse academic contexts, CAIIL equips students to apply Al effectively and responsibly
across a wide range of fields to achieve immersive learning.
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1 Introduction

The integration of artificial intelligence (Al) into education is a transformative force, offering new opportunities
to revolutionize teaching and learning methodologies. As Al technologies such as natural language processing,
machine learning, and generative Al tools become increasingly sophisticated, their potential to provide immersive
and interactive educational experiences is unparalleled. Previous research [1-3] has revealed promising outcomes
in enhancing student engagement, retention, and understanding. Immersive education, which emphasizes
engagement through real-world simulations, interactive problem-solving, and hands-on experiences, aligns
seamlessly with the capabilities of Al-driven tools. In the context of language teaching, these tools can simulate
authentic linguistic environments, provide adaptive feedback, and foster meaningful interaction, thereby enriching
the learning process. However, leveraging Al’s potential in education requires carefully designed curricula that
not only teach Al concepts but also integrate these technologies into domain-specific learning contexts. This paper
seeks to address this need by proposing an innovative framework for merging Al literacy and content learning
within language education for ensuring immersive learning.

The growing prominence of Al in society necessitates the cultivation of Al literacy across disciplines, enabling
learners to navigate, critique, and utilize these technologies effectively [4-6]. Building on the foundational work
of the Association for the Advancement of Artificial Intelligence [7], five core Al concepts have been identified
as essential for an Al curriculum: perception, representation and reasoning, learning, natural interaction, and social
impact. These principles provide a scaffold for understanding AI’s fundamental mechanisms and societal
implications. Yet, while these principles offer a strong theoretical basis, the practical integration of Al education
into existing curricula remains a challenge. Current models often isolate Al instruction as a separate subject, which
risks fragmenting students’ learning experiences and failing to demonstrate AI’s interdisciplinary applications.
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Thus, a new paradigm is needed—one that embeds Al literacy into existing academic content, fostering a more
holistic and contextually relevant approach to Al education.

Content and Language Integrated Learning (CLIL) [8-9] provides a promising foundation for addressing these
challenges. CLIL, a methodology that combines language instruction with subject-specific content, has proven
effective in enhancing both linguistic and disciplinary competencies. Drawing inspiration from this approach, this
paper introduces Content and Al Integrated Learning (CAIIL) as a novel framework for Al education. CAIIL
seeks to integrate Al literacy into subject-specific curricula, enabling learners to simultaneously develop
knowledge in a particular domain while gaining practical and theoretical understanding of Al. For language
teaching, this means utilizing Al tools not only as aids for language acquisition but also as subjects of study,
empowering learners to ethically and critically engage with the technologies shaping their educational
experiences.

The incorporation of Al tools into language education has already shown significant promise in enhancing
engagement, personalization, and inclusivity. Tools like ChatGPT, automated essay scoring systems, and adaptive
learning platforms like Khan Academy provide learners with immediate feedback, diverse linguistic inputs, and
opportunities for practice tailored to their proficiency levels. However, the potential of Al in education extends
beyond these functionalities. By integrating Al as both a medium and a subject of instruction, CAIIL fosters a
deeper understanding of the ethical, technical, and societal dimensions of Al, equipping learners to use these
technologies responsibly and effectively. This dual focus ensures that students are not merely passive consumers
of Al-driven solutions but active participants in shaping and understanding their applications.

Despite these opportunities, significant gaps remain in the way Al is currently integrated into education. Many
Al curricula prioritize technical skills such as programming and algorithm design while neglecting the broader
implications of Al in society and its relevance to non-STEM fields. This fragmented approach not only limits the
accessibility of Al education but also fails to prepare learners for the interdisciplinary challenges posed by AI’s
ubiquity. CAIIL addresses these limitations by embedding Al literacy within broader educational contexts,
ensuring that learners develop both technical competence and critical awareness. Through the lens of language
education, this paper demonstrates how CAIIL can create immersive learning experiences that bridge the gap
between theoretical knowledge and practical application, fostering a comprehensive understanding of Al.

In this paper, I argue that CAIIL represents a crucial innovation in the integration of Al into education. By
adapting the principles of CLIL to the unique demands of Al literacy, CAIIL offers a roadmap for embedding Al
concepts into diverse academic subjects. The framework emphasizes the importance of hands-on experience,
ethical reflection, and interdisciplinary learning, aligning with the needs of a rapidly evolving educational
landscape. Language teaching, as an illustrative example, highlights the transformative potential of this approach,
showcasing how Al tools can be leveraged to enhance linguistic competencies while simultaneously cultivating
Al literacy. The ultimate goal of CAIIL is to prepare learners for an Al-driven world, equipping them with the
knowledge, skills, and critical awareness needed to navigate and contribute to this dynamic landscape.

This paper is structured into three key sections that collectively build the case for Content and Al Integrated
Learning (CAIIL) as an innovative framework for fostering Al literacy. The first section explores the role of Al
in immersive learning, highlighting how Al technologies create interactive and adaptive environments that
transform traditional educational paradigms. The second section examines the concept of Al literacy, emphasizing
its critical importance in equipping learners with the skills and knowledge needed to navigate and critically engage
with Al technologies. The third section introduces CAIIL within the context of language teaching, illustrating
how this integrated approach enhances both language acquisition and Al literacy through the seamless fusion of
content and technology. By addressing these themes, this work aims to contribute to the growing body of research
on Al in education and Literacy, offering new insights and strategies for integrating Al into diverse learning
contexts.

2 Al for Immersive Learning

The application of artificial intelligence (Al) in education has introduced new possibilities for creating immersive
learning experiences that transcend traditional teaching methods. Lazou and Tsinakos [10] emphasize that AR-
based instruction, “when integrated into a well-designed pedagogical framework, can enhance attention and long-
term memory retention, foster inclusive and meaningful learning opportunities, and support digital well-being
within the increasingly complex learning ecosystem”. To this end, the authors propose the concept of critical
immersive-triggered literacy (CIT Literacy), a skill development framework aimed at capturing learners' attention
and promoting digital well-being, thereby enabling more impactful learning experiences through immersive
technologies.



One prominent example of such immersive technologies is the use of virtual reality (VR) and augmented reality
(AR) powered by Al to create simulated learning environments [11]. For instance, in language education, Al-
driven VR systems can replicate realistic cultural settings where learners can interact with native speakers (virtual
avatars) or navigate real-world scenarios such as ordering food at a restaurant or asking for directions in a foreign
city. These simulations are designed to adapt to the learner's proficiency level, offering personalized linguistic
feedback through natural language processing (NLP). Augmented and virtual reality technologies, designed to
deliver interactive experiences for studying abstract concepts, are yielding promising outcomes in education. By
combining interactivity and clarity with a playful approach, this method has the potential to enhance student
engagement and interest. Tools like ImmerseMe and Mondly VR have already demonstrated the potential for Al-
powered immersive environments that foster multi-modal learning as well as progressive evolution in a safe and
controlled virtual space [12]. Such tools allow learners to build confidence, reduce anxiety, and improve
communication skills by engaging in experiential, contextualized learning.

Another significant application of Al for immersive learning is in adaptive learning platforms that deliver
personalized content and assessments. Al-powered platforms such as Carnegie Learning’s MATHia or Duolingo
dynamically adjust the difficulty of tasks, provide targeted feedback, and identify areas where the learner requires
additional support [13-14]. For language learners, Al can generate personalized conversational exercises,
vocabulary quizzes, and grammar tutorials based on their individual progress and needs. For example, Duolingo
uses reinforcement learning algorithms to predict when a learner is likely to forget a word or concept, prompting
timely review sessions to strengthen memory retention [15]. The significance of Explainable Al (XAI) in
educational technologies is also important [16]. In addition to academic applications, Al systems like the ones
mentioned above enhance learner motivation by gamifying the educational process, rewarding achievements, and
maintaining engagement. Such tailored interventions create a highly immersive and supportive learning
experience, enabling learners to advance at their own pace.

Al also enables immersive collaborative learning environments where learners can work on projects and solve
problems in virtual or hybrid spaces [17]. Tools such as GatherTown and Microsoft Mesh integrate Al to facilitate
interactive group activities where learners from different locations can collaborate in shared virtual spaces,
interacting through lifelike avatars or holograms. For example, in STEM education, Al-based platforms can
simulate laboratory experiments that require teamwork, allowing students to manipulate virtual instruments,
analyze data, and draw conclusions in real-time. In language teaching, similar platforms enable role-playing
scenarios such as mock interviews or group discussions where Al tracks and evaluates each participant's
contributions, providing detailed feedback on aspects such as pronunciation, grammar, and interpersonal
communication. Such collaborative experiences mirror real-world dynamics, equipping learners with practical
skills while fostering a sense of connection and engagement.

Additionally, Al is instrumental in creating immersive storytelling and scenario-based learning experiences
that appeal to learners' creativity and imagination [18]. Al-driven platforms such as InkleWriter and Twine allow
educators to design interactive narratives where learners make decisions that influence the storyline's progression.
In language learning, these tools can immerse students in cultural or historical contexts by crafting stories that
require them to use the target language to navigate challenges or solve mysteries. For example, an Al-powered
narrative might place learners in 19th-century Paris, where they must negotiate in French to uncover clues about
a famous art heist. These experiences encourage active learning by requiring participants to apply linguistic and
critical-thinking skills in a dynamic and engaging context. By integrating real-time feedback and adaptive
storylines, Al makes storytelling a powerful medium for immersion and skill development.

Finally, intelligent tutoring systems (ITS) exemplify how Al can support immersive learning by offering
individualized guidance and support that mimics one-on-one human instruction. Advanced ITS platforms such as
ALEKS and Squirrel Al leverage machine learning algorithms to understand each learner’s strengths, weaknesses,
and learning styles. For instance, in language education, an ITS might analyze a student’s spoken or written output
to identify errors, provide corrective feedback, and suggest targeted practice activities. Moreover, Al-driven
chatbots like ChatGPT serve as conversational partners, enabling learners to practice real-world communication
skills at any time and in any context. These tools not only enhance accessibility but also create an environment
where learners feel supported and empowered to take risks and experiment with language use. The integration of
Al into tutoring systems ensures that learning is interactive, responsive, and tailored to individual needs, further
amplifying the immersive experience.

In conclusion, AI’s ability to transform immersive learning lies in its capacity to create adaptive, engaging, and
contextually relevant educational environments. Whether through VR simulations, personalized adaptive
platforms, collaborative virtual spaces, scenario-based storytelling, or intelligent tutoring systems, Al offers
innovative pathways to deepen learners’ engagement and foster active participation. These tools are not merely
enhancements to traditional learning but represent a fundamental shift toward education that is more personalized,
experiential, and impactful. But to efficiently harness the transformative potential of these applications, both



educators and learners must first develop a strong foundation in Al literacy, which is explored in detail in the
following section.

3 Al Literacy

The concept of Al literacy has evolved significantly as the importance of understanding artificial intelligence has
grown in both individual and societal contexts. The evolution of Al literacy definitions over the years has
introduced various components that collectively shape the concept, including critical and ethical Al usage, the
capacity to communicate effectively with Al agents, and an understanding of how Al is transforming our world.
Aoun [4], for instance, defined Al literacy as the ability to understand and utilize Al by grasping its core concepts
and applications. This definition highlights the fundamental knowledge necessary for individuals to engage with
Al technologies. Aoun expands this view by recognizing that Al literacy also involves an awareness of the societal
changes Al brings, suggesting that Al is not only a tool but a cultural force that individuals must learn to navigate
and critically assess. In this sense, Al literacy enables people to design their own lives in an era increasingly
shaped by artificial intelligence. It thus represents more than just technical proficiency; it involves cultivating a
deep understanding of Al's impact on culture, society, and personal identity.

A broader perspective on Al literacy is offered by Kong et al. [19], who describe it as the ability to critically
evaluate, use, and effectively communicate with Al systems. This definition emphasizes not only the practical
aspect of using Al but also the importance of critical thinking and communication in relation to Al technologies.
The ability to critically assess Al, its benefits, risks, and ethical implications, and to engage in informed
discussions, is central to the evolving nature of Al literacy. This perspective stresses that individuals must not
only understand how AI works but also be able to actively shape conversations about its future and its role in
society. This idea aligns closely with the work of Long and Magerko [20], who suggest that Al literacy involves
being able to communicate effectively with Al systems -whether machines, robots, or algorithms. This
communication is key in ensuring that individuals can interact with Al in a way that enhances their own lives and
societal well-being.

The development of Al literacy can be understood as an extension of functional literacy, which traditionally
covered skills such as reading, writing, and numeracy. However, as society becomes increasingly intertwined with
Al, literacy must expand to include new dimensions such as critical thinking and technological proficiency
(Critical and Technological Literacy). Al literacy embodies this expanded framework, incorporating not just the
functional skills to operate within a digital environment but also the ability to critically analyze AI’s role as a
transformative societal force. This expanded literacy framework aligns with what I have referred to elsewhere as
4th generation literacy [21-22]; [6], which calls for new competencies that enable individuals to thrive in an
increasingly Al-driven world. These new skills are not only about understanding existing technologies but also
about anticipating future changes and responding proactively to the challenges they present.
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Fig. 1. The Relationship Between Al Literacy and Functional, Social, and Technological Literacies (adapted from Yi, 2021:
357).



A crucial aspect of Al literacy is its relationship with futures literacy, as defined by UNESCO [23]. Futures literacy
equips individuals with the tools to anticipate and shape future trends rather than merely react to them. In the
context of Al, futures literacy is critical because it empowers individuals to not only predict the impact of Al on
various sectors but also influence how Al will develop in the future. Achieving this necessitates the development
of metacognitive skills, which empower individuals to evaluate and enhance the quality of the information they
encounter, particularly within the context of Al-driven personalized learning models. Additionally, adaptability
as a critical life skill is essential to effectively navigate and respond to the continuous and dramatic changes
shaping the modern world. This proactive, anticipatory approach to learning is central to Al literacy, as it allows
individuals to be active agents in shaping the Al-driven world rather than passive recipients of technological
change.

Furthermore, the importance of transformative skills in Al literacy cannot be overstated. Howells [24]
highlights the significance of skills like motivation, collaboration, and personalized learning paths, which are
essential for adapting to and thriving in Al-mediated environments. Personalized learning enables learners to
curate content based on their preferences and objectives, fostering technological proficiency and equipping
individuals with the skills to analyze data and create tailored educational experiences. This transition from fixed
educational structures to flexible, learner-driven pathways is fundamental to ensuring that individuals are prepared
for the future, capable of addressing complex, rapidly changing challenges, and contributing to innovative
solutions in the Al space.

Ultimately, the integration of Al literacy with futures literacy ensures that individuals are not only prepared to
understand and navigate future trends but also equipped to shape those trends to create sustainable and beneficial
outcomes. By embracing both literacies, individuals become promoters of change, using their knowledge and
skills to influence an uncertain future. This dual literacy empowers people to design their own futures, take
responsibility for shaping the Al landscape, and contribute meaningfully to a more just and inclusive society.

To sum up, Al literacy encompasses a comprehensive set of competencies, including: 1) an understanding of
the various types and applications of Al, 2) awareness of the ethical implications associated with Al, 3) the ability
to critically evaluate and effectively utilize Al, and 4) the capacity to engage with Al systems and machines
through effective communication [25] and an understanding of how Al changes our civilization. Collectively,
these competencies equip individuals to navigate and contribute meaningfully to an increasingly Al-driven world,
empowering them to play an active role in shaping the future of technology and society. At its core, Al literacy is
underpinned by metacognition, with its primary objective being the anticipation and informed preparation for the
future.

A key question that arises at this point is how to best cultivate Al literacy, which we address in Section 4.

4 Content and Al Integrated Learning in Language Teaching for Enhanced Al
Literacy

Following the previous section's exploration of Al literacy, which highlighted the need for a deeper, critical
engagement with artificial intelligence across all facets of life, Content and Al Integrated Learning (CAIIL)
emerges as a crucial educational approach to further this goal. CAIIL blends the strengths of traditional subject-
based learning with the development of Al literacy, fostering a comprehensive and interactive learning
environment where students not only master academic content but also gain essential Al competencies. This
approach builds on the foundational principles of Content and Language Integrated Learning (CLIL) [8-9],
adapting them to the digital age by weaving Al into the fabric of all academic disciplines.

In the CAIIL framework, students engage with core subjects—such as mathematics, science, languages, and
humanities—while simultaneously developing key Al-related skills like data analysis, algorithmic thinking, and
the ethical use of Al tools. For instance, a biology lesson might incorporate Al-driven data analysis tools to
examine ecological patterns, or a history class might use Al to simulate alternative historical events. This
interdisciplinary approach not only enriches the students' understanding of their academic subjects but also helps
them perceive Al as a dynamic tool that enhances learning. Instead of learning Al as an isolated discipline,
students interact with Al in a context that reinforces their academic learning, making Al both a medium and a tool
for exploration.

The key innovation within CAIIL lies in its core belief that Al is best learned through its active usage, rather
than as a separate, theoretical subject. Traditional education often segregates learning into theory and practice—
students study a subject and later apply what they've learned. In contrast, CAIIL proposes that Al should be learned
by directly engaging with it. This hands-on, experiential approach allows students to learn not just how Al works
but also how to apply it in practical scenarios. For example, students may use Al tools to solve real-world



problems, such as analyzing climate data or creating personalized learning pathways, which simultaneously
reinforces their technical and conceptual understanding of Al

This method offers dual benefits. First, it ensures that students develop practical skills in using Al tools that
are increasingly relevant across a wide range of fields. As they work with Al, students build competence in
handling the technologies that will be integral to their professional futures. Second, it fosters a critical
understanding of AI’s broader societal and ethical implications. By engaging with Al in real-world contexts,
students are prompted to reflect on how these tools affect their learning, decision-making, and interaction with
the world. They are encouraged to think critically about the ethical considerations of Al, such as issues of privacy,
bias, and social impact, thereby gaining a well-rounded perspective that prepares them for responsible
participation in an Al-driven world.

A central goal of CAIIL is to foster Al literacy, not merely by teaching students to use Al tools but by helping
them understand the underlying principles, applications, and ethical implications of Al systems. This integration
happens within the context of students' primary academic disciplines, allowing them to engage with Al both as a
tool for learning and as a subject of critical inquiry. For instance, in a language class, students might use Al-
powered translation tools to explore linguistic structures, while also reflecting on how Al processes language and
the ethical challenges that arise from such technologies. This integration of content and Al fosters a deeper
understanding of AI’s societal impact, enabling students to not only apply Al tools in their studies but also to
critically examine the role Al plays across various industries—from healthcare to finance—while addressing
issues of bias and fairness in these systems.

Moreover, in traditional learning environments, content is typically delivered through conventional methods,
but in a CAIIL framework, Al is not just used to deliver content; it also helps create adaptive, personalized learning
experiences. By leveraging Al to tailor learning materials to individual needs, preferences, and progress, CAIIL
makes education more responsive and engaging. These interactions with Al not only enhance students' learning
but also offer them firsthand experience of how Al systems operate. This process helps students develop a nuanced
understanding of Al not just as a tool for problem-solving, but as an integral part of their educational experience
and future professional lives.

In essence, CAIIL represents a paradigm shift that emphasizes the co-evolution of content learning and Al
literacy. It encourages students to become active participants in their learning, utilizing Al not only to enhance
their subject knowledge but also to deepen their understanding of AI’s societal and ethical implications. This
approach ensures that students are not merely consumers of Al-generated content, but also critical users and
creators of Al technologies. As Al continues to shape industries and societies, this framework offers a
comprehensive model for integrating Al into education, fostering both technical proficiency and ethical
awareness, and preparing students for an Al-driven world.

As a case study, we demonstrate below how five core learning outcomes—perception, representation and
reasoning, natural interaction, and social impact—closely tied to AI competencies, can be effectively aligned with
CEFR levels and the four fundamental language skills—speaking, listening, reading, and writing—to foster
simultaneous progress in both language proficiency and Al literacy. The latter, as outlined in Section 3,
encompasses four key dimensions: a comprehensive understanding of the various types and applications of Al,
awareness of the ethical implications associated with Al technologies, the ability to critically evaluate and
effectively utilize Al systems, and the capacity to communicate and collaborate with Al systems and machines
proficiently.

In terms of perception, students will develop an understanding of how Al systems interpret human language
and interact with basic tools such as speech recognition software. In practice, this might involve engaging with
Al-driven applications that process auditory signals, helping students grasp how Al systems transform spoken
language into data. For example, students at the B1 or B2 level could use speech recognition tools to transcribe
spoken dialogues and then compare these transcriptions with their own understanding of the text. Such activities
deepen students’ awareness of how Al "perceives" language and its underlying mechanisms, reinforcing both
listening and writing skills while fostering critical insights into the functionality of Al technologies.

For representation and reasoning, students will explore how Al systems analyze and solve language-related
problems. This could involve tasks using Al-powered tools like grammar checkers, text generators, or machine
translation applications to address challenges in language learning. At advanced CEFR levels, such as C1 or C2,
students could critically evaluate Al-generated translations or analyze sentence structures produced by Al tools.
For instance, they might compare different Al translations of a complex text, discussing the reasoning behind
certain word choices or structural decisions. These activities not only improve their reading and writing abilities
but also provide a hands-on understanding of how Al represents and reasons about linguistic data, as well as how
its approaches differ from human problem-solving.

Natural interaction focuses on teaching students how to effectively communicate and collaborate with Al
systems using the target language. This involves real-time interactions with Al-powered chatbots, virtual



assistants, or language-learning platforms, which provide dynamic conversational practice. For instance, students
at the B2 or C1 level might engage in role-playing scenarios with Al chatbots designed to simulate real-world
situations, such as ordering food, conducting a job interview, or navigating travel plans. These exercises enhance
speaking and listening skills while offering a practical understanding of human-computer interaction, helping
students build confidence in navigating Al-mediated environments.

Lastly, the social impact of Al technologies is examined to ensure students can critically assess their
implications and articulate informed perspectives on how Al is transforming society. Through reading and
analyzing texts on topics such as Al ethics, biases in algorithms, or the societal consequences of automation,
students engage in meaningful discussions and debates. For example, at the C1 or C2 level, students might explore
case studies or news articles about the ethical dilemmas posed by Al in various industries, such as healthcare or
law enforcement. They could then present their viewpoints in written essays or oral debates, developing both their
critical thinking and communication skills while fostering a deeper understanding of AI’s societal role.

5 Conclusions

This paper has introduced Content and Al Integrated Learning (CAIIL) as an innovative framework that addresses
the dual need for Al literacy and immersive learning within the educational landscape. By adapting the principles
of Content and Language Integrated Learning (CLIL) to the demands of Al education, CAIIL bridges the gap
between technical expertise and critical engagement with AI’s societal and ethical dimensions. Through the lens
of language teaching, this framework has demonstrated the potential to seamlessly integrate Al tools into subject-
specific curricula, fostering meaningful learning experiences that are both immersive and interdisciplinary.

The contribution of this paper lies in presenting CAIIL as a transformative approach to embedding Al literacy
into diverse educational contexts. Unlike traditional models that isolate Al as a standalone subject, CAIIL
emphasizes the integration of Al concepts into broader curricular content, thereby equipping learners with the
knowledge and skills necessary to navigate and contribute to an Al-driven world. By providing a roadmap for
leveraging Al tools not only as learning aids but also as subjects of critical study, this framework empowers
students to become active participants in shaping and understanding Al technologies.

Future research should focus on refining and evaluating the CAIIL framework across different disciplines and
educational levels to assess its broader applicability and impact. Empirical studies are needed to explore how
CAIIL influences learning outcomes, particularly in non-STEM fields where Al literacy is often underrepresented.
Additionally, research could investigate the long-term effects of integrating Al into language education, including
its role in fostering cultural awareness, ethical decision-making, and interdisciplinary competencies. Addressing
these questions will further solidify CAIIL as a cornerstone for modern education, ensuring that learners are well-
prepared to navigate the challenges and opportunities of an Al-rich future.

By advancing the integration of Al literacy into immersive learning contexts, this paper contributes to a
growing body of research that seeks to redefine education in the age of artificial intelligence. The CAIIL
framework exemplifies how interdisciplinary approaches can unlock AI’s potential to enrich teaching and
learning, creating a generation of learners who are not only proficient in leveraging Al tools but also critically
aware of their broader implications. This vision aligns with the evolving demands of education in the 21st century,
setting the stage for a more inclusive, adaptive, and transformative learning ecosystem.
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