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Riassunto 
L’emergere dell’intelligenza artificiale generativa (GenAI) sta trasformando 
profondamente i fondamenti epistemologici dell’istruzione superiore. Le 
università non sono più chiamate soltanto a integrare nuove tecnologie nei 
processi di insegnamento e apprendimento, ma anche a ripensare la natura 
stessa della produzione della conoscenza, della valutazione, dell’integrità 
accademica e delle competenze professionali. Il contributo sostiene che l’AI 
literacy debba essere intesa come una nuova forma di alfabetizzazione 
accademica, che va oltre le competenze tecniche per comprendere dimensioni 
critiche, etiche, epistemologiche e pedagogiche. Sulla base dei più recenti studi 
internazionali e dei principali framework emergenti sull’AI literacy, l’articolo 
analizza le implicazioni di questo paradigma per la progettazione dei curricula, 
la formazione del personale docente e la trasformazione istituzionale 
nell’istruzione superiore. 
Parole chiave: AI literacy; Istruzione superiore; Intelligenza artificiale 
generativa; Innovazione curricolare; Cittadinanza accademica 
 
 
Abstract 
The emergence of generative artificial intelligence (GenAI) is profoundly 
transforming the epistemological foundations of higher education. Universities 
are no longer faced solely with the challenge of integrating new technologies 
into teaching and learning processes; they are increasingly called upon to 
rethink the very nature of knowledge production, assessment, academic 
integrity and professional skills. This article argues that AI literacy should be 
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understood as a new form of academic literacy, which goes beyond technical 
competence to encompass critical, ethical, epistemological and pedagogical 
dimensions. Drawing on recent international studies and emerging frameworks 
for AI literacy, the article discusses the implications of AI literacy for 
curriculum design, staff development and institutional transformation in higher 
education. 
Keywords: AI literacy, higher education, generative artificial intelligence, 
curriculum innovation, academic citizenship. 
 
Article submitted: 15/06/2026; accepted: 11/07/2026 
 
 

The rapid spread of generative artificial intelligence has created 
unprecedented opportunities and challenges for higher education institutions. 
Since the public launch of ChatGPT in late 2022, universities worldwide have 
been forced to reconsider the fundamental assumptions regarding teaching, 
learning, assessment and knowledge creation (Mollick, 2024). Whilst early 
debates focused primarily on concerns regarding the misuse of AI for learning 
and the integrity of assessment, a more mature discussion has recently emerged 
concerning the educational implications of AI and the skills required to engage 
with it critically and responsibly (Holmes & Miao, 2023). The question is no 
longer whether students should use AI, but rather how universities can prepare 
them to engage with AI systems in an informed, ethical and intellectually 
meaningful way. In this context, AI literacy is becoming a strategic priority for 
higher education systems and a key component of the skills required of 21st-
century graduates (UNESCO, 2024a). 
 
 
Beyond digital literacy: towards AI literacy 
 

The concept of AI literacy represents an evolution of traditional models of 
digital literacy. Although digital literacy has focused primarily on the ability to 
access, evaluate and communicate information through digital technologies, AI 
literacy requires individuals to understand how AI systems generate outcomes, 
recognise their limitations, critically assess their reliability and reflect on their 
ethical and social implications (Ng et al., 2021). Recent international 
frameworks emphasise that AI literacy is not merely a technical skill. UNESCO 
(2024a) defines AI literacy as a multidimensional capability involving critical 
understanding, responsible use, human-centred values and awareness of the 
social consequences of AI technologies. Similarly, the Digital Education 
Council (2024) identifies AI literacy as a combination of technical knowledge, 
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critical thinking, ethical judgement, creativity and collaborative problem-
solving. This broader perspective is particularly relevant to higher education. 
As Selwyn (2024) argues, universities should resist the temptation to frame AI 
as a purely technological issue and instead address it as a cultural, social and 
educational phenomenon capable of reshaping academic practices and 
institutional identities. 

The advent of generative artificial intelligence marks a qualitative shift: AI 
systems do not merely facilitate access to knowledge, but participate directly in 
the production of texts, images, code and ideas. 

AI literacy therefore emerges as a multidimensional skill for lecturers and 
students which, from a pedagogical perspective, entails a shift from teaching 
centred on the use of digital tools to an education geared towards critical 
collaboration with intelligent systems.  

Indeed, generative AI technology challenges long-established assumptions 
regarding the acquisition, reproduction and application of subject-specific 
knowledge. Today, access to information is increasingly mediated by AI 
systems capable of producing sophisticated texts, analyses and explanations in 
a matter of seconds. According to Bearman et al. (2024), this shift requires 
universities to reconsider what constitutes meaningful learning in an AI-rich 
environment. While the retrieval of information can be delegated to intelligent 
systems, educational value increasingly lies in higher-order cognitive processes 
such as critical evaluation, interpretation, judgement, creativity and ethical 
decision-making. From this perspective, AI literacy becomes closely linked to 
epistemic literacy. Students must understand not only how AI works, but also 
how knowledge is constructed, validated, challenged and communicated. They 
must learn to question AI-generated content, identify biases and hallucinations, 
evaluate sources and exercise informed judgement regarding the credibility of 
the results. AI literacy thus becomes a fundamental cross-cutting competence 
for lifelong learning, professionalism and citizenship in AI-mediated societies. 
The educational challenge concerns the ability to construct, validate, interpret 
and communicate knowledge in AI-mediated environments. The framework for 
academic literacy in AI proposed in this article comprises five mutually 
reinforcing dimensions (Fig. 1). 

The first is technical understanding, which refers to a functional knowledge 
of how AI systems work, their probabilistic nature, training data, limitations, 
hallucinations and algorithmic biases (Long & Magerko, 2020).  

The second is epistemic literacy, that is, the ability to question how AI-
generated knowledge is produced, validated and challenged.  

Drawing on research into epistemic cognition, students should critically 
evaluate evidence, compare multiple sources and recognise uncertainty, rather 
than accepting AI outputs as authoritative (Greene et al., 2018). 
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Fig. 1 - AI Academic Literacy Framework 1 
 

The third dimension is evaluative judgement, defined as the ability to 
determine the quality of work and to make informed decisions in accordance 
with disciplinary standards (Tai et al., 2018; Bearman et al., 2024). In AI-
supported environments, students are continually required to assess whether the 
generated results are credible, accurate and contextually appropriate.  

The fourth dimension is ethical literacy, which encompasses transparency, 
accountability, equity, privacy, intellectual property and the responsible use of 
AI (UNESCO, 2024b). Ethical literacy goes beyond mere compliance with 
institutional rules and requires critical reflection on the social implications of 
AI. At the heart of the conceptual framework lies reflective human action. 
Inspired by socio-constructivist and human-centred perspectives (Bandura, 
2001; Biesta, 2022), human action integrates all the other dimensions, ensuring 
that students remain autonomous, responsible and creative agents in the 
decision-making process. AI is therefore positioned as an intellectual partner 
capable of enhancing, rather than replacing, human thought. This framework 
has direct implications for higher education. Curricula should integrate 
academic literacy in AI across all disciplines, rather than limiting it to 

 
1 The framework proposed by the authors conceptualises AI Academic Literacy as an integration 
of technical understanding, epistemic literacy, evaluative judgement and ethical literacy, 
coordinated by reflective human agency and leading to responsible participation in AI-mediated 
knowledge environments. 
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technology-related degree programmes. Assessment should prioritise authentic 
tasks that require students to justify AI-supported decisions and to document 
critical reflection. Similarly, staff development should go beyond technical 
training to focus on redesigning pedagogy, feedback and assessment in AI-rich 
contexts. From this perspective, academic literacy in AI represents a 
fundamental competence for graduates in knowledge-based societies and a 
conceptual bridge between digital competence, academic literacy and 
responsible AI. 

 
 

Emerging Models of Faculty AI Literacy: Towards Future-Adaptive 
Academic Professionalism 
 

The rise of AI literacy has significant implications for curriculum design. 
Rather than restricting AI-related content to technology-oriented disciplines, 
universities should adopt a cross-disciplinary approach that integrates AI 
literacy across all programmes and subject areas. This requires a shift from 
teaching about AI to teaching with and through AI. As Luckin (2025) suggests, 
educational institutions should design learning experiences that enable students 
to engage critically with intelligent systems, whilst maintaining human 
autonomy and accountability. Equally crucial is the training of teaching staff. 
Consequently, professional development initiatives should go beyond technical 
training and support teaching staff in rethinking assessment, feedback, 
curriculum design and learning outcomes in the light of AI-based 
environments. Laurillard’s (2013) conception of teaching as a design science 
remains particularly relevant in this context. The challenge for educators is not 
merely to delegate teaching and learning activities to AI systems or simply to 
integrate AI tools into traditional teaching practices, but to redesign innovative 
learning environments capable of fostering critical engagement, ethical 
reflection and meaningful knowledge construction among students. 

Continuing professional development for teaching staff on these issues is 
essential, and high-quality training should be based on recognised and up-to-
date frameworks. In this regard, it is interesting to analyse the evolution of 
certain frameworks relating to digital competence and the subsequent 
emergence of AI within educational technologies.  

Indeed, the rapid spread of generative artificial intelligence (GenAI) has 
profoundly redefined expectations regarding university teaching and academic 
professionalism. Whereas initial institutional responses focused largely on 
familiarising teaching staff with emerging AI tools, recent literature argues that 
professional development should no longer be conceived as mere technological 
training, but as a process of pedagogical, epistemic and organisational 
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transformation (Holmes & Miao, 2023; UNESCO, 2024a, 2024b). 
Accordingly, AI literacy is increasingly recognised as a strategic component of 
academic professionalism, requiring university lecturers not only to understand 
AI technologies but also to redesign curricula, assessment practices and 
learning environments capable of fostering responsible collaboration between 
humans and AI. 

This evolution reflects a broader shift in educational research. Previous 
models of teacher professional development focused primarily on digital skills, 
whilst more recent models explicitly recognise that generative AI challenges 
fundamental assumptions regarding authorship, expertise, knowledge 
production and academic integrity. Teachers are therefore expected to develop 
forms of professional competence that go beyond the operational use of 
technology, moving towards adaptive pedagogical leadership. In this context, 
AI literacy becomes an ever-evolving professional capability rather than a static 
set of technical skills. 

A useful starting point for understanding this evolution is the European 
Digital Competence Framework for Educators (DigCompEdu) (Redecker, 
2017). DigCompEdu represented one of the first comprehensive attempts to 
conceptualise teachers’ digital competence across six interlinked areas, 
including professional engagement, digital resources, teaching and learning, 
assessment, student empowerment and the promotion of students’ digital 
competence. Although it was developed before the large-scale adoption of 
generative AI, DigCompEdu continues to provide a valuable foundation 
because it situates technology within broader pedagogical practices, rather than 
treating it as an isolated competence. Nevertheless, the framework inevitably 
reflects a pre-generative-AI context. It devotes limited attention to algorithmic 
decision-making, AI-supported knowledge production, prompt design, ethical 
governance and the epistemological challenges introduced by large language 
models. Consequently, whilst DigCompEdu remains an essential reference 
point for digital pedagogy, it requires substantial extension to address AI-
mediated learning environments. 

A complementary perspective is offered by the TPACK (Technological 
Pedagogical Content Knowledge) model (Mishra & Koehler, 2006). Rather 
than describing isolated competences, TPACK conceptualises effective 
teaching as the dynamic interaction between subject-specific knowledge, 
pedagogical knowledge and technological knowledge. This integrative 
perspective remains particularly valuable because it emphasises that technology 
acquires educational value only when it is aligned with disciplinary 
epistemologies and pedagogical intentions. However, TPACK was developed 
prior to contemporary AI systems and therefore conceptualises technology 
primarily as a teaching resource rather than as a cognitive partner capable of 
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generating content, supporting reasoning and participating in knowledge 
construction. Recent studies have therefore suggested extending the TPACK 
framework by explicitly incorporating AI-supported pedagogical design, 
human oversight, ethical reasoning and AI-specific professional competencies 
within technology-rich learning environments (Lan et al., 2025; Dogan, 2026). 

The publication of the UNESCO Framework on AI Competencies for 
Teachers (2024b) represents a significant conceptual advance. Unlike previous 
frameworks on digital competencies, UNESCO explicitly recognises artificial 
intelligence as a transformative educational phenomenon that requires 
educators to develop technical knowledge alongside ethical, social and 
pedagogical skills. The framework is based on a human-centred view of AI and 
emphasises principles such as inclusion, transparency, sustainability, equity 
and responsible innovation. Rather than prescribing specific technologies, 
UNESCO encourages educators to critically assess when, why and how AI 
should be integrated into teaching and learning. Teachers are expected to 
understand the potential and limitations of AI, safeguard students’ rights, 
promote critical thinking and support responsible participation in AI-mediated 
societies. This represents an important shift from the adoption of technology to 
the responsible stewardship of education. 

Similarly, the ‘Digital Education Council AI Literacy Framework for 
Higher Education’ (2024) directly addresses the challenges posed by generative 
AI in universities. Compared to UNESCO, the framework adopts a more 
operational perspective, identifying concrete competencies expected of 
graduates and lecturers. These include technical understanding, prompt design, 
critical evaluation of AI outputs, creativity, ethical reasoning and collaborative 
problem-solving. One of its main strengths lies in recognising AI literacy as a 
cross-cutting competence that should permeate all disciplinary programmes, 
rather than remaining confined to computer science. However, the framework 
devotes relatively little attention to pedagogical theories of learning and the 
epistemological transformation of academic work. AI is described primarily as 
an area of expertise, whilst broader issues concerning academic literacy, the 
construction of disciplinary knowledge and evaluative judgement remain less 
fully articulated. 

These issues are becoming increasingly crucial in the face of the rapid 
evolution of generative artificial intelligence, which is driving a profound 
redefinition of professional development for teaching staff in higher education. 
This shift reflects a broader recognition that artificial intelligence is not simply 
another educational technology, but a transformative force capable of reshaping 
teaching practices, academic work and institutional governance. Consequently, 
contemporary models of AI literacy for academic staff are increasingly moving 
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beyond the instrumental use of technology towards adaptive professional 
competence. 

A significant milestone in this evolution is the ‘Future-Adaptive Faculty AI 
Literacy Framework’ proposed by Wu and Huang (2026). Drawing on a 
systematic review of international research, the authors argue that existing 
frameworks on AI literacy do not adequately address the rapidly evolving 
nature of artificial intelligence and its implications for academic work. Rather 
than conceptualising AI literacy as a fixed set of skills, they propose a dynamic 
model organised around six interconnected domains that support continuous 
professional adaptation. Particularly innovative is the integration of Boyer’s 
model of academic activity, which positions AI literacy as a capability that 
supports not only teaching, but also research, knowledge integration, 
institutional service and academic leadership (Lombard, 2026). This 
perspective shifts faculty development from short-term technical training 
towards lifelong professional learning, emphasising adaptability, reflective 
practice and academic autonomy. 

A complementary perspective is offered by Bustillos et al. (2026), who 
propose an epistemological-institutional framework for AI literacy designed 
specifically for university lecturers. Their model represents a significant 
departure from competence-based approaches, integrating five complementary 
dimensions: instrumental, algorithmic, ethical, epistemological and 
institutional literacy. The inclusion of the epistemological and institutional 
dimensions is particularly noteworthy because it recognises that AI-mediated 
teaching cannot be understood solely through technological competence. 
Instead, educators must possess the ability to critically examine how AI systems 
influence knowledge production, disciplinary practices and institutional 
decision-making. The framework therefore positions universities as active 
agents responsible for creating governance structures, professional learning 
opportunities and ethical guidelines that support the meaningful integration of 
AI. 

Expanding on this line of inquiry further, the ‘Generative AI-Responsive 
Competency Framework’ (Daner et al., 2026) focuses explicitly on the 
pedagogical implications of generative AI for higher education. The framework 
identifies four main areas of competence ‒ GenAI literacy, curriculum and 
learning design, teaching and learning, and assessment ‒ whilst distinguishing 
between lecturers’ personal competence and their responsibility for developing 
students’ AI literacy. This dual perspective represents an important conceptual 
innovation as it recognises academic staff both as users of AI and as educational 
mediators. Furthermore, the framework introduces progressive levels of 
professional development (basic, intermediate and advanced), offering 
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universities a practical roadmap for designing differentiated staff development 
programmes. 

An equally important contribution concerns the assessment of teaching 
staff’s AI-related competences. The Faculty Artificial Intelligence Literacy and 
Competence Scale (FALCON-AI), developed by Song et al. (2026), fills a 
persistent gap in the literature by providing one of the first psychometrically 
validated instruments designed specifically for higher education teaching staff. 
Rather than measuring a generic technological competence, the scale 
conceptualises AI literacy through three complementary forms of literacy ‒ 
functional, evaluative and ethical ‒ as applied to teaching, research, 
institutional service and academic work in general. This multidimensional 
approach reflects the increasingly accepted hypothesis that AI literacy 
constitutes a central element of academic professionalism rather than an 
isolated technical skill. 

Taken together, these emerging frameworks reveal a clear conceptual 
trajectory. Previous models, such as DigCompEdu and TPACK, have provided 
a solid foundation for digital pedagogy, but have remained largely focused on 
technological integration. Contemporary AI-specific frameworks, by contrast, 
conceptualise faculty development as a continuous process of professional 
adaptation that integrates technological understanding with epistemic 
reasoning, ethical responsibility, institutional leadership and academic identity. 
The convergence of these models suggests that future staff development should 
no longer focus primarily on learning how to use AI tools. Rather, universities 
should train academic professionals who are equipped to adapt to the future, 
capable of critically orchestrating collaboration between human intelligence 
and artificial intelligence, whilst preserving academic integrity, disciplinary 
rigour and the responsible creation of knowledge. 

 
 

Conclusion 
 
From this perspective, AI literacy becomes a strategic dimension of 

academic professionalism and an essential prerequisite for institutional 
transformation. The emerging literature therefore advocates a shift from 
competence-based models towards integrated conceptions of ‘academic 
professional competence in the field of AI’, in which technical expertise, 
pedagogical innovation, epistemic literacy and reflective human action are 
understood as mutually reinforcing dimensions in contemporary university 
teaching. 

Despite differing priorities, these emerging models highlight several points 
of convergence. Firstly, they all recognise that technological competence alone 
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is not sufficient for the effective integration of AI. Secondly, they acknowledge 
that AI literacy requires continuous professional development rather than one-
off training events. Thirdly, they emphasise ethical responsibility, albeit with 
varying degrees of specificity. Finally, they increasingly position educators as 
learning designers rather than mere users of technology. These common 
principles suggest that AI literacy among teaching staff should be understood 
as a multidimensional capability that integrates technological, pedagogical, 
organisational and ethical competences. 

Building on these complementary perspectives, it can be argued that a 
further conceptual step is needed. Existing frameworks successfully describe 
the competencies required for the responsible use of AI, but few explicitly link 
AI literacy with academic literacy, epistemic cognition and evaluative 
judgement – three constructs that increasingly define meaningful learning 
within AI-mediated universities. Generative AI radically changes the way 
evidence is produced, arguments are developed and disciplinary knowledge is 
validated. Consequently, professional development should prepare lecturers not 
only to use AI effectively, but also to cultivate students’ ability to question AI-
generated knowledge, evaluate conflicting interpretations and exercise 
independent academic judgement. 

For this reason, the framework for academic professional competences in 
the field of AI, derived from a range of emerging frameworks, places reflective 
human action at the centre of faculty development. Around this core, five 
mutually reinforcing dimensions can be identified: technical understanding of 
AI systems; pedagogical design for AI-enhanced learning; epistemic literacy 
relating to the validation of knowledge; ethical and social responsibility; and 
evaluative judgement in support of high-quality academic decision-making. 
Unlike technology-centred models, this perspective views AI as an intellectual 
partner whose educational value depends on the teacher’s ability to orchestrate 
meaningful interactions between human expertise and artificial intelligence. 

From an institutional perspective, this conceptual redefinition has 
significant implications. Universities should move beyond one-off introductory 
workshops on AI applications and shift towards integrated professional 
learning ecosystems that combine communities of practice, mentoring, design-
based inquiry, curriculum redesign, authentic assessment and evidence-based 
evaluation. Staff development should become a strategic institutional process 
aligned with educational policy, quality assurance and the frameworks relating 
to graduate outcomes. Ultimately, the aim is not to train technologically 
competent lecturers, but reflective academic professionals capable of driving 
educational innovation whilst upholding the values of critical inquiry, academic 
integrity and the responsible creation of knowledge. Ultimately, the future of 
higher education will depend not on how effectively institutions adopt artificial 
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intelligence, but on how successfully they prepare students to engage with it 
critically, responsibly, and autonomously. 

 
 

References 
 
Bearman M., Tai J., Dawson P., Boud D., & Ajjawi R. (2024). Developing evaluative 

judgement in the age of generative artificial intelligence. Assessment & Evaluation 
in Higher Education, 49(6): 893-905. Doi: 10.1080/02602938.2024.2335321. 

Bustillos M. A., Quintero Y. J., Luengo D. A., & Colmenárez M. C. (2026). An 
epistemic-institutional artificial intelligence literacy framework for university 
educators. Frontiers in Education, 11, 1848737. Doi: 10.3389/feduc.2026.1848737. 

Daner S. U. N., Shen  B. A., Yingying C. H. A., Jiahui Y. U., Haimin D. A. I., & Cher-
Ping L. I. M. (2026). Empowering university teachers in higher education: A 
generative AI-responsive competency framework. Computers and Education: 
Artificial Intelligence, 100542. Doi: 10.1016/j.caeai.2026.100542. 

Digital Education Council (2024). Framework for Artificial Intelligence Literacy in 
Higher Education. -- https://www.digitaleducationcouncil.com/resource-library-
items/digital-education-council-ai-literacy-framework. 

Dogan S. (2026). Designing effective AI professional development: A framework 
grounded in intelligent-TPACK. Computers and Education Open, 10, 100337. Doi: 
10.1016/j.caeo.2026.100337. 

Holmes W., & Miao F. (2023). Guidelines for Generative AI in Education and 
Research. UNESCO Publishing. Doi: 10.54675/EWZM9535. 

Lan G., Feng X., Du S. et al. (2025). Integrating ethical knowledge in generative AI 
education: Constructing the GenAI-TPACK framework for university teachers’ 
professional development. Education and Information Technologies, 30: 15621-
15644. Doi: 10.1007/s10639-025-13427-6. 

Laurillard D. (2013). Teaching as a design science: Building pedagogical models for 
learning and technology. Routledge. 

Long D., & Magerko B. (2020). What is AI literacy? Competencies and design 
considerations. In: Proceedings of the 2020 CHI Conference on Human Factors in 
Computing Systems (pp. 1-16). 

Lombard E. (2026). Boyer reconsidered: Librarian scholarship. The Journal of 
Academic Librarianship, 52(5), 103276. Doi: 10.1016/j.acalib.2026.103276. 

Luckin R. (2025). Cultivating human intelligence in the age of AI: Rethinking 
education for the future. Development and Learning in Organisations: An 
International Journal, 39(1): 1-4. Doi: 10.1108/dlo-04-2024-0108. 

Mollick E. (2024). Co-Intelligence: Living and Working with AI. Penguin. 
Ng D. T. K., Leung J. K. L., Chu S. K. W. & Qiao M. S. (2021). Conceptualising AI 

literacy: An exploratory review. Computers and Education: Artificial Intelligence, 
2, 100041. Doi: 10.1016/j.caeai.2021.100041. 

Copyright © FrancoAngeli 
This work is released under Creative Commons Attribution - Non-Commercial – 

No Derivatives License. For terms and conditions of usage please see: http://creativecommons.org



16 

Selwyn N. (2024). Digital degrowth: Towards radically sustainable educational 
technology. Learning, Media and Technology, 49(2): 186-199. Doi: 
10.1080/17439884.2022.2159978. 

Song Y., Moon H., Yang H., & Kilgore C. (2026). Development and validation of a 
Faculty Artificial Intelligence Literacy and Competency (FALCON-AI) Scale for 
Higher Education. arXiv preprint arXiv, 2603.20220. Doi: 
10.48550/arXiv.2603.20220. 

UNESCO (2024a). Reference Framework for AI Competencies for Students. -- 
https://www.unesco.org/en/articles/ai-competency-framework-students. 

UNESCO (2024b). AI Competence Framework for Teachers. -- 
https://www.unesco.org/en/articles/ai-competency-framework-teachers. 

Wu Y., & Huang Y. (2026). Faculty AI literacy in higher education systems: A 
systematic review and future-adaptive framework. Interactive Learning 
Environments, 1-31. Doi: 10.1080/10494820.2026.2648739. 

Copyright © FrancoAngeli 
This work is released under Creative Commons Attribution - Non-Commercial – 

No Derivatives License. For terms and conditions of usage please see: http://creativecommons.org




