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Questions (feel free to respond to those which are relevant to your work)
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1. Please provide examples of how AI tools and systems, including generative AI, are used in education process and related decision making in your country, organization or educational institution, with examples of specific software where relevant.
2. Please provide specific evidence of the known impact of AI tools and systems on learners and teachers and on education systems in general, both positive and negative and explain how the impact is monitored. For example, how does the use of AI affect:
a. persons with special learning needs, learners with different linguistic and cultural backgrounds, women and girls;
b. access to education of populations marginalized or underserved due to ethnicity, socio-economic status, displacement and other factors;
c. human interaction between teachers and students;
d. students’ and teachers’ human rights, privacy, safety, engagement, agency and critical thinking;
e. perpetuation of stereotypes and inequalities;
f. the type of information or disinformation that learners and educators are exposed to;
g. assessment of learning;
h. education management.
3. Please provide examples of legislation, regulations (including codes of conduct or institutional rules) or policies addressing or covering the use of AI in educational context, including ethical or human rights concerns around AI development and use, data privacy, bias mitigation, transparency, academic integrity, plagiarism and proper attribution. Is due diligence mandated for the use of AI in educational context? Do students have clear guidance for citing AI usage?
4. Please provide examples of participation of teachers, parents, students or communities in the development of nationwide or internal regulations addressing the use of AI in education. What has been the feedback from teachers, students and parents? Are there mechanisms in place to solicit such feedback?

5. How does the education system support management staff, teachers and students in understanding how to use AI and how AI works? Please provide examples and /or texts of curricula that address both the technological and human dimensions of AI competency (both how it works (the techniques and the technologies) and what its impact is on people (on human cognition, privacy, agency)).
6. Please provide examples of existing professional development programmes for teachers to use AI technologies. What training and support are provided to educators to effectively utilize AI tools in their daily work?
7. Please provide examples of policies addressing gaps and inequalities in access to necessary conditions for the use of AI in teaching and learning, for instance
aimed at reducing the digital divide between students with easy access to AI tools at home and those dependent on school resources? What measures are in place to ensure that trustworthy and pedagogically appropriate AI tools and resources are accessible to all students, regardless of their socio-economic background or geographical location?
8. Please provide examples of state-supported collaboration or partnership between public educational institutions and corporations producing AI tools for education. Does the education system enforce contracts with specific software providers or is there a choice, at which level and is it informed by feedback from teachers, parents and students, as appropriate? How are data sovereignty and localization being addressed in the context of using international or foreign- developed AI tools in education?
9. What are the main challenges encountered during the implementation of AI in education? Have there been any technical, ethical, financial or regulatory hurdles in deploying AI solutions in the educational context?
10. Are there any specific areas within education where you see significant potential for AI integration in the future?
AI in Italian education: shaping the future of learning through challenges and opportunities.
Veronica Punzo
In many Italian educational institutions, AI tools and systems, including generative artificial intelligence, are used in the educational process to perform various activities, such as

· retrieving and filtering data, information, and educational content 

· developing creative educational paths and/or experiences

· integrating and reworking teaching actions 

· customizing materials using different communication codes, such as text with audio, images, video, and vice versa

· structuring teaching paths that complement the frontal lesson with teaching methodologies that allow greater individualisation and personalisation of learning.

The most widespread Artificial Intelligence tools used to provide support and facilitate the activities described above are ChatGPT, Gemini, Copilot, Canva, Grammarly, DeepL, and Midjourney, although new tools are becoming increasingly popular.

In some institutes, moreover, the experience of using artificial intelligence to organise teaching and laboratory activities of 'Educational Robotics' with the use of humanoid robots such as the NAO robot, which can be programmed using various compatible software and interfaced with devices such as tablets or personal computers, is now well established.
In the educational context, AI tools and systems play a crucial role in terms of personalisation. AI-based systems, exploiting machine learning methods, analyse data generated by students during their learning activities, such as interactions with learning materials, test results, and study preferences. From this data, the AI can identify the specific needs, gaps, and learning styles of each student, allowing content, exercises, and assessment modes to be adapted to the individual needs of students. Furthermore, the systems can provide real-time feedback and suggestions, guiding students through their educational journey more effectively and engagingly. 

In addition to this, the use of educational robots to support people with special educational needs reveals the ability to ensure inclusion for all categories of special needs as set out in the Ministerial Directive of December 27, 2012, in particular for ADHD, ASD, and dyspraxia, or motor disability. 

Educational institutions that have conducted educational robotics workshop experiences report a positive and effective impact on the social and communication skills of students with ASD, Down syndrome, or motor disabilities.

AI tools and systems, such as inclusive educational robotics, can convey activities aimed at the whole class and not just students with disabilities or special educational needs, building on the differences in the group, enhancing everyone's skills, working on the same materials at different levels

In education, there is specific evidence that AI offers the possibility of meaningful intervention to support personalised learning. In Intelligent Tutoring Systems (ITS), for instance, there is always a student model, understood as a knowledge base in which the characteristics and knowledge of the student are explicitly represented. This solution plays a supportive role by providing a supplement to traditional teaching systems, helping to close the learning gaps of cognitively impaired students. 

Another point of intervention in the school sector is the reduction of the language gap: the provision of simultaneous translation services could help bridge the gap generated by migration waves, thus offering valuable study assistance. AI systems and tools could also play a decisive role in the battle against functional illiteracy.

Also about disability, AI offers interesting solutions to ensure easier and more usable access to learning materials, thus improving the quality of life of students. This is the case, for instance, with computer-integrated speech synthesisers for the visually impaired, which could be implemented with automatic editing programmes capable of remembering previous communications and providing text drafts. Wanting to consider types of AI solutions that are already known, the use of digital assistants could bridge gaps in different categories. For instance, thanks to AI, problems such as dyslexia could be monitored and attempted correction through the use of digital assistants that can perform the function of the speech therapist or psychologist.

1. The conscious development of AI literacy.
The challenge of the effective and ethical use of AI in education must also be addressed from the point of view of the need not to increase existing inequalities. 

To function, AI must process a large amount of personal data entered by the student and teacher users themselves.

To ensure fair and effective learning for all students while avoiding bias, it is crucial to realise that the operation of AI could unintentionally perpetuate or amplify existing biases, causing discrimination against certain categories of students.

There are two levels of potential discrimination, one concerning access to and use of AI technologies and one induced by the AI systems themselves, based on ethnicity, gender, and other social factors. It is important, therefore, that educational institutions take great care in adopting or encouraging the use of AI solutions that are inclusive, accessible, transparent, and comply with legal requirements that do not present discriminatory profiles. It is precisely the study of bias, both from a statistical as well as a legal and regulatory perspective, that is one of the most active areas of research in the field of AI. In a positive scenario, AI systems can be used to improve human judgement and reduce conscious or unconscious biases. However, data, algorithms, and other design choices that can influence AI systems can reflect and amplify cultural assumptions that exist at a given point in time and, consequently, inequalities. 

Biases, in fact, also affect students' perception and understanding of the world and their attitude toward society and the environment, with substantial impacts on the development of critical thinking and, therefore, on the exercise of their rights, freedoms, and opportunities for personal and professional fulfilment.

Education has the task of creating the preconditions for students to develop, together with teachers, a worldview that is consistent with the novelties of digitisation. There are various approaches that, in a transdisciplinary manner, contribute to the construction of a scenario that facilitates student understanding and involvement in the functioning and interaction with AI tools and systems.

In this dimension, the teacher's role makes it possible to give meaning to knowledge by encouraging the integration of new technologies with classical knowledge and their use in different contexts and situations, developing the capacity for problem-solving, critical thinking, and meta-reflection.

The educational process, therefore, cannot disregard an intensive teacher-student interaction, but AI tools and systems have an undeniable potential as didactic mediators at the service of the teacher for the synergic construction of didactic activities with the student.

AI enriches the educational relationship with a new multidisciplinary language, creates a space of strong imagination and creativity, and encourages and fosters social skills and the valorisation of individual differences, enhancing the cooperative-learning dimension in application to a problem-solving context proposed by the teacher.
2. Future education programme: the School 4.0 Plan and teacher training
Decree No. 161 of the Italian Minister of Education of 14 June 2022 adopted the School 4.0 Plan, financed by the Recovery and Resilience Italian Plan (PNRR), which continues the experience of the National Digital School Plans, aiming to transform half of the country's classrooms into ecosystems for integrated digital education in which analogue and digital, physical and digital, school and territory are merged in an innovative and well-structured project.

Each institute is grafting into its curriculum innovations linked to the development of digital, social, entrepreneurial, socio-emotional, and disciplinary skills by designing learning spaces and times that are functional, effective, and inclusive.

The document frames this challenge both in the context of the Italian education system and above all in the European framework, making explicit reference to the Digcomp 2.2 and Digcomp Edu frameworks, the Digital Education Action Plan 2021-2027 - Rethinking Education and Training for the Digital Age and the European Council Conclusions on Digital Education in the European Knowledge Societies of 2020.

Regarding actions at the national level related to the NRP, the School 4.0 Plan emphasises two strategic priorities

- promote the development of a highly efficient digital education ecosystem;

- improving digital competences and skills for digital transformation, also involving teacher training.

Under the impetus of the School 4.0 Plan and Decree-Law No. 152 of 6 November 2021, containing urgent provisions for the implementation of the PNRR (subsequently converted and amended by Law No. 233 of 29 December 2021), Italian schools are allocating a lot of funding to the creation of new environments reflecting digitally integrated design.

The first paragraph of Article 24-bis of the decree-law of 6 November 2021, no. 152, states: 'To enable the implementation of project line M4-C1 - Investment "New skills and new languages" of the National Recovery and Resilience Plan, to foster and improve learning and digital skills, starting from the school year 2022/2023 and for three years, the National Training Plan for teachers of schools of all levels... identifies, among the national priorities, the learning approach of computer programming (coding) and digital didactics'.

This means that, without any further burdens than those already envisaged for teacher training, coding, and digital teaching are considered a priority in the professional skills of all teachers, starting from the school year 2023/2024.

Consistent with this vision, paragraph 2 of Article 24-bis draws attention to the need to update the National Reference Frameworks of the first and second cycles, for a reformulation of the curricula and a more effective design for the development of digital skills and the conscious and effective use of tools and the web: "By the end of the school year 2024/2025, by decree of the Minister of Education, the specific learning objectives and competence targets of the National Directions for the curriculum of pre-school and first cycle of education and of the National Directions and Guidelines in force for the educational institutions of the second cycle of education are integrated, where not already provided for."

The regulatory intervention proceeds, with the third paragraph of Article 24-bis, aiming to follow up on what is envisaged in the PNRR about investment 3. 1 'New skills and new languages', again in the context of Mission 4, Component 1 ('Enhancement of the supply of education services: from kindergartens to universities'): 'As from the school year 2025/2026, the development of digital skills is pursued in schools of all levels, including by encouraging the learning of computer programming (coding), within the framework of existing teaching, with the human, instrumental and financial resources available under current legislation and, in any case, without new or increased charges for public finance.

With teacher training (to date not very systematic and organic and broken up into many courses of little depth) and the updating of the National Indications and Guidelines about the new digital skills (not yet implemented), it will be possible to start pursuing the development of digital skills (including coding) in the context of existing teaching, reformulating curricula designed in an integrated and transversal manner, taking the European models Digcomp 2.2 and Edu as a reference.

3. Schools' strategies for developing AI teaching
Moving from the level of government institutions to the level of educational institutions, we would like to highlight the significant initiative implemented by 55 educational institutions in Friuli Venezia Giulia, coordinated by the Liceo Classico 'Jacopo Stellini' in Udine, which have signed a network agreement to collaborate on staff training and the creation of guidelines on the use of generative artificial intelligence for educational purposes, to develop a common resource that is easily accessible and comprehensible for all participating schools. The guidelines are available at https://stelliniudine.edu.it/wp-content/uploads/sites/724/E-Book-Costruire-il-futuro-maggio-24_def.pdf?x19470
Continuously updated to reflect the rapid and unstoppable evolution of AI, these guidelines address crucial issues such as the ethics of generative AI, its integration into the curriculum, best practices for student engagement, and privacy and data protection.

The guidelines propose twelve competences, for each of which indicators are defined in terms of Knowledge, Skills, and Attitudes, and operational proposals, declined in terms of Activities, Objectives, and Focuses and subdivided according to the school orders and grades to which they are addressed.

Concerning the use of AI in education, the guidelines recommend that schools implement due diligence to prevent abuses and to ensure that AI is used ethically and fairly, respecting the rights of students and staff of the school community, and guiding them in understanding the risks related to data security.

Among the most significant operational proposals is the definition of a 'scale of use of AI', which should be consulted to clarify what level, if any, is acceptable in the use of AI to perform a given task, along with recommendations on how to disclose or quote.

Schools are also urged to use AI tools in compliance with European data protection law (GDPR) and to respect fundamental rights, beyond privacy, such as non-discrimination and the right to freedom of expression according to the principles of the Fundamental Rights Impact Assessment (FRIA) outlined in the AI Act.

The integration of digital skills and artificial intelligence into school curricula has also been detailed by local authorities.

The IPRASE - Istituto provinciale per la ricerca e la sperimentazione educativa della regione italiana del Trentino Alto Adige (Provincial Institute for Educational Research and Experimentation of the Italian Region of Trentino-Alto Adige) proposes a curriculum for the development of digital competence that can be consulted at https://curriculum-digitale.iprase.tn.it/ was recently proposed in Trentino by Iprase. It is structured over five two-year periods and harmonises the European frameworks with the Italian competence targets. 

The Superintendency of Studies of the Italian region of Valle d'Aosta proposes another model, again inspired by Digcomp 2.2, which can be consulted at https://curricolo-digitale.scuole.vda.it/.

AI has instead been introduced on an experimental basis as a subject to be studied in the Marconi-Pieralisi Secondary High School in the Italian region of Marche, in the Computer Science and Telecommunications specialisation, in the fourth and fifth classes for one hour a week; the curriculum can be downloaded at https://www.iismarconipieralisi.edu.it/index.php/nostro-istituto/offerta-formativa/piano-offerta-formativa

The models presented are an excellent reference for all schools, for their organicity and concreteness, but there is a need for a cultural awareness that will enable the entire educating community to move forward not only towards the use of digital tools and AI but also towards an organic and sensible rethinking of teaching.

An encouraging sign towards an acceleration of the teachers' training dimension would seem to come from the renewal of the national collective bargaining agreement in the School.

The new contract affirms that training is a right and a duty of teachers, that it is an activity included in their working hours, and that, therefore, it must be remunerated. The contract, however, also reiterates that to avoid staff replacement burdens and at the same time guarantee the continuity of teaching activities, these hours must be carried out by teachers outside of teaching hours.
In addition to teaching activities, however, teachers are also engaged in the performance of collegial activities functional to teaching, again in the afternoon hours. The contract also makes it clear that the performance of collegial activities is a priority for teachers concerning training and that there is no obligation to use what remains of the total 80 hours of functional commitments in training.

Here, then, is the paradox; teachers, engaged in morning teaching and prioritising afternoon collegial activities, will have little personal willingness to employ the remaining time in training activities which, even if remunerated, are not mandatory. 

Therefore, there seems to be a lack of awareness that, despite the regulatory framework and systemic indications such as the School 4.0 Plan, real updating and progress must be effectively led by managers and teaching staff.

It is precisely for this reason, however, that the debate on educational technologies and AI systems in education turns the lights on above all on the training of teachers to renew constant reflection on their actions and adopt educational proposals that are based precisely on the use of mediators and devices governed by technological and robotic programming.

4. Conclusion

We are experiencing a cultural revolution in the field of education, instruction, and training that increasingly demands a new literacy about the content of cognitive technologies and the profound mutations that mark the processes and styles of teaching and learning in every sphere of human experience.

In School 4.0, we speak of a learning ecosystem. It is a new concept that refers to a broad and global environment for the growth and learning of the student, which enhances his or her entire life experience in a dimension that is, however, consciously designed in close connection with the digital dimension. In this perspective, active methodologies, flexible and dynamic spaces, time in and out of school, the centrality of relationships, the conscious and useful use of digital, the centrality of processes, and the quality of the product become consistent with the new school model we need. For this school model, the role of the teacher is essential if calibrated and oriented towards the new methodologies. 

To meet these challenges, a conscious and strategic investment is needed in the initial and ongoing training of teachers and managers to look at new forms of professional exercise of disciplinary, methodological-didactic, psycho-pedagogical, and orientation skills as well as organisational-relational ones, functional to the governance processes of school institutions.
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