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Education must keep pace with the rapid development of technologies and with the constant access to
vast amounts of new knowledge and information, for this improving 21st century skills is becoming

increasingly urgent. (UNESCO, 2019; Brun-Schammeé & Rey, 2021)

Human-Level Human-Level Human-Level Human-Level
Intelligence Station Intelligence Station Intelligence Station lligence Station
AIHeY look! It's coming
IS ar'r'wlng FAST!

Educators often struggle to adapt their pedagogy to the complexity of modern societies -

Policies tend to lag behind due to the speed of technological advances
(Zawacki-Richter et al., 2019)
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Despite the impact of Al on our daily lives, most people do not fully understand Al and the decisions
made by machine algorithms, or the role that humans play in the interaction with Al.

(Korinek et al., 2021)
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In education, the discussion focused on how technology is affecting the relationship and effectiveness in the
process of teaching and learning, particularly as artificial intelligence (Al) is increasingly used in educational
systems.

Key impacts for the use of Al in education (UNESCO, 2022):

* Promote equity and inclusivity and reducing competition.

~human  Encouraging curricula approaches emphasizing interdisciplinary, intercultural,
Intercultural and ecological approaches for in-/formal education.
inclusivity * Support teachers to create transformative education by investing in teaching
, practices that promote cooperation and solidarity.
interdisgi(]plilil;’clsgry interconnected ° Use digital technology to enhan.ce conn.ecte.dnes?s to or\e another and to the
social world as a force for social solidarity, involving stakeholders in

problem solving and solution development.

* Ensure that new technological paradigms are aligned with democratic values
and inclusive, participatory practices to serve an interconnected human
and planetary future.
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Discussion should address  ethical
implications such as using Al to empower
and enhance teaching and learning,
assessing, and managing the educational
process

(Miao et al., 2021).

Need of transversal human skills for
supporting one’s ability to communicate and
collaborate with Al tools in life, learning, and
work (Carvalho et al., 2022).
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Policy &
Stakeholders

Istitution

The evolving technological
landscape requires a new set of
skills for teachers and students.
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In particular, the development of
digital literacy with a focus on Al
and data literacy is needed to be
aware of the potential and
limitations of these technologies
(Markauskaite, 2022).

AREA OF FOCUS
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Ed for Al

How to engage with Al in a confident, critical, and safe way, without
necessarily requiring a specific background in mathematics or
programming .

Requires broader teacher and learner competencies to provide the
necessary knowledge and attitudes.

Ed with Al Ed about Al
How Al can enhance the teaching and Focuses on the fundamentals of Al as
earning process. technology.
Requires knowledge of how the methods Requires knowledge of processes like
and technologies used can best work programming or machine learning as a key to
together in a defined context to enhance preparing students for the labor market
the teaching and learning of specific Often discussed as a topic in a renewed
content curriculum
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Education for Al

Provide basic knowledge about Al and its applications in everyday life. Including basic
principles of machine learning and deep learning, as well as common Al applications and bias
and fairness in the use of Al algorithms (UE, 2021).

Characteristics of different data types, data formats, and data sources, as privacy and ethics in
data collection, storage (CE, 2022).

Al literacy and digital citizenship, awareness and recognition of potential biases and
limitations of Al systems, reliability and quality of Al-generated content (UNESCO, 2019).

By integrating practical data analysis methods and real-world examples, students can better
understand and navigate the increasingly Al-driven world (Holmes & Tuomi, 2022).
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Education with Al

Use of digital educational tools, to support and enrich the learning experience as engaging
alternatives for students to foster innovative teaching and learning methods that were
generally unattainable before the development of such technology (Baker, 2021).

Requires knowledge about how Al can be used to personalise learning, provide feedback, or
enhance peer collaboration (Chaipidech, 2022).

Educational technologies:

 to overcome a one-size-fits-all approach, by managing personalised learning aspects and
providing tailored learning activities (Mori et al., 2023).

* to address students' self-regulated learning capabilities, empowering them to make
effective choices that improve learning outcomes and efficiency and can detect when
students are using inefficient strategies and provide recommendations to guide them
towards more effective learning paths (Molenaar, 2021).

* to connect students' learning experiences with their values and personal interests,
resulting in higher course completion rates, increased work pace, reduced disengagement,
and improved learning outcomes (Walkington & Bernacki, 2019).

* to explore and interact with simulations and games with teacher-led explanations to help
students bridge the gap between informal, practical understanding and formal, academic
understanding (Asbell-Clarke et al, 2020).
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EDUCATION ABOUT Al

Education about Al

Understanding how Al applications work can be complex, as they often use multiple Al
techniques that require highly technical knowledge (Holmes et al. n2019) .

UNESCO identifies in its K-12 Al curricula report (2022) three key areas for education about

Al:

 Understanding the fundamentals of Al: algorithms and programming, data literacy, and
contextual problem solving.

 Understanding ethics and social impact, including topics such as the ethics of Al, the social
or societal impact of Al, and applications of Al in fields other than ICT.

 Understanding, using, and developing Al includes topics such as understanding and using
Al techniques and developing Al technologies.

Requires:

 students and teachers to gain a comprehensive understanding of the fundamentals of Al,
including algorithms, programming, data literacy and contextual problem solving. This will
enable them to manage data cycles, apply Al to solve real-world challenges, and navigate
the ethical and logistical complexities (Al4K12, 2022)

* skills in theoretical knowledge, Al processes and specialised expertise in programming,
mathematics, statistics, and data science (Bellas et al., 2022).
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The learning ecosystem is fragmented, there are multiple and different Al technologies
operating independently of each other. This can lead not only to inefficiencies, but also to missed
opportunities for collaboration and development.

A scenario of an integrated learning experience, where Al technologies work together and communicate
with teachers and school organization could be a tool to improve the landscape of the learning/teaching
process in schools (Niemi, 2022).

* streamlining administrative functions within schools and universities, such as timetabling, staff
scheduling, facilities management, finance, cybersecurity, safety, and security to optimize resource
allocation and improve overall efficiency within educational institutions (Luckin et al., 2022).

* empowering teachers by automating tasks such as grading assignments or monitoring attendance,
allowing them to focus on more sophisticated aspects of teaching (Roll & Wylie, 2016).

* provide valuable insights into student performance, enabling targeted instruction and early
intervention when needed. These tools have to potential improve the educational environment for both
teachers and students (Hwang et al., 2020).

* promote inclusion and equity in education, by design of Al tools that are responsive to diverse learners,
including those with disabilities and historically underserved populations. By focusing on these issues, Al
can help create a more inclusive and effective educational experience for all students (Barua et al.,,
2022).

* designing Al tools with accessibility in mind can help bridge the gap and meet the needs of learners and
close gaps not only for the diversity of aptitudes of learners but could also help overcome also ethnical
and socioeconomic differences (Mohammed & Watson, 2019).
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Risks
potential ethical and societal risks of Al applications in education (Akgun and Greenhow, 2022)

Privacy: Exploitation of data via face recognition and recommender systems can compromise students'
privacy.

Surveillance: Personalized learning systems and social networking sites can monitor students' activities.

Autonomy: Predictive systems can jeopardize students' (and teachers) autonomy and agency to govern their
lives.

Bias and Discrimination: Automated scoring systems can perpetuate gender and racial biases and social
discrimination.

Following the recommendations set out in the proposal of the Artificial Intelligence Act should be classified as
high-risk Al systems technologies

* to determining access or materially influence decisions on admission or assigning persons to educational and
vocational training institutions

* to evaluate persons on tests as part of or as a precondition for their education

* toassess the appropriate level of education for an individual and materially influence the level of education
and training that individuals will receive or

e toaccess or to monitor and detect prohibited behavior of students during tests
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Points of attention

In curriculum development, it is increasingly important to prioritise culturally relevant and
responsive pedagogies. by focusing on students' knowledge, family backgrounds and cultural
experiences, to allow students to express their own cultural and contextual experiences (Gay,
2010).

Sustained professional training can provide teachers with suggested curriculum resources and

teaching strategies, while fostering a community of practice where they can share and critically
reflect on their experiences with other educators. In addition, further research is needed to
identify reflective teaching practices and students' meaning-making processes in relation to Al
and ethics education.

Educating future generations to participate ethically in the development and use of Al will
require more professional development for K-12 teachers, including both pre-service and in-
service training (Miao & Yao, 2021).

«.. focus more on the implementation effects when
including techologies and teaching methods, the when
and how within the learning cycle, the dosage and fidelity
of various apps ... « (Hattie,2023; p. 408)

e _



ISTITUTO
IN NAZIONALE

DOCUMENTAZIONE
IRE INNOVAZIONE
RICERCA EDUCATIVA

www.indire.it

~ (e

[llustrations by DALL-E

REFERENCES

Al4K12. Artificial Intelligence for K12 initiative. Association forthe Advancement of Artificial Intelligence (AAAI) and the Computer Science Teachers Association (CSTA) 2022. URL: https://ai4k12. org.

Akgun, S and Greenhow, C.. Artificial intelligence in education: Addressing ethical challengesin K-12 settings. Al and Ethics, 2022, 2. 10.1007/s43681-021-00096-7.

Asbell-Clarke, J. etal, The Importance of Teacher Bridgingin Game-Based Learning Classroomes, in Global Perspectives onGameful and Playful Teachingand Learning, I1GI Global, 2020.

Barua PD, VicneshJ, Gururajan R, Oh SL, Palmer E, Azizan MM, et al. Artificial intelligence enabled personalised assistive tools to enhance education of children with neurodevelopmental disorders —areview. IntJ Environ Res Public Health, 2022.
Baker, Ryan. Artificial intelligence in education: Bringingitall together.In OECD Digital Education Outlook 2021: Pushingthe frontiers with Al, blockchain, and robots, OECD Publishing 2021

Bellas, F., Guerreiro-Santalla, S., Naya, M. et al. Al Curriculum for European High Schools: An Embedded Intelligence Approach. IntJ Artif Intell Educ (2022). https://doi.org/10.1007/s40593-022-00315-0 ing, 2021.

Brun-Schammé, A. and M. Rey. A new approach to skillsmismatch, OECD Productivity Working Papers, No. 24, OECD Publishing, Paris, 2021. https://doi.org/10.1787/e9563c2a-en.

Carvalho, L., Martinez-Maldonado, R., Tsai, Y., Markauskaite, L., Laat, Ma. How can we designfor learninginan Al world? Computers and Education: Artificial Intelligence. 2022 3. 100053. 10.1016/j.caeai.2022.100053.

Council of Europe, Artificial Intelligence and Education - A Critical View Through the Lens of Human Rights, Democracy, and the Rule of Law, 2022. URL:https://book.coe.int/en/education-policy/11334-pdf-artificial-intelligence-and-education-a-critical-view-through-the-lens-
of-human-rights-democracy-and-the-rule-of-law.html

European Parliament, What is artificial intelligence and how is it used? 2021 URL: https://www.europarl.europa.eu/news/en/headlines/society/20200827STO85804/what-is-artificial-intelligence-and-how-is-it-used

European Commission, Directorate-General for Education, Youth, Sport and Culture. (2022) Ethical guidelinesonthe use of artificial intelligence (Al) and data in teachingand learning for educators, Publications Office of the European Union.
https://data.europa.eu/doi/10.2766/153756.

European Commission, Ethical guidelines onthe use of artificial intelligence (Al) and data in teaching and learning for educators, Publications Office of the European Union. URL: https://data.europa.eu/doi/10.2766/153756.2022

Gay, G.: Culturally responsive teaching: theory, research, and practice. Teachers College Press, New York (2010)
Hattie, J. (2023). Visible learning: The Sequel. Routledge.

Holmes, W., Bialik, M., & Fadel, C.. Artificial intelligence in education: Promises and implications for teaching and learning. Centerfor Curriculum Redesign. 2019 https://curriculumredesign.org/wp-content/uploads/AIED-Book-Excerpt-CCR.pdf

Holmes, Wayne & Tuomi, Ilkka. State of the art and practice in Al in education. European Journal of Education, 2022. 57. 10.1111/ejed.12533.
Hwang GJ, Xie H, Wah BW, Gasevi¢ D. Vision, challenges, roles and research issues of Artificial Intelligence in Education. Comput Educ. 2020;

Korinek, A., M. Schindler, and J. Stiglitz. Technological Progress, Artificial Intelligence, and Inclusive Growth, IMF Working Pape rs 2021, 166 https://doi.org/10.5089/9781513583280.001.A001

Luckin R, Cukurova M, Kent C, du Boulay B. Empowering educators to be Al-ready. Comput Educ, 2022

Markauskaite, Lina ; Marrone, Rebecca ; Poquet, Oleksandra; Knight, Simon ; Martinez-Maldonado, Roberto ; Howard, Sarah ; Tondeur, Jo ; De Laat, Maarten ; Buckingham Shum, Simon; Gasevi¢, Dragan ; Siemens, George. / Rethinking the entwinement between artificial
intelligence and human learning: What capabilitiesdolearners need for a world with Al?. In: Computers and Education. Artificial Intelligence. 2022 ; Vol.

Miao, Y & Yao, Y. Professional Development of College Teachersinthe Era of Artificial Intelligence: Role Rebuilding and Development Path. 2021. 10.1007/978-3-030-51431-0_8

Miao, F.,Holmes, W., Huang, R., & Zhang, H. Al and education: Guidance for policy-makers. France: UNESCO. 2021. URL: https://unesdoc.unesco.org/ark:/48223/pf0000 376709

Mori,S., Rosa, A., Niewint, J. (2023). Personalizzazione dell'insegnamento e nuove tecnologie nella

didattica a distanza, Proceedings Convegno Sirem, Scholé, (in corso di pubblicazione)

Molenaar, |., Personalisation of learning: Towards hybrid human-Allearningtechnologies, in OECD Digital Education Outlook 2021: Pushingthe frontiers with Al, blockchain, and robots, OECD Publishing, 2021.
Mohammed, Phaedra & Watson, Eleanor. Towards Inclusive Education in the Age of Artificial Intelligence: Perspectives, Challenges, and Opportunities. 2019 10.1007/978-981-13-8161-4_2.

Niemi H. Artificial intelligence forthe common good in educational ecosystems. In Humanisticfutures of learning - Perspectives from UNESCO Chairs and UNITWIN Networks, 2022; URL:
https://whec2022.net/resources/UNESCO%20Chair%200n%20Educational %20Ecosystems%20for%20Equity%20and%20Quality%200f%20Learning. pdf

Roll I, Wylie R. Evolution and revolutioninartificial intelligence in education. IntJ Artif Intell Educ. 2016
Shemshack, A., & Spector, J.M. A systematicliterature review of personalized learning terms. Smart Learn. Environ. 7, 33, 2020.

UNESCO. Beijing consensus on artificial intelligence and education. France: UNESCO, 2019. URL: https://unesdoc.unesco.org/ark:/48223/pf0000368303.

UNESCO Artificial Intelligence in Education: Challenges and opportunities forsustainable development. Paris, UNESCO. Available at: https://unesdoc.unesco.org/ark:/48223/pf0000366994

UNESCO. K-12 Al curricula: a mapping of government-endorsed Al curricula, 2022. URL: https://unesdoc.unesco.org/ark:/48223/pf0000380602.locale=en

Walkington, C. and M. Bernacki, Personalizing Algebrato Students’ Individual Interestsin an Intelligent Tutoring System: Moderators of Impact, International Journal of Artificial Intelligence in Education, 2019. Vol. 29/1, pp. 58-88, https://doi.org/10.1007/s40593-018-0168-
1.

Zawacki-Richter, O., Marin, V.I., Bond, M., & Gouverneur, F. Systematic review of research on artificial intelligence applicationsin highereducation —where are the educators? International Journal of Educational Technology in Higher Education, 2019, 16, 39.



https://
https://doi.org/10.1007/s40593-022-00315-0
https://doi.org/10.1787/e9563c2a-en
https://www.europarl.europa.eu/news/en/headlines/society/20200827STO85804/what-is-artificial-intelligence-and-how-is-it-used
https://data.europa.eu/doi/10.2766/153756
https://data.europa.eu/doi/10.2766/153756.2022
https://curriculumredesign.org/wp-content/uploads/AIED-Book-Excerpt-CCR.pdf
https://doi.org/10.5089/9781513583280.001.A001
https://unesdoc.unesco.org/ark:/48223/pf0000
https://whec2022.net/resources/UNESCO%20Chair%20on%20Educational%20Ecosystems%20for%20Equity%20and%20Quality%20of%20Learning.pdf
https://unesdoc.unesco.org/ark:/48223/pf0000368303
https://unesdoc.unesco.org/ark:/48223/pf0000366994
https://unesdoc.unesco.org/ark:/48223/pf0000380602.locale=en
https://doi.org/10.1007/s40593-018-0168-1
https://doi.org/10.1007/s40593-018-0168-1

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14

