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Abstract

Over the last three decades, discussions, rhetoric, recommendations have proposed numerous suggestions for the
integration of Al in Education (AI Ed). Research on AI Ed focuses on its goals, how it is applied in teaching and learning
sequences, how it is perceived by teachers and students as well as by policy makers. Other issues closely related to AT Ed
are: a) the difficulty in defining Al due to the interdisciplinary nature of the field, b) the possibility of Al Ed for learning
that is more adaptive, inclusive, and engaging, c) the effective encompassment of assessment, d) the predictive tools Al
Ed provides, e) the relation of TPACK with generative Al f) the epistemology of STEM with the impact of AL and also
@) ethics considerations.
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Introduction

The term: Interdisciplinary nature

The term “Artificial Intelligence (AI)” is difficult to be defined as it connected to many and various cognitive
areas, like Neuroscience, Psychology, Sociology, Biology, etc. (see, e.g., Otero et al., 2023; Russell, 2021;
Russell & Norvig, 2021). It is also well justified that there is no a universal accepted definition of Al (see
e.g., Wang, 2019; Bhatnagar et al., 2018; Monett and Lewis, 2018). Al has its roots in Statistical Physics and
is based on concepts from Physics like entropy, the Ising model, the Complexity theory, the Chaos theory.
Initially, the research on Al was focused on how the computers were comparable with the human mind (see
e.g., Wang, 2019; Turing, 2007; Feigenbaum and Feldman, 1963).

Wang(2019) states that the definition of Al should be extended in order to include cognitive actions and
more specifically the process of problem-solving using technologies like machine learning and neural
networks. (Zawacki-Richter et al., 2019). According to (Zawacki-Richter et al., 2019), “’AI and adaptive learning
technologies are prominently featured as important developments in educational technology in the 2018 Horizon report”

(Educause, 2018). Baker and Smith (2019) indicate that Al should be connected with cognitive tasks like the
actions taken by human minds and in particular learning and problem-solving (as cited in Zawacki-Richter,
2019). They also signify that in Al technologies like machine learning, natural language processing, data
mining, neural networks and algorithms are included.

AT and more specifically the generative Al(in the form of neural networks) will be “integrated’ with
Education. In this framework, it is necessary to recognize and explore the strength and weak points and
how these will be combined with effective teaching and learning sequences. These issues include in Al Ed
but are-sometimes- loosely presented to teachers and students. This raises some dangerous effects for a
rather shallow use of Al This makes it inevitable for teachers and students to use the technology and the
algorithms in Al tools.

Generative Al (GenAl)

According to UNESCO (2023) “Generative Al (GenAl) is an artificial intelligence (AI) technology that automatically
generates content in response to prompls written in natural-langnage conversational interfaces.” Dirkin and Mishra (2010)
state that it is critical to make clear how the GenAl tools are substantially different from the technologies
already used. This makes it inevitable to understand how these tools could have a fundamental impact on
education. Interactions with GenAl occur through language and there is a clear difference from previous
technological tools. In addition, this interaction is based on the history of communication between the user
and the GenAl tool. Using GenAl tools, we can easily create visualizations of large sets of data and thus we
can make decisions about education policies and the design of new curricula (Misra et al., 2023).

AT Literacy
Research in education suggests that the term Al literacy indicates the new digital skills related to Al (see e.g.,
Ng et al,, 2021a, b; Su & Yang, 2022).

ATl and personalized learning

Research endeavors on personalized learning indicate how Al can serve for the development of personalized
tools for pedagogical frameworks. (Vorobyeva et al., 2025). Baker and Smith (2029) propose the so-called
“learner-facing fools” as a form of such as adaptive learning platforms that adapt content to learners’ strengths

and weaknesses. Information for personalized learning is achieved from learners’ learning style and other
skills.

Al and TPACK
One fundamental question is related to how TPACK looks like and what it means in the age of GenAlL
Mishra et al., (2023) discuss the TPACK framework in relation to the effective use of the GenAl tools.

Al and STEM

Personalized platforms using Al could play a fundamental role in STEM education Personalization plays a
pivotal role by employing tailored instruction in alignhment with learners’ individual needs (Li et al., 2025).
However, we consider that another fundamental issue is how to combine the STEM interdisciplinary
approach with the inherent nature of AL We propose a reform of the so-called transversal concepts (NGSS,
2013) which reflect the interdisciplinary nature of STEM in order to merge these with the interdisciplinary
nature of Al
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