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Zdalne zarządzanie placówką oświatową
w ocenie dyrektorów

Remote management of an educational institution
as assessed by directors

Abstrakt: System szkolnictwa w Polsce przeszedł w okresie izolacji społecz-
nej, spowodowanej pandemią COVID-19, przyspieszony proces wdrażania 
rozwiązań edukacyjnych na odległość, związany z zaangażowaniem wszyst-
kich podmiotów – uczniów, nauczycieli, rodziców i władz różnych szczebli. 
Stosunkowo najmniej zbadane zostały opinie dyrektorów szkół na temat 
szans i wyzwań, które ta nadzwyczajna sytuacja postawiła przed nimi. W ni-
niejszym tekście przedstawione zostały wyniki badania nad tą właśnie grupą 
podmiotów systemu edukacji (Pyżalski, 2020).
Analiza wyników badania ankietowego unaoczniła fakt niewystarczającego 
poziomu przygotowania szkół do nauczania online. Jako pozytywny efekt edu-
kacji zapośredniczonej dyrektorzy szkół podkreślają zaangażowanie nauczy-
cieli i ich współpracę, stosowanie nowoczesnych metod i narzędzi edukacyj-
nych, próby angażowania uczniów do samokształcenia i samoedukacji, 
rozwijanie ich kompetencji, integrowanie szkolnego środowiska. Według re-
spondentów zdalna edukacja ma szansę bytu w przyszłości tylko pod warun-
kiem rozwoju kompetencji cyfrowych nauczycieli i uczniów, poznania nowych 
narzędzi i rozbudowania bazy dydaktycznej. Rozwój kompetencji kreatyw-
nych nauczycieli stanowi według dyrektorów szansę na powodzenie naucza-
nia online w przyszłości (Madalińska-Michalak, 2020).
Według badanych słabą stroną kształcenia na odległość są braki technologicz-
ne i przeciążenie nauczycieli dodatkowymi obowiązkami. Badani dyrektorzy 
szkół obawiają się negatywnych skutków edukacji zdalnej w postaci 
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Teacher’s artificial intelligence literacy debate: 
definition, structure, measurement

Debata nad określeniem umiejętności nauczycieli w zakresie 
sztucznej inteligencji: definicja, struktura, pomiar

Abstract: The rapid advancement of artificial intelligence (AI) has brought si-
gnificant changes across various domains, including the education sector. AI’s 
integration in education spans multiple areas: adaptive learning platforms 
that tailor educational materials based on learner performance, intelligent 
tutoring systems providing personalized tutoring, AI-tailored educational 
content for personalized learning, virtual classrooms equipped with AI tools 
for interactive learning experiences, automated assessment and feedback sys-
tems, predictive analytics for student retention, and AI-powered technologies 
enhancing accessibility and inclusivity for students with disabilities. Additio-
nally, AI streamlines administrative tasks, allowing educators to focus more on 
teaching. These AI applications highlight the potential for transforming educa-
tion, making it more personalized, efficient, and inclusive.
 Despite the benefits, the widespread adoption of AI in education poses chal-
lenges, notably the lack of skills and competencies among educators to effec-
tively implement AI-driven teaching and learning. This issue is particularly 
prevalent among education professionals without prior expertise in informa-
tion and communication technologies, especially in social sciences and huma-
nities. The debate on defining the necessary skills and competencies has led to 
the concept of AI literacy, which has been extensively discussed by researchers 
in fields intersecting human and technology interactions.
 This article aims to explore recent perspectives on AI literacy for educa-
tors, examining its nature and components, and discussing tools to assess AI 
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literacy development levels. Understanding AI literacy is crucial for preparing 
educators to operate in AI-powered educational environments. The article 
also differentiates between AI literacy (learning about AI) and AI in Educa-
tion (AIED), which involves using AI applications and AI-driven systems for 
educational purposes. Assessing and enhancing AI literacy among educators 
is essential for leveraging AI’s full potential in transforming teaching and le-
arning practices.

Keywords: artificial intelligence (AI), AI literacy, teacher education, skills and 
competencies, AI in education (AIED), professional development

Abstrakt: Szybki rozwój sztucznej inteligencji (SI) przyniósł znaczące zmiany 
w różnych dziedzinach, w tym w sektorze edukacji. Integracja SI w edukacji 
obejmuje wiele obszarów: adaptacyjne platformy edukacyjne dostosowujące 
materiały edukacyjne na podstawie wyników ucznia, inteligentne systemy 
tutorialowe oferujące spersonalizowane korepetycje, treści edukacyjne do-
stosowane do indywidualnych potrzeb uczniów, wirtualne klasy wyposażone 
w narzędzia SI umożliwiające interaktywne doświadczenia edukacyjne, zau-
tomatyzowane systemy oceny i informacji zwrotnej, analitykę predykcyjną 
dla retencji uczniów oraz technologie zasilane SI poprawiające dostępność 
i inkluzywność dla uczniów z niepełnosprawnościami. Ponadto, SI usprawnia 
zadania administracyjne, pozwalając nauczycielom skupić się bardziej na na-
uczaniu. Te zastosowania SI podkreślają potencjał do przekształcania eduka-
cji, czyniąc ją bardziej spersonalizowaną, efektywną i inkluzywną.
 Pomimo korzyści, powszechne przyjęcie SI w edukacji stawia wyzwania, 
zwłaszcza brak umiejętności i kompetencji wśród nauczycieli do efektywnego 
wdrażania nauczania opartego na SI. Problem ten dotyczy szczególnie specjali-
stów z dziedzin humanistycznych i społecznych, którzy nie mają wcześniejsze-
go doświadczenia w technologiach informacyjno-komunikacyjnych. Dyskusja 
na temat określenia niezbędnych umiejętności i kompetencji doprowadziła do 
pojawienia się koncepcji alfabetyzacji SI, która była szeroko omawiana przez 
badaczy w dziedzinach łączących interakcje ludzi i technologii.
 Celem tego artykułu jest zbadanie najnowszych perspektyw na temat alfa-
betyzmu SI wśród nauczycieli, analiza jej natury i komponentów oraz omó-
wienie narzędzi do oceny poziomów rozwoju alfabetyzacji SI. Zrozumienie 
specyfiki niezbędnych umiejętności w zakresie SI jest kluczowe dla przygo-
towania nauczycieli do pracy w środowiskach edukacyjnych zasilanych SI. 
Artykuł również rozróżnia badania alfabetyzmu SI (uczenie się o SI) oraz SI 
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w edukacji, które obejmuje korzystanie z aplikacji SI i systemów zasilanych SI 
do celów edukacyjnych. Ocena i poprawa alfabetyzmu/umiejętności i wiedzy 
w zakresie SI wśród nauczycieli jest niezbędna do pełnego wykorzystania po-
tencjału SI w przekształcaniu praktyk nauczania i uczenia się.

Słowa kluczowe: sztuczna inteligencja (SI), alfabetyzm SI, edukacja nauczy-
cieli, umiejętności i kompetencje, SI w edukacji, rozwój zawodowy

Introduction

The rapid advancement of artificial intelligence (AI) has brought transforma-
tive changes to various aspects of human life, leading to an exponential increase 
in the number of AI users. Education sector is not an exception. A  plethora 
of AI implementation areas can be identified: 1) adaptive learning platforms 
use AI to adjust the difficulty and content of educational materials in real-time 
based on the learner’s performance. This approach ensures that students re-
main engaged and challenged without becoming frustrated (Kuhl & Williams, 
2019); 2) intelligent tutoring systems, often referred as ITS, can offer one-on-
-one tutoring sessions, guiding students through complex subjects (sciences in 
particular) by providing explanations, hints, and step-by-step solutions (Chen 
et al., 2020; VanLehn, 2011); 3) personalized learning can be provided by AI 
tailored educational content, thus meeting individual students’ needs and of-
fering them personalized learning trajectories adapted to their learning styles 
and preferences (Santos & Boticario, 2020); 4) virtual classrooms equipped 
with AI (virtual assistants and AI-driven engagement tools) can provide inte-
ractive and immersive learning experiences, enhancing student participation 
and collaboration in online settings (Chaturvedi & Deshmukh, 2021); 5) au-
tomated assessment and feedback, which can free up teachers’ time for more 
personalized student interactions and help students improve through timely, 
constructive feedback (Chen & Xie, 2021); 6) predictive analytics for student 
retention by gathering and analyzing vast amounts of data, and then identi-
fying which students need immediate interventions with support programs 
to improve retention rates (Arnold & Pistilli, 2012); 7) enhanced accessibility 
and anclusivity to support students with disabilities with the help of AI-po-
wered technologies such as speech recognition, text-to-speech, and real-time 
transcription (Seale, 2013); 8) AI can streamline administrative tasks such as 
scheduling, enrollment, and resource allocation, allowing educators to focus 
more on teaching and less on bureaucratic processes (Luckin & Holmes, 2017) 



Volume 7, rok 2025  •  Nauczycielskie innowacje pedagogiczne w przedszkolach...98

and many more. These uses of AI in education illustrate the potential for tech-
nology to transform teaching and learning practices, making education more 
personalized, efficient, and inclusive.

At the same time, the broad access and usage of AI, though enabling im-
mense benefits, also give rise to significant challenges. One of them is the lack 
of skills and competencies of educators to implement the mentioned above 
advantages of AI use in teaching and learning. This statement predominantly 
relates to education professionals without prior expertise in information and 
communication technologies, particularly those in the fields of social sciences 
and humanities.

The debated on the definition and outline of the scope of such skills and 
competencies has coined the concept of AI literacy, which has been hotly di-
scussed by researchers from various disciplines at the intersection of humans 
and technology, such as human-computer interaction (Long & Magerko, 2020), 
computer education (Ng et al., 2021), or information systems (Pinski & Ben-
lian, 2023).

To understand the essence and structure of AI literacy, it seems necessary 
to delve deeply into the comprehension of AI itself and how it is perceived 
from the perspective of participants of the education process, and how it can 
be measured to identify fully aware and prepared educators ready to perform 
their professional activities in AI-powered teaching and learning settings.

The aim of this article is to highlight the recent ideas on the nature of AI 
literacy of educators as presented in the academic discourse and outline the 
tools that can be applied to assess AI literacy development levels in teachers 
so that to provide the necessary support and training in their professional de-
velopment opportunities.

AI definition evolution

The research interest in AI began about half a century ago. Here we can men-
tion one of the most comprehensible definitions by that time – that by R. Bell-
man (1978), who believed that AI “(…) is the automation of activities that we 
associate with human thinking, such as decision making, problem solving, le-
arning...” (Bellman, 1978). Then AI was viewed as a branch of computer sci-
ence “(…) concerned with designing intelligent computer systems, that is, sys-
tems that exhibit the characteristics we associate with intelligence in human 
behavior” (Barr & Feigenbaum, 1981), or “with the automation of intelligent 
behavior” (Luger, 2005), “(…) that studies the properties of intelligence by 



Liliya Morska  •  Teacher’s artificial intelligence literacy debate: definition, structure... 99

synthesizing intelligence” (Negnevitsky, 2005). It was also considered as the 
art “… of creating machines that perform functions that require intelligence 
when performed by people” (Kurzweil, 1990), or the study “(…) that seeks to 
explain and emulate intelligent behavior in terms of computational processes” 
(Poole et al., 1998), or „(…) of techniques for solving exponentially hard pro-
blems in polynomial time by exploiting knowledge about the problem doma-
in.” (Rich & Knight, 1991), followed by a similar approach of Winston (1992) 
or Charniak & McDermott (1985), comparing humans and machines with the 
former to be better in outsmarting machines. The ability to learn and autono-
my is attributed to AI in more recent definitions, where AI is: “(…) the auto-
mation of learning and decision-making” (Domingos, 2015)”, “(…) the branch 
of computer science that aims to create systems that can function intelligently 
and independently” (Jordan & Mitchell, 2015), “(…) a system’s ability to cor-
rectly interpret external data, to learn from such data, and to use those lear-
nings to achieve specific goals and tasks through flexible adaptation” (Kaplan 
& Haenlein, 2019), “(…) the development of algorithms and computer systems 
capable of performing tasks that typically require human intelligence, such as 
visual perception, speech recognition, decision-making, and language transla-
tion” (Floridi, 2019).

The analysis of the definitions of AI in the scientific literature makes it pos-
sible to conclude that the evolution of understanding of the concept has gone 
all the way from emulation of human intelligence and solving specific pro-
blems through symbolic AI and expert systems, then seeing a shift to machine 
learning and data-driven approaches, enabling systems to learn and adapt, to 
the current focus on ethical implications, societal impacts, and human-AI col-
laboration, with a broader and more nuanced understanding of AI capabilities 
and limitations.

AI literacy definition debate

A similar trend can be traced in the understanding of AI literacy, which has 
been preceded by other literacies related to technological advancement: com-
puter, digital, media, information, and technological (Ng et al., 2022).

Previous AI literacy research has developed our understanding through 
three primary avenues (Pinski & Benlian, 2024): learning methods for AI li-
teracy: as AI technologies evolve quickly, identifying effective learning me-
thods and learning strategies is key to equipping users with AI literacy (Long, 
Blunt, & Magerko, 2021); the components of AI literacy: previous research has 
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outlined various AI literacy components, such as specific skills and knowledge 
areas (e.g., Ng et al., 2021), since different user groups require different AI lite-
racy elements (managers – Jorzik et al., 2023; teachers – Kim & Kwon, 2023); 
and the effects of AI literacy: research indicates that while AI literacy can en-
hance human-AI collaboration, it may also reduce the future intention to use 
AI, therefore, understanding these diverse effects is essential for ensuring po-
sitive outcomes and mitigating negative ones, so it is vital to understand if AI 
literacy achieves its intended outcomes (e.g., Pinski, Adam, & Benlian, 2023).

Looking at AI literacy from the point of view of its structure, it’s necessary 
to highlight certain discrepancy in viewpoints (table 1). At the same time, it’s 
possible to trace some common points across definitions: understanding AI 
concepts (most definitions emphasize the importance of understanding fun-
damental AI concepts, such as machine learning, data analysis, and AI func-
tionalities); practical skills (many definitions highlight the ability to use and 
interact with AI tools and technologies effectively in various contexts); critical 
evaluation (a recurring theme is the ability to critically assess the impact, limi-
tations, and ethical implications of AI technologies); ethical awareness (ethical 
considerations, such as data privacy, bias, and the societal impact of AI, are 
frequently mentioned as essential components of AI literacy).

Table 1. AI literacy definitions: AI structure criterion

Author(s) Definition Components

Touretzky et al.,
(2019)

AI literacy encompasses the knowledge and skills 
necessary to interact with AI systems effectively, 

including an understanding of AI algorithms, data 
processing, and the social and ethical contexts of 

AI deployment.

the technical 
and contextual 

understanding of AI.

Smith & Klinger 
(2019)

AI literacy is the capacity to understand AI 
concepts, engage with AI technologies, and 
critically reflect on the implications of AI in 

society

critical reflection on 
AI’s societal impact

Kahn et al.,
(2020)

AI literacy is the competency to understand, 
interpret, and create AI applications. It involves  

a foundational knowledge of AI principles, 
practical skills to build AI models, and the ability 

to assess AI’s impact on society.

foundational 
knowledge, practical 

skills, and societal 
impact assessment

Long & Magerko 
(2020)

AI literacy is defined as a set of competencies 
that enable individuals to critically evaluate 

AI technologies, communicate and collaborate 
effectively with AI, and use AI as a tool in various 

contexts

understanding 
AI mechanisms, 
capabilities, and 

ethical implications
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Guggenheim et al., 
(2020)

AI literacy is defined as the ability to make 
informed decisions about AI technologies, 
including understanding how AI works, its 

benefits and risks, and its ethical and societal 
implications.

Informed 
decision-making, 

understanding 
benefits and 

risks, and ethical 
considerations.

Yang et al.,
(2020)

AI literacy is the ability to comprehend, interact 
with, and critically evaluate AI systems. It includes 

the knowledge of AI technologies, the skills to 
use them, and the awareness of their ethical and 

social implications.

Comprehension, 
interaction, critical 

evaluation, and 
ethical awareness.

Jones & Li
(2020)

AI literacy includes the foundational knowledge 
of AI principles, the ability to apply AI tools 

in various contexts, and the awareness of the 
societal and ethical implications of AI

foundational 
knowledge, practical 

application, and 
ethical awareness

Park et al.,
(2021)

AI literacy is the competency to understand and 
use AI technologies effectively and ethically. It 

includes cognitive skills, technical know-how, and 
ethical reasoning related to AI

cognitive skills, 
technical knowledge, 
and ethical reasoning

Ng et al.,
(2021)

AI literacy involves the ability to understand, 
use, and critique AI technologies. It encompasses 

technical skills, such as programming, as well 
as the ability to critically assess the impact and 

ethical considerations of AI

technical proficiency 
and critical 

evaluation skills

Wilkerson et al.,
(2021)

AI literacy is the ability to understand and engage 
with AI technologies critically and creatively. 

It includes recognizing AI’s potential and 
limitations, as well as its ethical implications in 

society.

critical engagement, 
creative use, and 

ethical understanding

Sullivan & Bers 
(2021)

AI literacy involves the cognitive, technical, and 
social skills required to use and understand 
AI. This includes the ability to program AI, 

understand its operational principles, and reflect 
on its societal impact.

Cognitive and 
technical skills, and 
societal reflection

Chen et al.,
(2022)

AI literacy is the knowledge and skills required 
to interact with AI technologies, including 

understanding their functioning, limitations, and 
applications in real-world scenarios

practical interaction 
with AI tools and 

technologies

Source: own work.

Pinski & Benlian (2024) have analyzed AI definitions from the point of 
view of AI users, identifying the turnover between “expert” (Cetindamar et al., 
2022; Deuze & Beckett, 2022) and “non-expert” (Carolus et al., 2023; Dai et al., 
2020; Hermann, 2021; Laupichler et al., 2022; Kong et al., 2021), with some 
authors trying to integrate user specific essence and generalize the concept for 
“expert&non-expert” users (Long & Magerko, 2020; Pinski & Benlian, 2023).
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Both definitions of the “expert” related orientation highlight that AI literacy 
involves a set of skills or knowledge, indicating that it involves not just under-
standing AI but also being able to use it effectively. However, definition by (Cetin-
damar et al., 2022); is more specific about the types of capabilities involved and 
is tailored to the workplace context, whereas (Deuze & Beckett, 2022) suggest 
a broader perspective, focusing on the general understanding and beliefs about 
AI without specifying a particular context or detailed capabilities.

The majority of the definitions of the “non-expert” related orientation agree 
that AI literacy involves a set of competencies, skills, or abilities needed to in-
teract with, understand, and use AI technology; critical thinking and reflection 
on AI applications are also common themes. The mentioned issues are also 
reflected in the integrated “expert/non-expert” definitions, with that by Pinski 
and Benlian (2023) to be the most representative and explicable, in our view: 
“AI literacy is humans’ socio-technical competence consisting of knowledge 
regarding human and AI actors in human-AI interaction, knowledge of the AI 
process steps, that is input, processing, and output, and experience in AI inte-
raction” (Pinski & Benlian, 2023).

There is also a suggestion in the academic discourse on AI literacy of edu-
cators (Ng et al., 2022) to distinguish between AI literacy research and the 
so called AIED (AI in Education). AI literacy research tends to emphasize the 
methods of learning and teaching AI rather than exploring how AI techniques 
are integrated for educational purposes. Conversely, AIED highlights the use 
of computers for cognitive tasks typically linked to human thinking, such as 
utilizing AI to support learning and teaching in various subjects (Hwang et al., 
2020). AI literacy is concerned with the creation and execution of AI curricula, 
learning tools, and teaching models to enhance students’ AI knowledge, skills, 
and attitudes (Riina et al., 2022). Additionally, AI literacy does not cover how 
AI technology aids governments, schools, and educators in refining policy and 
educational management. Based on these points, it is argued that AI literacy 
(understanding AI) should be distinguished from AIED (using AI applications 
and AI-driven systems) in educational settings.

Educator’s AI literacy measurement

The complex nature and structure of general AI literacy and the one specific 
for educators makes it difficult to identify the appropriate tools for assessment 
of its development levels. However, several tools have been discussed in the 
academic discourse.
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Laupichler et al., (2023) present the development and validation of a scale 
called SNAIL (Scale for the Assessment of Non-experts’ AI Literacy) and desi-
gned to assess AI literacy among non-experts. It measures the defined compe-
tencies through a set of 31 items, each rated on a Likert scale. The items are 
designed to cover the full spectrum of AI literacy, from technical knowledge 
to ethical understanding and practical application, aiming to provide a com-
prehensive assessment of a  teacher’s AI literacy, facilitating the educational 
programs and the identification of areas for improvement.

Biagini et al., (2024) suggest another tool that aims to assess AI literacy 
across four key dimensions: knowledge-related (understanding fundamental AI 
concepts, types, and applications), operational (applying AI concepts in various 
contexts, designing and implementing algorithms, and using AI tools), critical 
(engaging in cognitive, creative, and critical discernment activities involving 
AI.), and ethical (addressing ethical issues related to AI, such as transparency, 
fairness, responsibility, privacy, and security). The questionnaire (including 118 
items initially, then reduced to 40 items after expert review and factor analysis) 
addresses the need for a comprehensive tool to measure AI literacy in higher 
education, ensuring students can navigate an AI-infused world.

One more dimension – that of Create AI – has been added in a tool created by 
Carolus et al., (2023) and called MAILS - Meta AI Literacy Scale. It also includes 
psychological meta-competencies, such as AI Self-efficacy (learning and pro-
blem-solving) and AI Self-management (emotion regulation and persuasion 
literacy), to address the behavioral and emotional aspects related to AI usage. 
The tool contains 60 items for AI literacy assessment based on Ng et al.’s con-
ceptualization (Ng et al., 2023) and 12 items for psychological competencies 
and includes dimensions for „Use & Apply AI”, „Know & Understand AI”, „De-
tect AI”, „AI Ethics”, and „Create AI”. Items are rated on an 11-point Likert scale, 
assessing self-perceived abilities in the mentioned AI literacy dimensions. The 
background framework itself, designed by Ng et al., (2023), is called AI lite-
racy questionnaire (AILQ) meant to measure students’ AI literacy across four 
learning dimensions: affective (measures intrinsic motivation, self-efficacy, 
career interest, and confidence in learning AI), behavioural (assesses behavio-
ural commitment and collaboration in AI-related tasks), cognitive (evaluates 
knowledge and skills from basic understanding to high-order thinking, such as 
applying, evaluating, and creating AI), and ethical (focuses on understanding 
and applying ethical principles in AI use – reliability, safety, privacy, respon-
sibility, transparency, awareness, and social good), often referred to as  ABCE 
dimensions.

The other existing in the literature resources either repeat those discussed 
above, or even reduce them to a more narrower context. Such is the case with 
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the tool called AI Literacy Assessment for Non-Technical Individuals (Ding et 
al., 2024) designed for non-technical individuals, focusing on pre-service and 
in-service teachers. It includes knowledge of AI mechanisms (understanding 
what AI is and how it works, including machine learning and data processing), 
capabilities (recognizing what AI can and cannot do, including its applications 
and limitations), and ethical implications (understanding the ethical implica-
tions of AI, such as data privacy, bias, and societal impact). The tool is based 
on the AI literacy framework proposed by Long & Magerko (2020) with an 
initial 31-item assessment, which was later refined to 25 items through expert 
review and statistical validation.

Apart from AI literacy, there have been specific attempts in the academic 
discourse to define and measure other dimensions of educators’ readiness to 
perform successfully in AI-enhanced learning and teaching environments. One 
of them is AI awareness, with the tool of AI awareness scale developed by Feri-
koğlu & Akgün (2022). The scale is meant to assess the awareness of teachers 
regarding the integration of AI into education and encompasses teachers’ 
knowledge, attitudes, and competencies related to AI technologies. It consists 
of a five-point Likert-type questionnaire with 51 items covering demographic 
information and AI awareness grouped into four factors: practical knowledge 
(understanding and using AI tools in educational settings), belief-attitude (te-
achers’ attitudes towards AI and their beliefs about its role in education), abili-
ty to associate (connecting AI concepts with practical applications in teaching), 
and theoretical knowledge (fundamental knowledge of AI concepts and tech-
nologies). A thorough look at the scale content has revealed its resemblence 
to the tools identified as AI literacy assessment, with only a slight orientation 
towards educators’ attitude towards AI capabilities in enhancing teaching and 
learning processes. Another dimension was defined as the motivation of te-
achers to integrate AI in their professional activity, with the tool called Ques-
tionnaire of AI Use Motives (QAIUM) designed “to measure motivation levels 
in individuals using AI applications…and built on a theoretical framework that 
emphasizes motivation over dispositions and defines motivation as expectan-
cy/value” (Yurt & Kasarci, 2024). The tool consisted initially of 30 items with 
6 items for each of the dimensions (according to the Expectancy-Value theory 
of motivation as the foundation in the study: expectancy, attainment, utility, 
interest, and cost), and later reduced to 20 in the final version.
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Pedagogical implications of AI literacy research

All the discussed above concepts within the scope of AI integration into edu-
cation as well as AI literacy measurement tools have pedagogical implications, 
which can be envisioned as follows: 1) professional development (teachers 
should engage in continuous professional development to enhance their AI 
literacy; there should be available training programs focusing on both theo-
retical knowledge (technical understanding) and practical skills (practical ap-
plication); 2) curriculum integration (AI literacy should be integrated into the 
broader curriculum, enabling students to develop the necessary competencies 
to be prepared to perform professional tasks in AI-powered educational set-
tings; some of the discussed in this article assessment tools should be admini-
stered regularly to provide students with timely feedback on the development 
level of their AI literacy and keep the track of its dynamics); 3) ethical consi-
derations (educators must emphasize the ethical implications of AI, fostering 
critical thinking and ethical reasoning among students; topics such as data pri-
vacy, bias, and the societal impact of AI should be included in AI literacy edu-
cation at universities training future teachers); 4) holistic approach (AI literacy 
education should adopt a holistic approach, integrating all the mentioned abo-
ve dimensions and competencies within the concept of AI literacy to prepare 
students to use AI responsibly and innovatively, equipping them with the skills 
needed for future professional activity).

Conclusions

The integration of AI in education offers transformative potential by making 
teaching and learning more personalized, efficient, and inclusive. AI applica-
tions in adaptive learning, intelligent tutoring systems, personalized learning 
content, virtual classrooms, automated assessment, and predictive analytics 
demonstrate the extensive benefits of AI in enhancing educational experien-
ces. However, these advancements also bring significant challenges, particu-
larly the need for educators to acquire the necessary skills and competencies 
to effectively implement AI technologies.

The concept of AI literacy emerges as a crucial element in addressing this 
challenge, emphasizing the importance of equipping educators with the know-
ledge and skills to navigate AI-driven educational environments. AI literacy 
encompasses understanding AI concepts, practical skills for using AI tools, 
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critical evaluation of AI impacts, and ethical awareness. Differentiating be-
tween AI literacy and AI in Education (AIED) highlights the distinct roles of 
learning about AI and using AI applications in educational settings.

To fully harness the benefits of AI in education, it is imperative to develop 
comprehensive assessment tools for evaluating AI literacy among educators. 
This will ensure that educators are well-prepared to integrate AI technologies 
into their teaching practices, ultimately leading to more effective and innova-
tive educational outcomes. The ongoing exploration and enhancement of AI 
literacy will play a pivotal role in shaping the future of education in an incre-
asingly AI-driven world.
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