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Abstract 

AI literacy commonly refers to essential skills and knowledge needed in a world where AI 

is ubiquitous. This work explores the literature on AI literacy, aiming to understand how AI 

literacy is defined and described. Our analysis teases out themes embedded in AI literacy 

definitions and their implications from a critical perspective. More specifically our work 

highlights how current definitions of AI literacy enable individuals to engage with AI 

concepts, applications, and ethical implications of the wider socio-technological system. We 

analyze literature about AI literacy, employing thematic analysis to identify the skills, 

motivations, perspectives, and assumptions that underpin these conceptualizations of AI 

literacy. Our findings reveal that while current definitions of AI literacy acknowledge the 

need for understanding AI and its ethical implications, they often fall short in suggesting 

how this understanding can help learners critically examine AI, its impact on the socio-

technological ecosystem in which it is embedded, and imagine alternatives to current AI 

practices. 

 

Introduction 

AI has recently stirred a flurry of activity in both public and academic discourse, much due 

to the public deployment of OpenAI’s ChatGPT in November 2022. Although calls for the 

integration of artificial intelligence (AI) literacy in education have been highlighted for some 

time, it has remained an abstract concept confined mostly to academic research and with few 

practical implications for education. AI and most often data-driven practices such as learning 

analytics, adaptive and personalized learning, and automated grading, to name a few, have 

quietly entered education without necessarily transforming teaching and learning. However, 

public access to generative transformer models such as Generative Pretrained Transformers 

(GPT) has set off alarm bells, reflected in the many headlines in public media predicting the 

death of the written assignment and widespread cheating and plagiarism causing some 

schools and even countries to ban the application altogether (BBC News 2023; Yang 2023).  

In response to the potential implications of AI for individuals and society, AI literacy 

has been placed in the spotlight since it promotes AI-related competencies that are essential 

for equal participation in society (Merchant 2021; Pangrazio and Sefton-Green 2020; Ng et 

al. 2021; Wong et al. 2020). Researchers from different disciplines foresee various drastic 

changes in society due to the increased development and adoption of AI (Long and Magerko 

2020; Merchant 2021; Sætra et al. 2022; Touretzky et al. 2019).  
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In Swedish K12 education, current curriculum and policy guidelines do not explicitly 

include AI or data literacy, however, aspects of it are often implicitly present in definitions 

such as digital competence/literacy (Vinnervik 2021; Velander et al. 2023a). The concept of 

digital competence/literacy is often left broad and undefined due to the fast-paced 

development of digital technologies (Pangrazio, 2016). As such, its broad definition avoids 

outlining specific learning goals and teaching methods that can be explicitly integrated into 

the curriculum, teacher education, professional development, and support material for 

teachers and teacher educators (Chiu and Chai 2020; Örtegren and Velander 2023; Velander 

et al. 2023a). Teachers also feel that their digital competence is assumed (Velander et al. 

2023). For example, for teachers to make use of and interpret existing material that could 

facilitate teaching about data, AI, and machine learning (ML), they need to have a certain 

level of knowledge about these topics (Örtegren and Velander 2023). Since no learning goals 

or requirements for assessing such knowledge exist, at least in the context of Swedish K-12 

education, AI literacy often must give way to topics that have clear guidelines about 

assessment and evaluation (Velander et al. 2023a; Lindberg and Öberg 2023). Nevertheless, 

efforts are currently being made to design AI-related curricula and educational material that 

can be integrated into K-12 teaching.  

An early and widely cited initiative by Touretzky et al. (2019) suggests ‘Five big 

ideas of AI’ that everyone should know. These ideas guide the development of both AI 

curricula and resources to teach AI in K12 education provided by the AI4K12 initiative 

(AI4K12.org) and funded by the Association for the Advancement of Artificial Intelligence 

and Computer Science Teacher Association in the US. Supra national initiatives such as the 

UNESCO Beijing Consensus of AI and Education (2019) and the newly updated EU 

Digcomp2.2 (Voukari et al. 2022), which includes many aspects of AI and data-driven 

practices have also been released and encourage nations to incorporate such skills in their 

national curricula and policies. As such, these documents could be influential in shaping 

both curricula and teaching. Therefore, this chapter studies literature on AI literacy to 

highlight the current narrative of AI literacy. Drawing on critical digital literacy (Pangrazio 

2018; Leander and Burriss 2020) and computational empowerment (CE) (Dindler et al. 

2020; Iversen et al. 2018), we analyze current AI literacy narratives to establish how these 

contribute to promoting individuals’ ability to ‘take action regarding the effect of AI in their 

lives, communities, and society at large’ (Kaspersen 2023: 16). The perspective of CE 

becomes particularly important as it seeks to enable students to critically reflect on 

technology through both the ‘construction and deconstruction of technology’ (Dindler et al. 

2020: 67) hence reading and writing with/through AI-mediated text/technology. Although 

AI literacy is a relatively new concept, there are already several literature reviews on the 

topic that have the potential to consolidate existing and mainstream perspectives (Ng et al. 

2021; Casal-Otero et al. 2023; Long and Magerko 2000). In this context, our work conducts 

a critical literature review to examine and problematize how AI literacy is framed by paying 

attention to underlying narratives (Alvesson and Sandberg 2020). 

 

Aim and Research Questions 



In this chapter, we aim to explore prominent themes in different conceptualizations of AI 

literacy. More specifically we examine how these themes contribute to promoting critical AI 

literacy. As such this study is guided by the following research questions: 

 

RQ1:  How is AI literacy conceptualized in current research? 

RQ2:  What narratives are underpinning these conceptualizations?  

RQ3:  How do these conceptualizations of AI literacy support and empower learners 

to use as well as critique AI?  

 

This chapter is organized as follows. First, we provide an overview of relevant 

research associated with AI literacy to situate our research within this context. Next, we 

describe the data, methods, and analysis we use and then we present our findings. Finally, 

we reflect on and discuss our findings and we then end the chapter with our conclusions. 

 

Background 

This section situates the current study in the body of research concerning AI literacy. Three 

issues frame the coverage: 1) the concept of AI literacy and its relation to literacy, especially 

critical literacy; 2) the theoretical and empirical research related to CE as it tries to facilitate 

critical AI and digital literacy; and 3) the challenges of introducing and operationalizing ill-

defined concepts such as AI, data, and digital literacy in policy and curricula.  These issues 

are related to how literacy is a prerequisite for reading and writing the world in contemporary 

society, which highlights the need to consider how different research addresses the provision 

of knowledge and skills that are crucial for a responsible engagement with societal 

challenges involving AI systems. 

 

Literacy and AI literacy 

While functional literacy prepares a future workforce with relevant competencies, critical 

literacy also provides prerequisites for civic engagement and social empowerment (Grioux 

1998). Current research on AI literacy highlights both the need to prepare the future 

workforce and to enable individuals to be informed and critical consumers of AI (Touretzky 

et al. 2017; Markauskaite et al. 2022; Ng et al. 2021).  

 The scope of literacy includes reading and writing texts, objects, and multimodal 

texts (QJER 15 1999). As texts and objects are informed by digital transformative practices, 

there is a need to consider a critical digital literacy perspective and foster abilities to 

interrogate and critically evaluate the outcomes of such practices. Often these are data-driven 

practices that are used in decision-making processes or for personalization and 

customization, practices that can impact and shape our communication, participation, and 

collaboration and therefore our civic engagement (Pangrazio and Sefton-Green 2020). From 

a postdigital perspective, critical literacy encompasses new literacies such as digital, AI, and 

data literacies (Leander and Burriss 2020). However, as education does not yet reflect these 

practices in the existing notion of literacy education, new literacies such as AI and data 

literacies are being explicitly proposed (Leander and Burriss 2020). One important aspect of 

AI and data literacies is how ML algorithms can build complex predictive models based on large 

amounts of historical data often referred to as ‘ground truth’ (Kondermann 2013: 1). These 



models can, after they have been trained, take in new data and make predictions. Since these 

models are constructed rather than implicitly programmed, they are difficult to inspect, 

making the task of critical evaluation difficult and even impossible in some cases (Jandrić 

2019). Nevertheless, the outcomes of these models can be subject to critical scrutiny leading 

to insights about inaccuracies, errors, or ethical issues. Therefore, data literacy is also one 

important aspect of AI literacy (Olari and Romeike 2021; Jandrić 2019) since ML is 

currently driving advancements in AI.  

 In attempts to define and support AI literacy, several frameworks have been proposed 

connecting different aspects of AI and suggesting what skills, knowledge, and competencies 

are important to become AI literate (Wong et al. 2020; Touretzky et al. 2019; Voukari et al. 

2022). Wong et al. distill these dimensions into concepts, applications, and ethical 

implications which assume an interdisciplinary educational approach. AI concepts concern 

methods such as supervised and unsupervised ML, deep learning, and Natural Language 

Processing (NLP). AI applications refer to systems that somehow use such concepts, for 

example, social media applications and automated grading systems. Ethical implications 

concern how AI concepts are implemented in different applications which in practice can 

result in ethical implications (Wong et al. 2020). In practice, as we have previously 

mentioned, in the context of Swedish K-12 education, concepts such as digital literacy are 

present in policy and assigned to all levels and subject matters of teaching. However, there 

is an absence of instances of such concepts in the curricula where the most present and 

specified digital literacy skill is programming assigned to the subject matters of mathematics 

and technology (Lindberg and Öberg 2023). Here, programming, for instance, as literacy to 

facilitate social and civic engagement is absent in other subject matters and only leveraged 

by certain STEM subjects to do maths or technology. Programming was introduced as a 

compulsory part of mathematics and technology in 2018, however, most teachers are still 

struggling to integrate programming into their teaching (Vinnervik 2021) partly due to a lack 

of Professional Digital Competence (PDC) on how programming can facilitate maths 

teaching (Humble 2022).  

 

Computational Empowerment (CE)  

CE recognizes the importance of computational skills such as programming but also extends 

this to include reflexivity required to understand how digital technology (in the context of 

this study, more specifically, AI and ML-related technology) affects people’s lives and 

society by engaging pupils in both construction and deconstruction of technology. Children 

should be provided with ‘more than the means of programming; they should be provided 

with the means for engaging critically with how technology is imbued with values, how it 

shapes our lives and how we may act to change it’ (Dindler et al. 2020: 71). In Denmark 

where this concept originates, certain aspects of CE have been included in the curriculum. 

However, the reflexive part has had to give way to the more constructive and creative 

aspects. Dindler et al. specifically point out the balance that needs to be struck between 

creating (writing) and reflexivity (reading): 

 

[...] too little emphasis is put on the technology that is already shaping our society 

[...] By analogy, when children are taught literature, they are not only asked to write 



their own short stories, but read the work of others, are taught the skills and tools to 

analyze different literary genres and discuss how literature has affected society and 

evolved throughout history. The argument could be made that a similar balance 

should be struck as we educate new generations in technology that is rapidly 

transforming our society. (Dindler et al. 2020: 76) 

 

Integrating Ill-defined Concepts such as AI, Digital and Data Literacy in Education 

Giroux (1998) acknowledges that teachers bring their values and experiences into 

classrooms as do more recent researchers specializing in new literacies (Lindner and Berges 

2020; Chiu and Chai 2020; Antonenko and Abramowitz 2022; Velander et al. 2023a). AI is 

a highly controversial and ill-defined concept, and current efforts at defining what 

knowledge and skills people require in a world with AI are influencing policy and curricula 

thus impacting how teachers can ‘act in a critical and transformative way’ (Giroux 1998: 

68). Therefore, it is important to identify prominent aspects of AI literacy in current research 

that are potentially influential for integrating AI literacy in education. It is equally important 

to identify less prominent aspects which through a critical literacy perspective are important 

for enabling individuals to act on and find alternatives to issues present in current AI practice 

(Pangrazio and Sefton-Green 2020). Teachers’ conceptualizations of AI are often influenced 

by incidental sources such as public media, news, and social media. (Velander et al. 2023a). 

Considering the recent hype in media related to AI and with the release of ChatGPT, often 

in connection with education there are many mis- and preconceptions associated with AI 

(Velander et al. 2023a). Relating critical AI literacy to teacher practice and education, it is 

necessary to understand how the values and experiences of teachers ‘modify, alter, or 

reproduce dominant school codes and practices’ (Giroux 1998: 68).  

 

Method 

Critical and Problematizing Literature Review   

To critically engage with literature on AI literacy, we align with the reasoning of Cunliff and 

Sadler-Smith’s belief that critical reviews must ‘grapple with the complexity, recognize the 

uncertainty and offer creative, thought-provoking insights, ideas and possibilities’ (Cunliffe 

and Sadler-Smith 2014: 5). Within this context we read a limited number of texts carefully 

‘to challenge [our] interpretations by considering alternative perspectives and sources of 

inspiration, to work with doubt and recognize intuition, and to aim for insightfulness rather 

than rigour or pseudo-rigour’ (Alvesson and Sandberg 2020: 1297). As such, a rigorous 

method that can be reproduced is in this case not our main focus. Our descriptions of the 

search and selection processes are for transparency and explainability rather than for 

reproducibility.   

 

Theoretical Lens  

We use the lens of CE to help us identify aspects of critical AI literacy present in current 

research. This lens is helpful since it deals with both aspects of constructing and 

deconstructing technology and bridges the gap between the theoretical concept of critical AI 

literacy and its practical implementation. As such it promotes engagement by critically 

interrogating not only the construction of technology as part of a wider socio-technical 



system in which it is embedded, but also the evaluation of and alternatives to existing 

technology which in a critical literacy sense implies reading and writing with AI-related 

technology. Adopting a critical literacy/CE lens thus allows AI to break out of the STEM 

setting with which it is so strongly associated when recognized in policy and curricula 

(Lindberg and Öberg 2023).  

More specifically related to AI and data literacies the CE lens allows us to zoom in 

on ‘empowerment concerning AI, in the critical sense of aiming to foster the competencies 

and attitudes to take action regarding the effect of AI students’ lives, communities, and 

society at large’ (Kaspersen 2023: 16) when analyzing the included texts. This approach 

provides an in-depth understanding of how current AI literacy research contributes to 

competencies, capacities, and skills that promote critical empowerment given the current 

asymmetric power relations between for example big tech companies and individuals.  

 

Search and Selection Criteria 

We chose to include literature related to the concept of AI literacy specifically for teaching 

about AI rather than teaching with AI. As AI literacy is a novel topic, we include both 

conference papers and journal papers (all written in English).  

An initial search in the Scopus database for titles, abstracts, and keywords containing 

either ‘AI literacy’ or ‘AI education’ returned 453 documents. To explore conceptualizations 

of AI literacy in potentially influential academic texts we calculated the number of citations 

in Google Scholar, Scopus, and Semantic Scholar. As a result, we chose the five most highly 

ranked (i.e. cited) papers relevant to our study. However, as we analyzed these five papers, 

we realized that there was a very uniform perception of both the concept of AI literacy and 

its relation to critical literacy. The results made us question our approach as the labelling 

could potentially be misguiding. Therefore, we further revised our search and searched 

Scopus and Google Scholar for literature engaging with ‘AI literacy’ or ‘AI education’ 

without specifying these specific terms in the title, abstract, and keywords and instead 

searched broader for ‘critical literacy’ and ‘AI and education’. This turned up only a few 

papers, of which we included four papers that we deemed relevant for inclusion. This 

approach of searching broader and reading closer enabled us to explore how research 

grounded in different domains such as the field of critical literacy research and that of 

computer science, education, and social sciences interrelate and diverge.   

To understand how prominent conceptualizations in academic texts are reflected in practical 

applications, for example, informing AI literacy integration in the curriculum in different 

countries, we separately analyzed a policy recommendation document produced by UNESCO. 

This UNESCO document represents a broad agreement on the definition of AI literacy. 

Therefore, our discussion focuses on our research questions concerning the conceptualizations 

prevalent in an academic context and to what extent these facilitate CE. Including the UNESCO 

document enables our discussion to cover how broad policy recommendations reflect these 

conceptualizations since this may have implications on how AI literacy is integrated into more 

specific policies and curricula.  

Table 1 lists the inclusion and exclusion criteria we used.  

 



Inclusion Exclusion 

General i.e., non-domain-specific AI literacy  Domain-specific AI literacy such as medical 

research  

English language Languages other than English 

Journal, conference, and book chapters, and 

policy document 

Other grey literature 

AI literacy conceptual papers Empirical papers 

Providing/discussing a definition of AI 

literacy 

Papers leaving the concept open 

Table 1. Inclusion and exclusion criteria 

 

The Analytical Method 

The analytical method used was based on two questions: 

1. How is AI literacy framed? 

2. How do the different framings support CE? 

 

Question 1 was answered using Wong et al.’s (2020) framework to tease out AI concepts, 

AI applications and AI ethical/security issues. A detailed description of this framework is 

presented in Table 2. Question 2 was answered by examining how these conceptualisations 

of AI literacy promote engagement in critically interrogating not only the construction of 

technology but also the evaluation and alternatives to existing technology. 

 

AI concepts AI applications AI ethics 

Methods used to achieve 

AI such as supervised and 

unsupervised ML 

algorithms, Deep learning 

and Generative 

Transformer Models.   

Applications that make use 

of AI concepts such as 

social media applications, 

recommender systems, 

and ChatGPT and more. 

Ethical challenges and 

safety issues when 

applying AI concepts in 

real-world applications. 

Table 2. Three dimensions of AI literacy (Wong et al. 2020) were used as a theoretical 

framework during the analysis. 

   

Reference Motivation Research 

domains of 

authors 

Citatio

ns 

Long, D. and Magerko, B. 

(2020) ‘What is AI Literacy? 

Competencies and Design 

Considerations’, in 

Highly cited paper  Human-

Computer 

Interaction 

Google 

Scholar: 

(GS) 

523 



Proceedings of the 2020 CHI 

Conference on Human 

Factors in Computing 

Systems. CHI ’20: CHI 

Conference on Human 

Factors in Computing 

Systems, Honolulu HI USA: 

ACM, pp. 1–16. Available 

at: 

https://doi.org/10.1145/3313

831.3376727. 

 

Scopus 

(S): 259 

Semanti

c 

Scholar 

(SS): 

298 

Touretzky, D., Gardner-

McCune, C., Martin, F., & 

Seehorn, D. (2019, July). 

Envisioning AI for K 12: 

What should every child 

know about AI? In 

Proceedings of the AAAI 

conference on artificial 

intelligence (Vol. 33, No. 01, 

pp. 9795-9799). 

Touretzky is one of 

the initiators of 

AI4K12 and The 5 big 

ideas of AI which are 

used and cited heavily 

in frameworks both in 

and outside of the US. 

Direct impact on AI K 

12 curriculum in the 

US. 

Computer 

science 

GS: 323 

S: 160 

SS: 193 

(24) 

Ng, D.T.K. et al. (2021) 

‘Conceptualizing AI 

literacy: An exploratory 

review’, Computers and 

Education: Artificial 

Intelligence, 2, p. 100041. 

Available at: 

https://doi.org/10.1016/j.cae

ai.2021.100041. 

Influential paper with 

an increasing number 

of citations. 

Synthesises the AI 

literacy concept.  

Education and 

computer 

science 

GS: 66 

S: 34 

SS: 37 

(2) 

Markauskaite, L. et al. 

(2022) ‘Rethinking the 

entwinement between 

artificial intelligence and 

human learning: What 

capabilities do learners need 

for a world with AI?’, 

Computers and Education: 

Artificial Intelligence, 3, p. 

100056. Available at: 

https://doi.org/10.1016/j.cae

ai.2022.100056. 

Not so heavily cited 

yet but a recent 

article. Many 

influential voices on 

AI literacy - 

definitions, 

motivation, 

capabilities and 

methods for how to 

teach these. 

Explorative and 

representative of 

varied perspectives.  

Learning 

Science, 

Technology  

GS: 20 

S: 10 

SS: 12 

Casal-Otero, L. et al. (2023) 

‘AI literacy in K 12: a 

Very new publication 

- Systematic 

Pedagogy, 

didactics and 

GS: 13 

S: 7 

https://doi.org/10.1145/3313831.3376727
https://doi.org/10.1145/3313831.3376727
https://doi.org/10.1145/3313831.3376727
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systematic literature 

review’, International 

Journal of STEM Education, 

10(1), p. 29. Available at: 

https://doi.org/10.1186/s405

94-023-00418-7. 

Literature Review. It 

provides 

comprehensive 

coverage of journals 

and top-ranked 

conferences.  

Computer 

science 

SS: 0 

 

Expanded search to catch literature including AI and digital literacy  

Pangrazio, L. (2016). 

Reconceptualising critical 

digital literacy. Discourse: 

Studies in the cultural 

politics of education, 37(2), 

pp.163-174. 

Highly cited work 

which includes AI 

and data in critical 

digital literacy.  

Datafication, 

data literacies 

GS: 385 

S: 147 

SS: 188 

Leander, K.M. and Burriss, 

S.K. (2020), Critical literacy 

for a posthuman world: 

When people read, and 

become, with machines. Br J 

Educ Technol, 51: 1262-

1276. https://doi-

org.proxy.lnu.se/10.1111/bj

et.12924. 

This document 

represents a 

perspective on AI 

literacy grounded in 

critical literacy 

research. 

Literacy and 

learning 

GS: 52 

S: 21 

SS: 21 

Bearman, M. and Ajjawi, R. 

(2023) ‘Learning to work with 

the black box: Pedagogy for a 

world with artificial 

intelligence’, British Journal of 

Educational Technology, 

54(5), pp. 1160–1173. 

Available at: 

https://doi.org/10.1111/bjet.13

337. 

The title and abstract 

imply a different 

perspective of AI 

literacy as removed 

from the inner 

workings of the 

technology and data. 

Included to explore 

this approach in 

contrast to others.  

Higher 

education, 

medical 

education, 

clinical 

simulation, 

digital learning 

GS: 13 

S: 5 

SS: 6 

Policy document representing a broad agreement on AI literacy  

authorCorporate: UNESCO 

and authorEvent: 

International Conference on 

Artificial Intelligence and 

Education, P.E. in the A.E.L. 

the L. (2019) Beijing 

Consensus on Artificial 

Intelligence and Education. 

Available at: 

https://unesdoc.unesco.org/a

This document 

presents a broad 

agreement on what AI 

literacy is considering 

the different 

perspectives from 

stakeholders.  

NA NA 

https://doi-org.proxy.lnu.se/10.1111/bjet.12924
https://doi-org.proxy.lnu.se/10.1111/bjet.12924
https://doi-org.proxy.lnu.se/10.1111/bjet.12924
https://doi.org/10.1111/bjet.13337
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rk:/48223/pf0000368303 

(Accessed: 22 May 2023). 

 

Table 3. Included literature presented in the order of original and extended search and 

according to the number of citations. 

 

Findings  

Unpacking AI Literacy Constructs in the Selected and Analyzed Research 

In this section, the academic papers are briefly presented but specifically emphasize skills, 

motivations, perspectives, and underlying narratives that are underpinning 

conceptualizations associated with AI literacy. We first present the findings from the initial 

search for literature on AI literacy, followed by the expanded search that included critical 

digital literacy and AI, and finished with the UNESCO policy document. The literature 

within each of these sections is presented in the descending order of number of citations.  

 

Long and Magerko 2020 

In their exploratory review, Long and Magerko (2020) searched interdisciplinary literature 

for what AI experts think non-technical learners should know about AI and what common 

misconceptions they have when interacting with AI. The authors summarize AI literacy as 

‘competencies that enable individuals to critically evaluate AI technologies; communicate 

and collaborate effectively with AI; and use AI as a tool online, at home, and in the 

workplace’ (2020: 2). AI literacy will be necessary since AI will transform the ‘way people 

work live and communicate with each other and machines’ (2020: 1). These competencies 

are important as they ensure misconceptions about AI will be avoided and enable individuals 

to ‘use, collaborate with and act as critical consumers of AI’ (2020: 1) as well as to increase 

‘workforce diversity’ (2020: 1).  

 Understanding what AI is, what it can do, and how it works can be taught through 

interdisciplinary curricular activities using a constructivist approach, interacting and 

experimenting with robots, exploring different scenarios, and solving problems with the help 

of AI. The authors also encourage the exploration of AI-related concepts that may be 

embedded in and even take its departure from anywhere in the socio-technical system, to 

encounter decisions about and insights into AI concepts and applications while engaging in 

specific and contextualized learning experiences. This method emphasizes the importance 

of responsible use of AI technology, while the way that AI concepts, applications, and ethics 

are interlinked and explored encourages a more reflexive method. This facilitates critical 

evaluation of AI technology which is necessary to explore alternative futures with AI.  

Encouraging the exploration of concepts such as intelligence promotes a critical way of 

reflecting on assumed common understandings and normative values.  

 

Touretzky et al. (2017) 

Touretzky et al. (2019), in their highly influential study, propose a framework containing 

five big ideas about AI that they believe everyone should know:  

 

https://unesdoc.unesco.org/ark:/48223/pf0000368303


Big Idea #1: Computers perceive the world using sensors. 

 

Big Idea #2: Agents maintain models/representations of the world and use them for 

reasoning. 

 

Big Idea #3: Computers can learn from data. 

 

Big Idea #4: Making agents interact comfortably with humans is a substantial 

challenge for AI developers. 

 

Big Idea #5 - AI applications can impact society in both positive and negative ways. 

 

The authors argue that understanding these five ideas can help individuals avoid 

misunderstandings and fear of AI. However, the main objective is to ‘inspire and guide the 

next generation of AI researchers and software developers’ (p. 9795). This text focuses on 

how AI concepts can be understood by interacting and tinkering with existing AI tools. This 

is a constructivist approach where different existing AI tools and resources are proposed as 

a means to experiment with and learn about AI concepts. 

Knowledge about AI concepts and applications is necessary when discussing related 

ethical issues. Through a CE lens, these aspects are vital. However, this text does not 

extrapolate on how these abilities can be used to encourage a more critical perspective but 

instead considers current technology development as inevitable.  

 

Ng et al. (2019) 

Ng et al. (2019) base their view of AI literacy on an adaptation of functional literacies, which 

is in line with the belief that AI literacy is a set of basic competencies required to be 

competitive in future workplaces. In their literature review, they synthesize 30 AI literacy 

papers that all echo the need for informed citizens and workforces, which completely leaves 

out a critical literacy perspective on AI. A majority of studies reviewed by Ng et al. focus 

on ‘understanding AI concepts for future careers’ and ‘understanding ethical concerns to use 

AI responsibly’ (2019: 9). Knowing and understanding AI concepts can be achieved by 

collaborating and solving problems with AI tools and applications such as robotics and data 

visualizations. Here programming and Computational Thinking concepts are important skills 

to have. This article also highlights the need for assessing AI literacy. As well as being users 

of AI technology, learners are also considered to be problem solvers or even creators of 

possible AI-driven hardware and software solutions that will make our society a better place 

to live in. (2019: 9). In this predominantly STEM-related text, literacy is defined as abilities 

to carry out work in different sectors. Economic incentives are mentioned to explain why 

software developers tend to ignore ethical issues. Software developers are often employed 

by companies, and in their roles, ethical issues are considered to be outside the scope of their 

direct responsibilities.  

This is a challenge that drives efforts concerning the creation of frameworks that 

ensure the inclusion of ethical considerations in the design and implementation cycle of 

digital technologies in general (see, for example, the work by Friedman (1996) and Friedman 

and Hendry (2019)). What drives software development is perhaps what should be 



questioned. In this sense, the wider socio-technical system, which operates in line with rules, 

regulations, and norms within our societies, needs to be considered too. Becoming AI literate 

from a CE perspective includes interrogating not only the technology but also the reasons 

and motives for driving its development.  

 

Markauskaite et al. (2023) 

Markauskaite et al. (2023) list different perspectives of AI literacy in a polylogue between 

11 researchers. All the authors recognize human-AI cooperation as important in a world with 

AI. For example, becoming deliberate about the use of AI and being able to perform 

cognitive and creative work where AI is less competent are seen as important skills. Equally 

important is learning how to navigate the network of humans and non-humans and appreciate 

how AI influences and mediates one’s own and others’ views.  There is agreement that 

knowledge about AI concepts facilitates an understanding of how AI shapes human thinking, 

which is key for humanistic ideas about agency. A critical perspective is suggested which 

‘shifts focus from AI to human cognitive capacities, values and joint knowledge practices 

needed for success in a world with AI’ (2023: 4). 

  AI literacy is needed to adapt to the changing labor market, maintain agency in 

decision-making, and focus on human-AI cooperation since AI will be increasingly 

pervasive. To be AI literate, one must have a certain understanding of how AI technology 

operates. However, the focus is on how AI shapes human behavior and the authors suggest 

ethical and philosophical thinking from early on in education to help students develop an 

understanding of how AI affects individuals and society. They suggest that problem-based 

learning and problem-solving in different contexts might be useful methods for teaching 

such skills.   

 

Casal-Otero et al. (2023) 

In this review of literature, Casal-Otero et al. (2023) define AI literacy as a set of skills that 

enable a solid understanding of AI through three priority axes: learning about AI, learning 

about how AI works, and learning for life with AI. Citizens who must live and act in a world 

with an increasingly significant presence of AI need to be prepared for AI-related careers 

and understand how AI can affect their lives thus providing them with skills to critically 

assess AI technology. Learning about AI concepts and what AI is capable or not capable of 

is necessary to understand its potential social and economic impacts. In addition to 

understanding the ethical implications of AI learners also need to be trained to participate in 

society and become critical consumers of AI.  

 The authors suggest that educators work together with AI experts to bridge the gap 

between technology and pedagogy. A constructivist approach is suggested where learners 

use simulated AI algorithms and AI to solve real-life problems. The authors emphasize the 

importance of the critical capacity of consumers of AI, whilst this is important, there is a 

lack of promoting a critical capacity in a wider setting related to the “playing field” where 

AI is developed and deployed.  

 

Leander and Burriss (2020) 



Leander and Burriss (2020) approach AI literacy from a different perspective, ‘literacy 

scholarship can no longer pretend that texts and practices of literacy float free from 

machines, and especially AI and its computational agents’ (2020: 1273). The authors 

recognize many implications of the opacity and hiddenness of AI in applications and 

decision-making processes. They claim texts have never been neutral and texts that are 

personalized and customized even less so, as it relates to how we identify ourselves and 

affect our agency through methods such as nudging and recommending. In a world where 

AI is altering, creating, and analyzing text and images, AI concepts such as Generative 

Adversarial Networks are important to understand, at least on an abstract level as these 

enable such personalization and prediction.  

 This critical literacy perspective strives to empower users to react and act on current 

AI practices:  

 

Still, criticality must not stop at analysis; it must extend to action. Our vision of 

posthuman critical literacy has in its sights not just a world where we can point out 

how computational agents shape us, and, we shape them, (and even challenge this 

dichotomy of human/computational agent), but rather a world where human agents 

can leverage computational machines and processes to become more ethical 

assemblages with them. (2020: 13) 

 

Bearman and Ajjawi (2022) 

In this article, Bearman and Ajjawi (2022) acknowledge the embedded presence of AI and 

suggest that higher education can prepare students to live and work in an AI-mediated world, 

not by understanding the underlying concepts of AI but rather by working with AI system 

outcomes in their contexts as sociotechnical ensembles. The text implies that technology 

development is naturally evolving, and efforts to increase transparency through for example 

explainable AI cannot be achieved due to the complexity of ML models, as such the authors 

suggest it is more useful to learn how to work with the social and organizational structures 

in which AI systems are embedded.  

Further, the authors suggest that AI just as ‘machineries, bureaucracies and people’ 

(1164) are opaque but we learn to work with them anyway. As AI is part of sociotechnical 

ensembles its outputs are best examined in context. Knowing the quality standards of this 

context should enable students to evaluate AI outcomes. The important question of how to 

work with doubt and ambiguity becomes central as is scrutinizing AI output in context as 

co-produced in the society we live. 

This relational epistemological approach suggested by the authors is important from 

a critical literacy perspective, however, explainable AI can help visualize the uncertainty of 

the ML-based predictions in specific contexts which could facilitate an understanding of 

how ML works. In this way, predictions where personalization and customization are used 

can be considered when working with AI outcomes. Leaving out an understanding of how 

ML works risks leaving out the ability to connect AI outputs with its design, and the 

underlying assumptions of design and implementation for these methods which might limit 

the ability to question and imagine alternatives to current practices, i.e., how it could be 

otherwise.  



 

Pangrazio and Sefton Green (2020) 

In this article, Pangrazio and Sefton Green (2020) discuss critical data literacy. Data literacy 

is an integral part of AI literacy and this text outlines well how entangled the understanding 

and knowledge of both these literacies are. Data literacy requires both the ability to read and 

write data inscriptions (2020: 213). As data are a part of a text as ‘a collection of semiotic 

elements that can function as a tool for people to take social action’ (Pangrazio quoting Jones 

et al. 2015: 213) data influence how meaning can be made from the information it represents. 

As this understanding assumes mathematical and statistical knowledge on the part of the 

learner the authors suggest approaching how data can be used for predictive purposes in 

contexts of for example personalization and customization and what implications this might 

have in practice, e.g. how it might change our behavior, preferences, and options. The 

purpose of data literacy, according to the authors, is to enable individuals to interpret and 

use data and understand how data practices can be used to contribute to or resist datafication 

and to control one’s personal data, but also to be able to repurpose data which would be an 

important prerequisite for imagining how it could be used ‘otherwise’ (2020: 216).  

 

The UNESCO Beijing Consensus on Artificial Intelligence and Education  

This document is potentially influential both indirectly (interpreted and integrated into) and 

directly (cited by many academic papers and AI literacy frameworks) such as Digcomp2.2 

(Voukari et al. 2022). These guidelines provide a high-level overview of AI in education. 

The way the text relates to and interprets AI in educational contexts can potentially influence 

how certain recommended concepts, applications, ethical issues, and security issues are 

integrated and emphasized when teaching AI literacy. 

AI is described in the text as something that is developing at a speed and in a direction 

that we do not have the power to influence as exemplified by the quote: ‘Education ministries 

and training providers need to anticipate these changes, equipping today’s workers and 

preparing new generations with the necessary technical and social job skills, to smooth the 

transition to a world dominated by AI, while ensuring social sustainability.’ (2019: 12). In 

addition the text emphasizes the responsible use of AI through for example basic knowledge 

of AI concepts and fostering of a humanistic approach to AI. Due to the rapidly changing 

labor market, the text also heavily pushes the need to reskill and upskill the current and future 

workforce. Implicitly the text guides policymakers to include AI literacy partly to enable 

wider engagement in AI design and creation. Some elements of empowering learners to be 

able to critically evaluate and understand the part AI plays in their lives are present. 

However, what is missing is the empowerment in terms of ways AI systems and their 

applications can be challenged. Additionally, the text mentions human values as important 

in AI development broadly. However, the text is ambiguous when it comes to the role of 

ethics in AI literacy. 

 The emphasis on data protection, informed consent and privacy implies that ML is 

the dominant subcategory of AI that is most urgent to consider. In addition to educating 

individuals on how to be responsible users of AI, UNESCO promotes democratic and human 

values in AI development to ensure that AI is used to promote good and to prevent harm. AI 

literacy that encourages broad civic responsibility and incorporates human values into 



human-machine cooperation could facilitate these goals. Although these goals are broad, 

which is in line with the purpose of the document, it is also important to note some of the 

ambiguous and sometimes contradictory statements. For example, an important skill to have 

is the ability to verify that AI is free from bias. In practice, determining whether AI is free 

of bias is difficult as it assumes that ML models are trained on data that are representative, 

varied, and free of bias. It also assumes that objectives are defined based on ethical and 

socially “good” values which are in stark contrast with the objectives of many ML models 

‘which are usually some narrow and myopic proxy for aggregate error or profit’ (Kearns and 

Roth 2020: 32). On a more technical note, it also assumes that in line with the objective 

function, certain definitions of social and ethical norms and values are defined and accounted 

for in constructing the algorithms which normally results in a degradation of accuracy 

(Kearns and Roth 2019). 

Promoting equality and equal access is the main goal of UNESCO and as such the 

risk of an increasing digital divide is highlighted, especially related to access to infrastructure 

and technology. However, the document leaves out awareness and knowledge of AI as one 

contributing cause of the digital divide. 

 

Reflecting on the Implications of Current AI Literacy Conceptualizations for Learners  

Here, we highlight some potential implications of current AI literacy conceptualizations for 

the field of education.  Specifically, we discuss how prominent AI literacy definitions 

prepare individuals to engage creatively in AI development, to understand the role of AI in 

society, and to reflectively and critically understand the role of AI in their own lives 

(Kaspersen 2023: 59). We see this as a prerequisite for engaging beyond the technical aspect 

of AI to shift focus to a perspective that also examines the playing field in which it is 

operating and to challenge and question this.  

 

Educating the Workforce of the Future 

All the authors of the above texts stress the importance of preparing students for how AI will 

transform the labor market. This concern is certainly important although it presents a future 

path already given, placing the individual in a somewhat hopeless situation, powerless to 

change or disrupt this future. In contrast, critical AI literacy as presented by for example 

Leander and Burriss (2020) and Pangrazio (2016) can in this sense empower individuals to 

challenge the status quo. The challenge is to understand how such discussions and reflections 

can be adopted by people and transferred to social structures that can be effectively 

empowering. More specifically, knowledge about AI and its ethical implications need to be 

related to specific features and uses of the AI systems under scrutiny. This way, people and 

developers can understand the possible alternative solutions and not just give opinions that 

are still far away from pragmatic technological development concerns. Furthermore, by 

creating this knowledge and potential participatory/co-design frameworks, the industry and 

thus developers will be encouraged to adopt such initiatives. Additionally, due to the fast-

paced changes, educational goals must go beyond the students by including initiatives to 

inform the parents and the community in general. Schools can be effective drivers of 

reflection for their communities and beyond. 

 



Foster Responsible Users and Critical Consumers of AI 

These are important aspects of AI literacy. However, there is a focus on AI concepts (i.e., 

technical knowledge and understanding of AI) to combat misconceptions that are widely 

held due to less well-informed public discourse. Furthermore, an understanding of AI 

concepts, applications, and ethical issues is promoted so that users can adapt and change 

their behavior to suit existing technologies determined by big tech and political values 

paving their way. The individual is again assumed powerless in altering the existing power 

relations between themselves and the data owners as questioning power relations, discourses, 

and identities are completely left out. Again, we see schools as powerful drivers of reflection 

and organized action. 

  

Current Consequences are Referred to as Future Issues of AI – It’s Already Here!  

Common for all the documents analyzed is the tendency to refer to AI as something that we 

must prepare for, constituting an inevitable future where we already live. Both CE and 

critical literacy discuss the importance of visiting and reflecting on the creation and 

deconstruction of current technology to tease out values and ideologies present in these 

technologies as these can restrict or promote certain development and meaning-making as 

we create and make meaning through them (Burnett and Merchant 2019; Kaspersen et al. 

2021).  

 A techno-deterministic perspective of a future where a certain direction of 

development and integration of AI technology is inevitable while at the same time promoting 

critical evaluation of AI technology seems somehow incompatible. All the texts ignore the 

important connection between the AI concepts, applications, and ethical issues related to the 

past, present, and future as we reflect, analyze, and imagine alternatives to present and future 

technology partly from deconstructing and reconstructing existing tech. Instead, an informed 

public is promoted as critical consumers and responsible users of AI. The potential 

involvement in and reflective analysis of AI technology and the values and ideologies 

imbued in these are for the most part absent. Connecting with critical literacy we argue that 

the academic discourse would benefit from considering that 

[…] language is fateful in teaching us what kind of people to become and what kind 

of society to make, discourse is not destiny. We can redefine ourselves and remake 

society, if we choose, through alternative rhetoric and dissident projects. This is 

where critical literacy begins, for questioning power relations, discourses, and 

identities in a world not yet finished, just, or humane (Shor 1999: 2).  

The acknowledgment of a crucial ethical dimension is already occurring and is an excellent 

indicator of the possibilities to reframe possible dystopias. However, we need to go beyond 

this. Specifically, we need to relate ethical concerns with policy guidelines that in turn are 

informed by concrete descriptions of the underlying technologies (and features). This is the 

only way to ensure effective computational empowerment. 

 

Conclusion   

In alignment with the perspectives of critical literacy scholars such as Burnett and Merchant 

(2019), Leander and Burnett (2020), and Pangrazio and Sefton-Green (2020), our explorative 

literature review underscores the transformative role of technologies and digital 



communication in shaping our interaction with the world. This nuanced exploration of AI and 

data-related issues examines the mechanics of algorithms and the influence of values on 

narratives (Burnett and Merchant 2019: 265). Rooted in the framework of critical literacy, the 

ideas and findings discussed in this chapter extend beyond conventional boundaries, analyzing 

not only immediate interactions but also how AI-mediated digital media contribute to the 

construction of identities (Burnett and Merchant 2019). 

 Guided by the three overarching research questions described in the first section, our 

critical review navigates the conceptual landscape of AI literacy in current research. The 

recognition of technologies as powerful agents in shaping our worldview serves as the 

backdrop for our exploration into the conceptualizations of AI literacy.   

 The findings emerging from our study illuminate the utmost importance of cultivating 

a profound understanding of AI concepts and applications to nurture critical engagement 

among learners. One challenge for future work in critical AI and data literacies is to investigate 

how an understanding of AI concepts, applications, and ethical issues facilitates the ability to 

critically engage with its implications on individuals and society in specific situated contexts. 

Although digital literacy, especially in its critical dimension, acknowledges the integration of 

AI knowledge, our study accentuates the imperative to investigate how this acquired 

knowledge empowers learners to envision and actively contribute to alternative futures through 

AI-mediated technology. 

 However, another significant challenge emerges concerning the prevalence of ill-

defined concepts in educational policies and curricula. Concepts like AI and technology, in a 

constant state of fluctuation and evolution, present ongoing challenges for educators and 

learners. This challenge calls for continuous support, emphasizing adaptable teaching materials 

and resources that acknowledge the dynamic nature of these concepts. In assessing teachers’ 

and learners’ knowledge, traditional methods often fall short, as these assessments often 

presume a stable conceptualization. Consequently, our study advocates for methodologies 

rooted in in-depth discussions, offering a more nuanced understanding of these concepts, and 

complementing existing instruments assessing teachers' Technological Pedagogical and 

Content Knowledge. 

 To conclude, our exploration highlights the importance of infusing the AI literacy 

concept as currently presented in research with a critical dimension. In line with Markauskaite 

et al. (2022) we want to highlight that understanding how AI shapes human thinking which is 

linked with humanistic views of agency requires knowledge of AI concepts. At the same time, 

as Bearman and Ajjawi (2023) point out this needs to be linked to a pedagogy that enables 

reflections on AI as situated and co-created in its socio-material contexts. By emphasizing the 

need for ongoing teacher support and flexible approaches to conceptualizing critical AI 

literacy, we contribute to the evolving discourse and epistemological perspectives surrounding 

education in the era of AI. 
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