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The question of what it means to be ”literate” in the age of artifi-
cial intelligence has become one of education’s most urgent and con-
tested debates. As Al systems reshape how we learn, work, and partic-
ipate in democratic life, the very concept of literacy—once anchored in
reading and writing—mnow stretches to encompass algorithmic under-
standing, data awareness, ethical reasoning, and critical engagement
with automated systems. Yet beneath the surface consensus that ”Al
literacy” matters lies a fundamental disagreement about what such lit-
eracy should entail. The systematic review [24] reveals this conceptual
fragmentation, finding that definitions of Al literacy vary dramatically
across educational contexts, from narrow technical skills to expansive

critical frameworks.

This essay maps the contested terrain of Al literacy, examining not
just what we’re teaching but what we’re missing in our rush to pre-
pare citizens for an Al-infused world. The stakes could not be higher:
how we define Al literacy shapes who gets to participate meaning-
fully in decisions about these technologies, who benefits from their
deployment, and who bears their risks. As [3] demonstrates through
its integrative review of 124 studies, the explosion of generative Al has
fundamentally disrupted previous frameworks, forcing educators to
reconsider what competencies citizens truly need.

The evidence reveals a field pulled between competing visions:
should Al literacy focus on practical skills that enable people to use
AT tools effectively, or should it emphasize critical understanding that
allows citizens to question, resist, and reshape these technologies?
This tension reflects deeper disagreements about education’s purpose
in a democratic society and about who gets to define what counts as
legitimate knowledge in the Al age.

The Multiple Meanings of ”Literacy” in the AI Age

The proliferation of AI literacy frameworks reveals a field struggling
to define its core concepts. The comprehensive [19] identifies multi-
ple competing definitions, each carrying different assumptions about
what citizens need to know. Some frameworks emphasize functional

competencies—the ability to interact with Al systems, understand
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their outputs, and use them productively. Others stress critical
capacities—recognizing bias, understanding power dynamics, ques-
tioning automated decisions.

This definitional multiplicity isn’t merely academic. When the [5],
it frames literacy primarily through workforce readiness: recognizing
AT applications, understanding data’s role, evaluating Al solutions,
ensuring responsible use, and adapting to Al-driven change. This eco-
nomic framing shapes what gets taught and measured, potentially
crowding out other crucial dimensions of understanding. The Depart-
ment’s framework, while comprehensive for workplace contexts, says
little about AT’s role in surveillance, democratic participation, or social
sorting.

The bibliometric analysis in [15] reveals how different academic
traditions bring contrasting lenses to Al literacy. Computer science
publications emphasize technical understanding and computational
thinking. Education journals focus on pedagogical integration and stu-
dent outcomes. Philosophy and ethics papers stress critical reasoning
and moral judgment. Each tradition claims a piece of "literacy,” yet
they rarely speak to one another, creating a fractured landscape where
students might learn to code neural networks without understanding
their social implications, or critique algorithmic bias without grasping
the technical constraints that produce it.

The linguistic diversity of Al literacy frameworks reflects these
conceptual divisions. French educational guidance speaks of ”culture
numérique” that encompasses both technical mastery and critical
citizenship. Spanish frameworks emphasize “alfabetizacién algorit-
mica” with explicit attention to power and justice. Yet as [18] from
UNESCO notes, these linguistic differences aren’t merely translation
issues—they represent fundamentally different visions of what citizens
need to navigate an algorithmic society.

Skills vs. Understanding: The Fundamental Divide

The most persistent fault line in AT literacy debates runs between
those who prioritize practical skills and those who emphasize critical
understanding. The framework presented in [11] attempts to bridge
this divide by proposing multi-stakeholder approaches, yet the ten-
sion remains unresolved. Skills-based approaches promise immediate
utility: students learn to craft effective prompts, interpret Al out-
puts, and integrate tools into their workflows. Understanding-based
approaches offer deeper but less tangible benefits: the ability to ques-
tion algorithmic authority, recognize systemic biases, and imagine
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alternative technological futures.

This divide plays out dramatically in classroom implementations.
The analysis by [14] reveals how schools adopting skills-focused Al
literacy report quick wins—increased student engagement, improved
productivity, enhanced creativity. Yet these same schools often strug-
gle when Al systems produce biased outputs, make unexplainable deci-
sions, or reinforce existing inequalities. Without deeper understanding,
students become proficient users but not critical citizens.

The systematic review [9] illuminates what’s at stake in this divide.
When literacy programs focus solely on using Al tools effectively,
they may inadvertently train students to be better spreaders of Al-
generated misinformation. The study’s multi-level framework shows
how individual skills (prompt engineering, output evaluation) remain
insufficient without community understanding (information verification
networks) and systemic awareness (the political economy of synthetic
media).

The French national AI education initiatives documented in [10]
represent one attempt to balance skills and understanding. With
800,000 students using adaptive Al systems, France has embraced
practical integration. Yet the article’s revealing subtitle—"algorithms
that know your child’s weaknesses better than their teacher”—hints
at the critical questions these skill-focused deployments often sidestep.
Who controls these intimate algorithmic assessments? How do they
shape students’ self-perception? What happens to educational privacy
when Al systems build detailed cognitive profiles?

What We’re Missing: The Democratic Deficit

Current Al literacy frameworks consistently underemphasize what
may be most crucial for democratic participation: understanding Al
as a site of power, contestation, and collective choice. The framework
proposed in [25] argues that prevailing approaches treat Al as a neu-
tral tool rather than a reshaper of social relations. By focusing on
individual competencies, we miss Al’s systemic effects on democratic
deliberation, social trust, and collective agency.

The investigative reporting in [2] reveals the democratic stakes.
The article documents how Al-generated content doesn’t just spread
false information—it erodes the very possibility of shared truth that
democracy requires. When citizens can no longer distinguish authentic
evidence from synthetic media, when every image or video might be
fake, the epistemological foundation for democratic debate crumbles.
Yet most Al literacy curricula treat media verification as a technical
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skill rather than a democratic necessity.

The analysis in [7] extends this critique, showing how current lit-
eracy frameworks fail to prepare citizens for AI’s role in modern pro-
paganda. The technical ability to spot deepfakes matters less than
understanding the broader information warfare strategies they enable.
Citizens need not just detection skills but what the article calls "pro-
paganda literacy”—understanding how synthetic media combines with
micro-targeting, behavioral manipulation, and coordinated inauthentic
behavior to subvert democratic choice.

This democratic deficit appears starkly in the interview with [5],
which argues that current AT literacy programs train people to adapt
to algorithmic systems rather than to govern them. The philosopher’s
critique cuts deep: by teaching citizens to be savvy users rather than
democratic overseers, we naturalize a world where algorithms make
consequential decisions beyond public scrutiny or control. True Al
literacy for democracy would include understanding regulatory frame-
works, participating in technology assessment, and imagining alterna-
tive developmental paths.

The student surveillance case documented in [23] exemplifies what
happens when citizens lack the literacy to contest algorithmic author-
ity. Despite clear privacy violations and constitutional concerns, the
school district continued its AI monitoring program, switching ven-
dors when challenged rather than reconsidering the practice. Students
and parents lacked not technical knowledge but civic frameworks for
understanding surveillance capitalism’s educational tentacles.

Who Gets to Define Literacy?

The question of who determines Al literacy standards reveals deep
power asymmetries in educational technology. The [17] represents one
vision: literacy defined by international organizations, implemented
through national curricula, measured by standardized assessments.
This top-down approach promises coherence and quality assurance but
risks imposing singular definitions on diverse contexts.

The corporate influence on literacy definitions appears clearly in
[12], where accreditation bodies shape what future managers learn
about AI. While the framework admirably emphasizes inclusion and
ethics, it frames these concerns through business value rather than
democratic participation. Students learn to manage Al ethically
to avoid reputational risk and regulatory penalty, not to question
whether certain Al applications should exist at all.
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The contested nature of definition appears vividly in debates over
detection tools. As [1] documents, the widespread adoption of flawed
AT detection software reflects competing literacies. Vendors define
literacy as the ability to identify Al-generated text. Teachers seek
literacy for maintaining academic integrity. Students need literacy to
navigate accusation and proof. Yet none of these definitions address
the deeper question: should educational assessment systems premised
on surveillance and suspicion exist at all?

The linguistic imperialism in AT literacy frameworks demands
attention. When [21] examines algorithmic bias in Latin American
schools, it reveals how English-language Al systems import cultural
assumptions alongside their algorithms. Literacy frameworks devel-
oped in Silicon Valley or Brussels may profoundly misalign with ed-
ucational needs in Sdo Paulo or Mumbai. Yet the globalizing force of
major Al platforms tends to universalize particular (often Western,
often corporate) visions of what citizens should know.

The youth voice remains notably absent from most literacy defi-
nitions. The report [20] represents a rare exception, centering young
people’s experiences and concerns. Their vision of necessary literacy
differs markedly from adult frameworks: less emphasis on produc-
tivity and workforce readiness, more on identity, relationships, and
creative expression. They want to understand how Al shapes their
social worlds, not just how to use it for homework.

Literacy Across Domains: The Hidden Connections

Al literacy cannot be contained within traditional subject boundaries—

it bleeds across disciplines in ways our educational structures struggle
to accommodate. The validated assessment tool presented in [4] re-

veals these cross-cutting dimensions: technical understanding connects

to ethical reasoning, data awareness links to privacy rights, and al-
gorithmic knowledge relates to social justice. Yet most educational
systems still treat these as separate domains.

The structural equation modeling in [6] demonstrates how AT liter-
acy functions as a mediating variable between technology acceptance
and actual use. This finding suggests that literacy isn’t just about
knowledge—it’s about the confidence and critical capacity to engage
with Al systems on one’s own terms. Students with higher AT literacy
show more nuanced adoption patterns, neither rejecting Al wholesale
nor accepting it uncritically.

The cross-domain nature of Al literacy appears starkly in health-
care education. The privacy-preserving Al platform described in [§]
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requires researchers to understand not just machine learning but also
federated systems, privacy law, and research ethics. Medical students
learning to use Al diagnostic tools need literacy that spans clinical
reasoning, statistical interpretation, algorithmic bias, and patient
communication. These connections remain largely absent from both

medical and computer science curricula.

The framework proposed in [16] attempts to map these interdis-
ciplinary requirements, proposing assessment methods that capture
AT’s impact across cognitive, social, and emotional dimensions. Yet
implementation remains challenging when educational systems orga-
nize around disciplinary silos. The math teacher covers algorithms,
the social studies teacher discusses bias, the English teacher addresses
Al-generated text—but who helps students integrate these fragments
into coherent understanding?

Toward a More Complete Framework

The path forward requires frameworks that embrace rather than re-
solve the tensions in Al literacy. The comprehensive analysis in [22]
offers one model, proposing ”productive ambiguity” that allows mul-
tiple literacy visions to coexist while establishing baseline democratic
competencies. This approach recognizes that different communities
need different literacies while insisting on common foundations for
democratic participation.

The systematic review [13] synthesizes emerging consensus around
core components: computational understanding (how AI works), criti-
cal evaluation (assessing benefits and risks), ethical reasoning (navigat-
ing moral dilemmas), creative application (using AI generatively), and
civic engagement (participating in Al governance). This multidimen-
sional framework resists reduction to either skills or understanding,
insisting on both.

The challenge lies in implementation. Current educational systems,
organized around standardized curricula and assessment, struggle with
AT literacy’s contextual and evolving nature. What counts as literacy
shifts as rapidly as the technology itself. The prompt engineering
crucial today may be obsolete tomorrow. The bias patterns we teach
students to recognize evolve with each model update. Perhaps most
importantly, the democratic challenges Al poses—from surveillance to

manipulation to automated decision-making—continuously mutate.

This suggests that Al literacy ultimately means learning how to
learn about AI: developing the curiosity to investigate new systems,
the skepticism to question their claims, the creativity to imagine alter-
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natives, and the collective capacity to demand democratic governance.
It means recognizing that no individual can master Al’s complexity
alone—literacy is necessarily collaborative, requiring networks of ex-
pertise and mutual education.

As we stand at this crossroads, the choices we make about AT lit-
eracy will reverberate for generations. Will we train compliant users
of systems designed elsewhere, or cultivate critical citizens capable
of shaping their technological futures? Will we accept definitions im-
posed by tech companies and international bodies, or insist on literacy
frameworks that reflect diverse values and needs? Will we separate
technical knowledge from democratic understanding, or weave them
into an integrated vision of citizen competence?

The answer cannot be singular—the contested terrain of Al literacy
reflects legitimate disagreements about technology, education, and
democracy itself. But within this multiplicity, we must insist on liter-
acy adequate for democratic life: understanding not just how to use Al
but how to govern it, not just how to prompt models but how to ques-
tion their makers, not just how to adapt to algorithmic systems but
how to imagine and build alternatives. Only such expanded literacy
can equip citizens for meaningful participation in the Al age.
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