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Abstract

The rapid integration of artificial intelligence (Al) into everyday life has
transformed contemporary digital visual culture, sparking debates and
presenting new challenges for the future of teaching and learning. While existing
Al literacy frameworks emphasize technical competencies and skill sets, they
often overlook the entangled nature of human—Al relationships and the social
forces that shape algorithmic structures. This paper argues that art education
can play a crucial role in revisiting and expanding Al literacy by fostering critical
engagement with evolving forms of visuality co-constructed with Al. Building
on literacy perspectives, I introduce the concept of entangled visuality to
examine the growing role of Al in shaping contemporary digital visual culture.
Through examples of critical art education research on the implications of Al,
the paper demonstrates how the framework of entangled visuality can support
critical inquiry into the social and ethical dimensions of Al and empower
learners to navigate an increasingly Al-mediated world.
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Introduction

The presence of artificial intelligence (Al) is becoming ubiquitous in
contemporary society, ranging from recommendation algorithms on social
media and e-commerce platforms to content generation in various forms. As
the ways individuals conceptualize themselves, others, and the world are
increasingly shaped by their everyday engagement with Al, there is an urgent
need to reflect, challenge, and speculate on this disruptive technology to
understand the evolving relationships between humans and Al While there are
no fixed definitions of Al, drawing on Al scholar Hussein Abbass (2021), 1
conceive it in this paper as “social and cognitive phenomena that enable a
machine to socially integrate with a society to perform competitive tasks” (p. 95)
rather than as a singular technological entity. Conceptualizing Al as a phenomenon
is a way to acknowledge the social forces and human perceptions that inform its
implications and the multiplicity of its forms and states, especially given the
rapid pace at which the technological landscape is shifting.

In response to this evolving landscape, educational researchers have
emphasized developing AT /iteracy in students as a set of competencies that
enable them to effectively use, evaluate, communicate, and collaborate with Al
(Long & Magerko, 2020; Ng et al., 2021a, 2021b). The advent of generative Al
systems, which produce text, sound, image, and video by synthesizing training
data, has further raised ethical concerns related to misinformation and bias. In
the field of art education, researchers and practitioners have explored both the
potential benefits and risks that Al introduces to learning and teaching with art.
Art education scholar Sherry Mayo (2024) emphasized the importance of
equipping preservice art teachers with relevant competencies to effectively
implement Al in their teaching practice, while also embracing Al as a
collaborator. Her perspective on the collaborative relationship between humans
and Al aligns with posthuman understandings of human—Al entanglements, as
also addressed in the work of other art education researchers (L.eonard, 2020,
2021; Park, 2023). With the public release of text-to-image generators in the
early 2020s, scholars have examined how Al-generated imagery challenges
conventional understandings of creativity and authorship as uniquely human
domains by recognizing Al as an agentic participant in shaping image-making
experiences (Knochel, 2023; Lin, 2025). At the same time, they have critically
attended to the biases embedded in both training data and algorithmic processes
(Koo & Song, 2025; Leonard & Kwame Wor, 2024; Park, 2024).



Approaching the relationship between humans and Al through the lens of
entanglement provides a valuable framework for understanding the new
visuality fostered by Al-generated imagery. Image generators such as DALL-E,
Midjourney, and Firefly! play a significant role in shaping contemporary digital
visual culture by continuously producing vast numbers of images. However,
current Al literacy discourse does not yet fully address how to critically engage
with these emergent forms of visuality, which are co-constituted by humans and
Al through synthetic processes. Drawing on art education research and practice
that emphasize the importance of critical engagement with visual culture, I
propose the concept of entangled visuality as a framework for understanding how
contemporary digital visual culture is increasingly shaped by interactions
between human and nonhuman agents. Furthermore, I explore how this
framework can help build upon and extend current Al education initiatives by
emphasizing the importance of engaging with visuality to critically examine the
implications of Al in an image-saturated society.

In this paper, I examine how art education can inform and contribute to
creative and critical engagements with Al, particularly in relation to Al literacy
perspectives, one of the dominant frameworks that aim to enhance
understanding of Al technologies in educational contexts. I begin by tracing the
evolution of the concept of /teracy and reviewing scholarly efforts to revisit and
refine this framework. I then explore how art education research and practice
can address and complement the limitations of Al literacy by providing
pedagogical insights into critically engaging with the evolving visuality co-
constructed by humans and Al I conclude by exploring how Al education
initiatives and art education research might together envision more equitable
futures with AL

Examining the Evolution of Literacy

While the notion of /feracy was originally understood as the capacity to
communicate and express oneself through text for emancipatory purposes
(Freire, 1970), its meaning has expanded into multiple forms that aim to

! DALL-E (OpenAl), Midjourney (Midjourney, Inc.), and Firefly (Adobe) are text-to-image
generative Al systems that produce images from textual prompts, using deep learning models

trained on large datasets of image-text pairs.



enhance access to knowledge (Long & Magerko, 2020). As technologies and
modes of communication have advanced, literacy has come to encompass a
wide range of competencies that address the changing ways people create,
interpret, and share information. In what follows, I explore several forms of
literacy that predate Al literacy, including media, digital, and multimodal
literacies, to examine how their evolving frameworks and pedagogical aims can
inform one another and how insights from art education research might
intersect with literacy discourse to foster more critical and creative engagement
with emerging technologies.

The concept of media literacy emerged in response to the growing influence
of mass media in the mid-1970s (J. A. Anderson & Ploghoft, 1977; K. Anderson
& Dennis, 1975; Barnett, 1981). With the widespread adoption of the World
Wide Web in the 2000s, communication media shifted from passive
consumption toward hands-on interaction, participation, and production, along
with two-way media flows that encouraged active making and play. Media
scholar Sonia Livingstone (2004) defined media literacy as “the ability to access,
analyse, evaluate, and create messages across a variety of contexts” (p. 18).
Media texts are cultural phenomena that combine multiple modalities,
manifesting as complex texts that integrate visual and aural modes alongside
written forms (Hoechsmann & Poyntz, 2012). While there is no single definition
of media literacy (Potter, 2013), critical thinking is consistently emphasized as a
key competency, which enables individuals to navigate increasingly semiotic
societies and participatory cultures. The ability to create or produce is also
integral to media literacy and media education (Hoechsmann & Poyntz, 2012;
Livingstone, 2004).

Closely related but distinct, digital literacy refers to “the ability to read, write,
and otherwise deal with information using the technologies and formats of the
time” (Lankshear & Knobel, 2008, p. 4). Education scholar Marc Prensky
(2001) coined the term dijgital natives to describe individuals born after 1980,
claiming they think and learn differently by cultivating closer relationships with
digital technologies. However, education researcher Wan Ng (2012) critiqued
this notion, noting that it overgeneralizes young people as inherently adept in
digital practices while overlooking the need to educate them about the complex
dimensions of technology. Both media and digital literacy emphasize that no
one is born media- or digital-literate (Hoechsmann & Poyntz, 2012; Potter,
2013). Rather, these are competencies that must be cultivated through
education.



As literacy discourse developed, scholars sought to reconceptualize the
notion of literacy in response to growing diversity and complexity driven by
technological advancement. One such scholarly effort was to pluralize the
concept as digital literacies (Bawden, 2008; Lankshear & Knobel, 2008). This
plurality acknowledges that reading and writing involve multiple ways of
approaching texts, and that people interpret the same information differently
depending on context. The concept of multiliteracies also emerged, requiring new
competencies to engage with cultural and linguistic diversity (Buckingham, 2015;
Cope & Kalantzis, 2000). Consisting of literacy scholars, the New London
Group proposed a pedagogy of multiliteracies that broadened literacy beyond
traditional text-based approaches to include multiple modes of meaning-
making—linguistic, visual, audio, gestural, and spatial (Cazden et al., 1996). This
approach not only acknowledged growing cultural and linguistic diversity in a
globalized world but also recognized the central role of multimodal
communication in shaping social futures.

In the field of art education, scholars have employed the concept of literacy
in various forms, ranging from aesthetic literacy (Greene, 1977) and visual literacy
(Alper, 1996; Stankiewicz, 2004) to multiliteracy (Duncum, 2004; Stokrocki,
2014a). Notably, Paul Duncum’s (2004) reframing of visual literacy into
multiliteracy challenged the long-standing assumption in art education that
visual imagery should be understood as solely visual. Recognizing the
multimodal nature of cultural sites and digital media environments, he
highlighted the limitations of literacy frameworks focused only on reading and
writing and argued for their reconceptualization. Building on his approach to
multiliteracy, Mary Stokrocki (2014b) extended multiliteracy to include digital
technologies and virtual worlds that require more than reading and writing,

While the concept of literacy has broadened to encompass a wide range of
media, some scholars have moved beyond reframing it to question the
usefulness of the term itself. Their skepticism stems from the term’s association
with “alphabet-driven textual reading and writing” (Hoechsmann & Poyntz,
2012, p. 15), which fails to fully capture the multifaceted, dynamic practices of
digital media contexts. In response, scholars have proposed alternative concepts
to better reflect the complex nature of contemporary conditions, such as
“mediacy” (Hoechsmann & Poyntz, 2012, p. 15) as an alternative to media
literacy. These scholarly efforts are also evident in the field of art education,
where researchers and practitioners have proposed different lenses to rethink
and expand the concept of literacy. For instance, art educator and researcher



Luke Meeken (2024) suggested fostering critical sensitivities by broadening media
literacy through the lens of media ecology (Nichols & LeBlanc, 2021). Critiquing
the limits of the literacy metaphor in visual culture art education, he emphasized
the importance of attending to the materiality enacted by digital environments.

Literacy discourses, both within art education and beyond, offer insights
into how to creatively and critically engage with Al, which has become
ubiquitous in contemporary life. In the rapidly evolving landscape shaped by the
public release of generative AI models such as OpenAl’s ChatGPT and
Google’s Gemini, Al literacy has emerged as a critical competency for
understanding how Al is reshaping society and everyday life (Heaven, 2023;
Heikkild, 2023; Williams & Heikkild, 2023). Accordingly, researchers have
attempted to conceptualize Al literacy to examine its educational implications.
Al researcher Duri Long and digital media scholar Brian Magerko (2020)
framed Al literacy as competencies that enable people to use Al effectively
while critically evaluating and collaborating with it. With the rise of generative
Al some researchers have proposed the extended notion of generative Al literacy
(Annapureddy et al., 2025; Bozkurt, 2024; Chen et al., 2025), reflecting the need
for further knowledge to critically engage with Al-generated content.

However, this Al literacy framework, which focuses primarily on the
development of individual competencies and skills, does not sufficiently account
for the entangled nature of human—AlI relationships and the social forces that
shape algorithmic structures. In the following sections, I examine the limitations
of Al literacy and extend its implications through the lens of entangled visuality.
In doing so, I highlight the important role of art education in providing insights
into the complex dimensions of Al systems.

Extending Al Literacy through the Lens of Human-Al
Entanglements

Media education scholar David Buckingham (2015) argued that new digital
media such as the Internet, computer games, and smartphones should not be
regarded merely as matters of information, technology, or machinery. Rather,
they are value-laden sociocultural constructs that both shape and are shaped by
broader social and cultural dynamics. Therefore, it is important to understand
the multifaceted nature of digital media and the sociocultural forces that inform
their development and implementation. Today, this landscape has become even
more complex as Al permeates neatly every dimension of social life, entangling



the ways in which humans and nonhuman agents interact and co-construct one
another.

In this context, literacy in contemporary digital media environments must
involve “a systematic awareness of how digital media are constructed and of the
unique ‘rhetorics’ of interactive communication” (Buckingham, 2015, p. 26).
Such critical awareness extends beyond technical skills to foster the ability to
interrogate the values and beliefs embedded within technological systems. As
Ng (2012) emphasized, developing this kind of criticality requires examining
whose voices are prioritized and whose are marginalized in technological
practices. Thus, literacy in the age of Al demands a shift from mere technical
competence toward deeper engagement with its social, cultural, and political
dimensions. Building on this reframing of literacy, it becomes essential to
critically examine how human and nonhuman intelligence are increasingly
intertwined within digital media environments, as Al actively participates in
processes of knowledge construction.

According to anthropologist Hannah Knox (2021), understanding how
digital infrastructures, such as wires, cables, sensors, and databases, profoundly
affect human lives in contemporary society requires “a variety of disciplinary
approaches to uncover different aspects of their reality” (p. 178-179), as they are
often opaque to comprehend. Drawing on new materialist philosophy and
actor-network theory (ANT), she argued that digital infrastructures enact social
and political effects, as information itself constitutes a form of materiality. Knox
further suggested embracing their opacity and uncategorizable qualities while
attending to the ecologies of technology. Examining the evolving dynamics of
human-Al relationships, linguists Jialei Jiang and Matthew A. Vetter (2020)
discussed the post-digital theorization of bots and algorithms in the context of
Wikipedia. They framed these as agents that co-create knowledge with humans,
questioning the instrumental view of bots and algorithms as mere tools.
Communication theorist W. James Potter (2013) once pointed out that literacy
cannot be reduced to the skills of a user, but is instead “a co-production of the
interactive engagement between technology and [the] user” (p. 19). Similar to his
conception of literacy, Jiang and Vettet's (2020) understanding of entangled
human-computer relations, agencies, and moralities acknowledges distributed
agency among human and nonhuman actors (Latour, 2005). According to them,
networked media ecologies complicate binary perceptions of sociotechnical
systems as either good or bad, blurring boundaries between human and
nonhuman as well as physical and virtual. Instead, they foreground



intertwinement and interconnectedness driven by the ubiquity of digital
technologies. To cultivate a critical understanding of these phenomena, it is
therefore necessaty to closely examine the entangled nature of human—machine
relations and the ways these actors participate in knowledge construction and
co-construct the social world.

Scholars across disciplines have examined the increasingly blurred
boundaries between humans and nonhuman agents through posthuman
perspectives (Barad, 2007; Haraway, 1985; Hayles, 1999). Traditional notions of
humanity and hierarchical relations between human and nonhuman beings have
been challenged, and the very question of what it means to be human has been
contested. Psychologist and computer scientist J.C. R. Licklider (1960)
introduced the idea of symbiotic relationships between humans and computers
in the early 1960s, contributing to contemporary visions of human—Al
partnerships and collaborations (Brandtzaeg et al., 2022; Neff & Nagy, 2016;
Ren et al., 2023). These posthuman perspectives have also played an important
role in advancing understandings of new technologies and intelligences in art
education research, affirming their agency as active participants in teaching and
learning. Scholars have reconceptualized Adobe Photoshop software as a
nonhuman collaborator and hidden curriculum (Knochel, 2016), investigated
co-figurative agency generated between human users and mobile technology
(Keifer-Boyd et al., 2018), and explored the agentic force of Al in reshaping art
pedagogies and curricula (Leonard, 2020, 2021; Lin, 2025; Park, 2023; Pente et
al., 2023). These posthuman perspectives inform the conceptualization of
entangled visuality, which I elaborate on in the following section, as a way to
engage with the evolving relationships between humans and Al in shaping
contemporary digital visual culture.

Al literacy frameworks that focus primarily on developing technical
skills or understanding how Al functions often overlook the complex ways in
which Al systems are intertwined with cultural practices, social identities, and
power dynamics. Drawing on research on visuality from art education, 1
propose a more nuanced approach that positions Al not merely as a
technological entity but as a sociocultural construct. In what follows, I examine
how Al shapes new forms of visuality through its evolving relationships with
humans and how this perspective can contribute to expanding the scope of Al
literacy.



Conceptualizing Entangled Visuality through Art Education
Research

On the notion of wisuality, art critic and historian Hal Foster (1988) described it
as “a social fact,” distinguishing it from #iszon as “a physical operation” (p. ix).
While resisting a binary divide between these two concepts, he emphasized that
visuality concerns “how we see, how we ate able, allowed, or made to see, and
how we see this seeing or the unseen therein” (p. ix). In the context of
algorithmically mediated aesthetics in Al-generated imagery, visuality is no
longer solely a human product but rather a co-constructed phenomenon shaped
by both human intention and algorithmic processes (Manovich & Arielli, 2024;
Somaini, 2023; Zylinska, 2023). Several visual studies scholars have argued that
contemporary visual culture is increasingly hybrid and interconnected,
challenging traditional understandings of authorship and creativity (Aktay, 2022;
Cetinic & She, 2022; Navas, 2022). As Al continues to influence image
production and artistic practices, the boundaries between human-generated and
machine-generated images become blurred, producing new aesthetic qualities
and discourses. Art education researcher Tomi Slotte Dufva and foresight
specialist Mikko Dufva (Dufva & Dufva, 2020) proposed that Al should be
viewed through “interspecies perspectives” (p. 29), framing it as part of an
ecosystem that constructs our world, rather than reinforcing binary myths that
portray Al solely in positive or negative terms. Accordingly, this entanglement
of human and machine visualities demands critical examination of Al’s impact
on visual culture and of the ways Al-generated imagery reflects and reinforces
human biases embedded within its systems (Park, 2024; Salvaggio, 2023).

Building on Foster’s (1988) definition of visuality, visual culture scholar
Nicholas Mirzoeff (2006) and media studies scholars Lisa Cartwright and Marita
Sturken (2018) stated that visuality manifests how power is enacted through the
visual. In the field of art education, scholars have emphasized the importance of
critically examining how societal power structures are embedded in visual
culture since the early 2000s (Duncum, 2002; Tavin, 2003). As a cultural
framework in which images—rather than texts—play a central role in shaping
knowledge and representing the world, visual culture encompasses both the
textual dimensions and the material conditions involved in the life cycle of
images, from production to circulation and use. This orientation distinguishes
visual culture art education (VCAE) from visual literacy, which often treats the
image primarily as a text, by instead conceiving images as social constructs that
extend beyond textual analysis (Duncum, 2002). Duncum (2002) emphasized



the complex ecology of postmodern imagery: “Not only is there now more
imagery than ever before, not only is imagery tied more than ever to the
economy and inserted into everyday life, but also imagery itself refers
increasingly to itself rather than anything real” (p. 15). This description of
imagery’s self-referential and depthless qualities can be further extended to
contemporary visual culture, in which imagery is not only produced in
unprecedented quantities but also generated from datasets and co-constructed
through the entanglement of humans and nonhuman generative Als.

As digital technologies shape how individuals see and are seen, it is critical
to examine the forms of visuality that Al systems construct. In particular, Al-
generated images often reproduce existing power dynamics of contemporary
society, given that the datasets used to train generative Al systems are largely
scraped from the Internet. Thus, it is essential not only to explore the aesthetic
dimensions of Al-generated imagery but also to critically engage with the hidden
assumptions and biases embedded within it. Research in the arts and art
education has examined the entangled relationships between human beliefs,
biases, and ideologies and the images produced by Al. For example, artist and
researcher Eryk Salvaggio (2022, 2023) suggested a method of critical content
analysis of Al-generated imagery that inductively reveals underlying values
embedded in datasets. Conceptualizing Al-generated images as infographics, in
which data patterns are made visible, he argued that they expose the biases,
assumptions, and sociocultural norms encoded in both training data and
algorithmic structures. To critically interrogate these hidden layers, he suggested
several steps: identifying emerging patterns in sets of Al-generated images,
examining the actual training data used to develop the Al system, considering
potential external interventions, and reaffirming the analysis through subsequent
rounds of image generation. By demonstrating how seemingly neutral
technological outputs encode specific cultural and social assumptions,
Salvaggio’s method challenges perceptions of Al as an objective entity. Instead,
Salvaggio positions Al as a sociocultural construct that makes visible the human
decisions and societal biases that inform algorithmic systems.

Drawing on Salvaggio’s (2022, 2023) method of critical content analysis, art
educator and researcher Ye Sul Park (2024) introduced visual experiments that
revealed racial biases embedded in OpenAl’s image-generating model, DALL-E
2, and explored the implications of this method for both K—12 and higher
education settings. Through her experiments, she found that Asian women were
consistently portrayed in hypersexualized ways and that portrayals of racial
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categories varied significantly. For example, when prompted with ‘Black people
in visual culture, DALL-E 2 generated images of racially Black individuals. In
contrast, the prompt ‘White people in visual culture’ produced images of white-
colored figures rather than racially White individuals. Park hypothesized that this
disparity may be due to sufficient data associating ‘Black’ as a racial term,
whereas fewer data connect “White’ as a racial concept, as opposed to a color.
While acknowledging the limits of this method, given that the training datasets
of DALL-E 2 were not publicly available, Park argued that these contrasting
examples reflect broader power imbalances in society by reinforcing whiteness
as the default state.

Another example of critical research on generative Al is a thought
experiment conducted by art educator and researcher Oscar K. Keyes and
designer and engineer Adam Hyland (2023). In their instructional art object,
inspired by the art forms of Fluxus scores, they examined how the text-to-image
generator Stable Diffusion 1.5 portrayed human hands. While acknowledging
that generative Al models often struggle with rendering hands, they framed this
limitation not as a mere technical failure, but as a pedagogical opportunity to
unlearn conventional human conceptions of #ornal hands. Keyes and Hyland
(2023) argued that artistic experiments with Al-generated imagery invite critical
reflection not only on binary judgments of Al- or human-made hands as good or
bad, but also on the biases undetlying human assumptions about what hands are
supposed to look like.

These emerging research and artistic practices demonstrate that engaging
with new forms of entangled visuality can open up critical discussions about the
social, cultural, and political dimensions of Al, which have been insufficiently
addressed in existing Al literacy frameworks. In this sense, art educators and
researchers play an important role in empowering future generations to navigate
emerging visualities and broader digital visual culture.

Concluding Thoughts

Although it is important to define Al literacy and develop the competencies
necessary for educational applications, it is equally critical to envision the long-
term educational impact of such initiatives. Al researcher Joy Lisi Rankin's
(2023) critical reflection on computer education efforts between the 1960s and
1980s provides valuable insights into where Al education should move forward.
Reflecting on initiatives centered on the Logo project at the MIT Media Lab and
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Dartmouth College, she argued that these efforts did little to address social
inequities, as they primarily benefited “the populations with the most power in
society” (p. 52)—mostly affluent white male students—rather than historically
and economically marginalized groups. In her analysis, the act of learning to
code alone did not meaningfully engage with the broader social implications of
technology, nor did it address the ways in which technological systems often
amplify existing inequities.

As an alternative approach, distinct from the bureaucratic and corporate
ideologies of technology, Rankin (2023) highlighted the grassroots efforts of
civil rights activist Robert P. Moses, who sought to connect “math, computing,
economic justice, and political power” (p. 57) to educate Black Americans.
Through the Algebra Project? in the 1980s, Moses worked to foster math
literacy among Black students in an effort to expand access to technology,
which at the time represented “access to power” (p. 57). Rankin (2023)
emphasized the importance of asking, “Code for what?”” and “Code for
whom?” (p. 59) when promoting coding education today. She further argued for
the development of new literacy frameworks that account for power dynamics
manifested in issues such as “privacy concerns, uncivil online behavior, fake
news, internet scams, ideological echo chambers, the rise of the alt-right, and
online radicalization” (p. 59). Accordingly, in order to empower students to
meaningfully engage with contemporary digital practices shaped by Al
technologies, the concept of Al literacy needs to be expanded through critical
perspectives that interrogate systemic oppression and the ways it exacerbates
existing inequities.

Rankin’s example not only prompts critical reflection on whether
contemporary Al literacy initiatives genuinely contribute to mitigating social
inequities, but also encourages art education researchers and practitioners to
envision grassroots efforts with and through art. As Al rapidly permeates nearly
every dimension of the social wotld and shapes the landscape of contemporary
digital visual culture, it becomes imperative to constantly reflect on how Al
literacy is conceptualized and fostered. This article underscores the need to

2 The Algebra Project was founded by Robert P. Moses in 1982 when he began teaching algebra to
his daughter’s middle school class in Cambridge, Massachusetts. It later evolved into a grassroots
mathematics education movement that aimed to improve math literacy, particularly among African

American and low-income youth.
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move beyond traditional notions of literacy, which often emphasize technical
proficiency or skill acquisition, toward a more critical and reflexive approach
that examines the social, cultural, and political dimensions of Al technologies
through the lens of visuality. By tracing the evolution of literacy discourse, 1
argue that art education research and practice can extend the notion of Al
literacy through critical engagement with entangled visuality co-constructed by
humans and Al systems. As Al continues to influence cultural production and
visuality, fostering critical inquiry through art education not only empowers
learners to participate actively in digital culture but also equips them to envision
more equitable and socially responsible futures shaped by creative and critical
engagements with Al
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