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ABSTRACT

The rapid proliferation of artificial intelligence (Al)-generated content across digital platforms has
fundamentally altered the information landscape in ways that demand critical scholarly attention. As Al
technologies become increasingly embedded in everyday media consumption, educational settings, and
professional environments, questions surrounding how exposure to such content shapes users' attitudes and
practices regarding responsible usage have gained considerable urgency. This paper examines the relationship
between Al content exposure and responsible usage by drawing on social cognitive theory, digital literacy
scholarship, and emerging Al ethics frameworks. Through a conceptual synthesis of existing literature, the study
argues that exposure to Al-generated content does not inherently cultivate responsible use behaviours; rather, the
nature, frequency, and context of exposure, mediated by users' critical awareness, digital literacy, self-efficacy,
institutional support structures, and platform design, collectively determine whether Al engagement becomes a
vehicle for informed participation or uncritical dependency.

This revised and expanded version introduces a multi-variable conceptual framework that maps the pathways
between exposure and responsible usage, a synthesizing table of key literature, a dedicated discussion of
emerging Al technologies including multimodal Al, autonomous agents, and generative video, a limitations
section acknowledging the conceptual scope of the inquiry, and an expanded future research agenda. The paper
concludes with practical recommendations for educators, developers, regulators, and organisations committed
to fostering responsible Al citizenship in an increasingly automated information environment.

Keywords: artificial intelligence, Al-generated content, responsible usage, digital literacy, social cognitive
theory, Al ethics, digital citizenship, multimodal Al, autonomous agents, self-efficacy, platform design

INTRODUCTION

Few technological developments in recent memory have generated as much public debate, institutional concern,
and scholarly inquiry as the emergence of generative artificial intelligence. From large language models capable
of producing coherent academic prose to image synthesis tools that blur the line between the real and the
fabricated, Al content generation has moved from the margins of speculative computing into the centre of daily
digital life. Platforms such as social media networks, news aggregators, and educational portals increasingly rely
on algorithmic systems not only to curate content but to generate it outright, often without the knowledge or
explicit consent of the audience engaging with it (Diakopoulos, 2016; Jobin et al., 2019).

What makes this moment particularly striking is not simply the sophistication of the technology, but the speed
at which it has become ordinary. Within the span of just a few years, many people have moved from encountering
Al as a curiosity, something associated with science fiction or Silicon Valley laboratories, to interacting with its
dozens of times a day, whether they realize it or not. A news summary composed by an algorithm, a customer
service chatbot, a personalised product recommendation, a synthesized voice on a podcast: all of these are
products of the same broader technological wave, and all carry implications for how we think, decide, and relate
to one another.
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This shift raises a fundamental and underexplored question: does increased exposure to Al-generated content
make people more or less likely to use Al responsibly? The intuitive assumption might be that familiarity breeds
competence, that individuals who encounter Al content more frequently develop a keener sense of how to engage
with it critically and ethically. Yet the evidence, where it exists, tells a more complicated story. Research on
related phenomena such as information overload, algorithmic influence, and digital media socialization suggests
that exposure, without guided reflection, can just as readily produce cognitive shortcuts, uncritical acceptance,
and normative drift as it can cultivate discernment (Sunstein, 2017; Wardle & Derakhshan, 2017).

The concept of "responsible usage" in the context of Al is itself layered and contested. At minimum, it
encompasses the ability to identify Al-generated content, critically evaluate its accuracy and intent, and make
informed decisions about its application and dissemination. More broadly, it encompasses an ethical orientation
toward Al that acknowledges the social, political, and epistemic consequences of how these tools are used,
including concerns about misinformation, intellectual property, bias, and human autonomy (Floridi et al., 2018;
Russell, 2019; UNESCO, 2021). Responsible usage, then, is not merely technical competency but a dispositional
and ethical one, shaped by exposure, education, values, and social context.

This paper seeks to fill a notable gap in the literature by offering a conceptual examination of the relationship
between Al content exposure and responsible usage. Rather than treating this relationship as linear or self-
evident, the paper maps the mediating and moderating variables that make the exposure-responsibility nexus a
dynamic and contingent one. Section 2 surveys the relevant literature across the intersecting fields of Al ethics,
digital literacy, and social cognition. Section 3 articulates the theoretical framework and introduces a multi-
variable conceptual model. Section 4 discusses the core dimensions of the exposure-responsibility relationship.
Section 5 addresses the challenges posed by emerging Al technologies. Section 6 synthesizes key literature in
tabular form. Section 7 draws out policy and educational implications alongside practical recommendations.
Section 8 acknowledges the limitations of the current study, Section 9 sets out an expanded future research
agenda, and Section 10 offers concluding reflections.

LITERATURE REVIEW
Defining AI-Generated Content

Al-generated content is a broad term encompassing any text, image, audio, video, or data output produced, in
whole or in significant part, by automated computational systems trained on large datasets. The category includes
outputs from large language models (LLMs) such as those powering conversational Al assistants, image
generation tools using diffusion models, synthetic voice and deepfake video technologies, and recommendation
algorithms that curate and in some cases synthesize personalised information feeds (Mittelstadt et al., 2016;
Crawford, 2021).

What distinguishes contemporary Al-generated content from earlier forms of automated media is its increasing
indistinguishability from human-produced content. Whereas early algorithmic outputs were relatively easy to
identify through their mechanical repetition or structural rigidity, modern generative models produce outputs
that bear the stylistic, tonal, and logical characteristics of expert human authorship (Bucher, 2018). This
indistinguishability is not merely a technical curiosity, it has profound implications for how audiences perceive,
trust, and act upon the content they encounter (Wardle & Derakhshan, 2017). There is something genuinely
disorienting about a world in which a letter of support, a medical explainer, or a piece of journalism might have
been written by a machine with no lived understanding of the subject it describes.

The contexts in which Al-generated content circulates are equally diverse. Political communication, educational
content, commercial advertising, health information, and entertainment media all now incorporate Al production
to varying degrees. Each context carries its own set of stakes with respect to responsible usage, the consequences
of uncritical engagement with Al-generated health misinformation, for instance, are qualitatively different from
those associated with engaging with Al-composed music, even though both involve exposure to non-human-
generated content (Jobin et al., 2019; Winfield & Jirotka, 2018).
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Responsible AI Usage: Conceptual Clarifications

The notion of responsible Al usage has been approached from several disciplinary directions, and a degree of
terminological inconsistency persists across the literature. In Al ethics and governance scholarship,
responsibility is typically framed in terms of accountability structures, who bears moral and legal responsibility
for harmful Al outputs and decisions (Floridi et al., 2018; Diakopoulos, 2016). In digital literacy research,
responsibility tends to be framed more in terms of user-level competencies: the capacity to verify Al content,
understand its limitations, and avoid its misuse (Livingstone, 2004; Prensky, 2001).

For the purposes of this paper, responsible Al usage is understood as a multi-dimensional construct incorporating
three core elements. The first is epistemic responsibility, which refers to the user's capacity and willingness to
critically assess the veracity, origin, and potential bias of Al-generated content before accepting or disseminating
it. The second is ethical responsibility, which concerns the moral dimensions of Al use, including respect for
intellectual property, avoidance of harmful applications, and sensitivity to the social consequences of Al-
mediated communication. The third is civic responsibility, which positions Al usage within a broader framework
of democratic participation and collective well-being, recognizing that individual Al use decisions aggregate into
societal-level effects on information quality, public discourse, and institutional trust (UNESCO, 2021; Russell,
2019).

This tripartite understanding is consistent with broader conceptualizations of digital citizenship in the literature
(Ribble, 2011), and it provides a sufficiently comprehensive foundation for examining how exposure shapes the
development, or erosion of responsible Al practices.

Exposure and Behavioural Outcomes

Direct empirical research on the relationship between Al content exposure and responsible usage remains in its
early stages, but a rich body of work on adjacent phenomena provides useful theoretical footholds. Research on
media exposure and behaviour change has consistently demonstrated that the effects of exposure are neither
automatic nor uniform (Bandura, 1986). Whether exposure to a given form of media content produces positive,
negative, or null behavioural effects depends on a constellation of individual, social, and contextual factors,
including prior knowledge, motivational orientation, social reinforcement, and the presence or absence of critical
scaffolding.

Research on misinformation and disinformation is particularly instructive here. Wardle and Derakhshan (2017)
documented how repeated exposure to false or misleading content, even when the exposure is incidental, can
gradually normalize that content and lower the threshold of scepticism users apply to subsequent claims. This
"illusory truth effect", the tendency to rate frequently encountered claims as more credible, regardless of their
actual accuracy, has been replicated across numerous experimental contexts and is especially pronounced in
high-volume, algorithmically curated information environments (Pennycook et al., 2018). The unsettling
implication is that we can come to believe something simply because we have seen it often enough, and that this
process can happen entirely beneath our conscious awareness.

Filter bubble and echo chamber research similarly cautions against assuming that more exposure translates
straightforwardly to greater competence or critical awareness. Sunstein (2017) argued compellingly that
personalization algorithms, by systematically amplifying ideologically congruent content while suppressing
divergent perspectives, produce information environments in which users are paradoxically less equipped to
evaluate the content they consume most frequently. Applied to Al content, this dynamic suggests that high
exposure in algorithmically structured environments may entrench habitual consumption patterns rather than
fostering the reflective engagement that responsible usage requires.

There are, however, conditions under which exposure does appear to support more informed and responsible
engagement. Research in digital media literacy suggests that when exposure is accompanied by structured critical
reflection, whether through formal education, community discussion, or platform-level design interventions,
users are better equipped to recognize Al-generated content, understand its mechanisms, and apply ethical
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reasoning to its use (Livingstone, 2004; Buckingham, 2007). The quality and framing of exposure, in other
words, matters as much as its quantity.

THEORETICAL FRAMEWORK

Social Cognitive Theory as an Analytical Lens

This paper draws primarily on Bandura's (1986) social cognitive theory as its analytical foundation, given the
theory's established utility in explaining how individuals acquire behaviours and competencies through
observation, modelling, and self-regulation within social environments. Social cognitive theory posits that
learning and behaviour change are not simply products of direct reinforcement but emerge from a triadic
interaction among personal cognitive factors, behavioural patterns, and environmental influences, a dynamic
Bandura termed "reciprocal determinism."

In the context of Al content exposure, this framework is particularly generative. The environmental dimension
encompasses the platforms, algorithms, and institutional structures through which Al content is encountered and
mediated. The personal cognitive dimension includes individuals' prior knowledge of Al their epistemic beliefs,
self-efficacy regarding technology use, and motivational orientations toward critical engagement. The
behavioural dimension captures the actual practices users adopt in relation to Al content, whether they verify,
share, question, or unreflectively consume what they encounter.

Critically, social cognitive theory draws attention to the role of observational learning and modelling in shaping
behaviour. Users do not develop their Al usage practices in isolation; they observe how peers, influencers,
educators, and public figures engage with Al content, and these observations shape their own normative
expectations. If dominant social models treat Al-generated content as inherently trustworthy, authoritative, or
unproblematic, then exposure to Al content within those social contexts is likely to reproduce uncritical usage
patterns, regardless of individuals' cognitive capacity for scepticism (Bandura, 1986; Cotter, 2019).

Extending the Framework: Digital Literacy and Ethical Agency

Social cognitive theory is supplemented in this framework by digital literacy scholarship and Al ethics theory to
address dimensions of responsible usage that purely behavioural accounts cannot fully capture. Livingstone
(2004) conceptualised digital literacy not merely as a set of technical skills but as a form of critical agency, the
capacity to use digital tools reflexively, with awareness of their social and political embeddedness. This
understanding resonates with the civic and ethical dimensions of responsible Al usage articulated in Section 2.2.

Floridi et al.'s (2018) Al4People framework contributes a normative layer by specifying the ethical principles,
beneficence, non-maleficence, autonomy, justice, and explicability, that should govern Al design and use. These
principles serve as normative anchors against which the responsible or irresponsible character of actual usage
practices can be assessed. The framework also highlights the structural dimension of responsibility, noting that
individual user behaviour cannot be evaluated in isolation from the institutional and design conditions within
which that behaviour occurs.

Together, these theoretical resources support an understanding of the exposure-responsibility relationship as one
that is structurally conditioned, socially mediated, and individually variable, resisting both technological
determinism and naive individualism in its account of how Al usage habits form and change.

A Multi-Variable Conceptual Framework

Building upon the theoretical foundations outlined above, this paper proposes a multi-variable conceptual
framework that explicitly maps the relationships among Al content exposure, a set of mediating variables, and
responsible Al usage outcomes. The purpose of this framework is not to flatten a complex dynamic into a simple
diagram, but to make visible the web of influences that other conceptual treatments have tended to leave implicit.
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The framework identifies Al content exposure as the primary independent variable, understood across four
dimensions: volume (how much), awareness (whether the user knows it is Al-generated), context (the social and
institutional setting), and quality (the epistemic and ethical character of the content itself). These four dimensions
are not independent of one another, high-volume exposure in conditions of low awareness, for example, creates
a qualitatively different input than high-volume exposure in a critically scaffolded educational environment.

Between exposure and responsible usage, the framework positions two categories of mediating variables:
individual-level and structural-level. At the individual level, the key mediators are digital literacy (the user's
existing capacity to evaluate Al-generated content critically), critical thinking disposition (the habitual tendency
to question rather than accept claims), and self-efficacy (the user's belief in their own capacity to understand and
manage Al content). These three variables do not operate independently: strong digital literacy tends to reinforce
self-efficacy, which in turn supports more consistent critical thinking in the face of high-volume or low-
transparency Al exposure.

At the structural level, the key mediators are institutional support (the presence or absence of educational,
professional, or organizational frameworks that encourage critical Al engagement) and platform design (whether
the technical and interface choices of Al-deploying platforms facilitate transparency, deliberation, and user
empowerment, or instead optimize for engagement, passivity, and dependency). These structural variables
interact with individual-level mediators in both reinforcing and counteractive ways: strong institutional support
can compensate for lower individual digital literacy, while poorly designed platforms can erode the critical
practices of even highly literate users.

The outcome variable, responsible Al usage is understood, as defined in Section 2.2, as the integrated expression
of epistemic, ethical, and civic responsibility in practice. Importantly, the framework incorporates a feedback
loop: engaging responsibly with Al content tends to reinforce self-efficacy, deepen digital literacy, and establish
positive norms within social environments, creating conditions for increasingly robust responsible usage over
time. Conversely, a pattern of uncritical consumption can progressively erode the same capacities, making
responsible recovery progressively more difficult.

The social environment, drawing on Bandura's (1986) concept of observational learning, is positioned in the
framework as a moderating variable, it does not directly cause responsible or irresponsible usage, but it
significantly amplifies or attenuates the effects of all other variables. A peer group that models critical
engagement with Al content raises the likelihood that individual exposure will produce responsible outcomes; a
social environment that treats Al authority as self-validating diminishes that likelihood regardless of individual
capacity.

This framework is offered not as a definitive causal model but as a heuristic that future empirical research can
operationalize, test, and refine. Its central value lies in making explicit the multilayered, dynamic, and
bidirectional character of the exposure-responsibility relationship, challenging accounts that treat Al literacy as
a simple downstream product of increasing exposure, and pointing instead toward the intentional, structural, and
social conditions under which exposure becomes genuinely educative.

The Exposure-Responsibility Nexus: Discussion
Dimensions of AI Content Exposure

Not all Al content exposure is equivalent, and meaningful analysis requires disaggregating "exposure" into its
constituent dimensions. Volume refers to the sheer quantity of Al-generated content encountered over a given
period. Awareness refers to the degree to which users know they are engaging with Al-generated content, as
opposed to assuming they are engaging with human-produced material. Context refers to the social and
institutional setting in which the encounter occurs, whether in a classroom, a professional environment, a social
media feed, or a casual entertainment context. Finally, quality refers to the epistemic and ethical characteristics
of the Al content encountered, including its accuracy, transparency, and potential for harm.
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Each of these dimensions interacts with the others to produce different implications for responsible usage. High-
volume exposure in conditions of low awareness, for instance, is likely to be particularly deleterious to
responsible usage, as users accumulate Al content consumption without the cognitive scaffolding required to
reflect critically on what they are consuming. Conversely, even relatively low-volume exposure in conditions of
high awareness and contextual support, for example, within a well-designed Al literacy curriculum, may be
sufficient to cultivate robust responsible usage practices (Livingstone, 2004; UNESCO, 2021). What matters,
ultimately, is not how much Al content a person has seen, but what kind of relationship they have been helped
to develop with it.

Mediating Factors: What Determines Whether Exposure Cultivates Responsibility

The relationship between exposure and responsible usage is not direct but is mediated by a range of individual
and structural factors. At the individual level, prior digital literacy and critical thinking disposition are among
the strongest predictors of whether exposure translates into responsible engagement. Individuals who bring well-
developed habits of epistemic skepticism to their Al content encounters are better positioned to resist the
normalizing effects of high-volume exposure and to apply consistent ethical reasoning across different usage
contexts (Pennycook & Rand, 2019).

Self-efficacy, a construct central to Bandura's (1986) theoretical framework, also plays a significant mediating
role. Users who believe themselves capable of understanding and managing Al content are more likely to engage
in the verification behaviours, reflective practices, and ethical deliberation that constitute responsible usage.
Conversely, users who feel overwhelmed or disempowered by Al technologies may retreat into passive
consumption, deferring to algorithmic authority rather than exercising independent judgement (Winfield &
Jirotka, 2018). This dynamic deserves particular attention in educational and workplace contexts: when people
are not supported to build genuine competence with Al tools, the most predictable response is not scepticism but
compliance.

At the structural level, platform design and institutional environment are powerful mediating factors. Platforms
that invest in transparency mechanisms, such as content labelling, source attribution, and explainability features,
create conditions more conducive to responsible usage than those that prioritize engagement metrics at the
expense of informational integrity (Mittelstadt et al., 2016; Diakopoulos, 2016). Educational institutions that
incorporate Al literacy into their curricula provide students with the conceptual tools to approach Al content with
informed scepticism, while workplaces that implement ethical Al guidelines shape professional norms around
responsible use (Jobin et al., 2019; UNESCO, 2021).

The Risk of Normalization and Cognitive Offloading

One of the most significant risks associated with high-volume Al content exposure is the process of
normalization, the gradual erosion of critical distance as Al-generated content becomes a routine and
unremarkable feature of the information environment. Drawing on Wardle and Derakhshan's (2017) analysis of
information disorder, it is possible to trace a trajectory from initial awareness of Al content as a novel category
requiring deliberate evaluation to its eventual absorption into the background of taken-for-granted information
sources. As this normalization deepens, the likelihood of responsible usage, in the sense of active epistemic and
ethical engagement diminishes. People do not make a conscious decision to stop questioning; they simply stop
noticing that there is something to question.

Related to normalization is the phenomenon of cognitive offloading, whereby users progressively delegate
cognitive tasks, including judgement, reasoning, and decision-making to Al systems (Bostrom, 2014; Russell,
2019). While cognitive offloading can enhance efficiency and expand human capability in certain contexts, its
unreflective application risks undermining the very epistemic capacities that responsible Al usage requires.
When users routinely accept Al outputs without critical interrogation, they not only expose themselves to the
risk of acting on erroneous or biased information but also contribute to broader institutional cultures in which
Al authority is treated as self-validating. There is a meaningful difference between choosing to trust a tool
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because you understand its strengths and limitations and simply trusting it because questioning it feels like too
much effort.

Pathways Toward Responsible Usage

Despite the risks outlined above, there are clear and evidence-supported pathways through which Al content
exposure can be channelled toward responsible usage outcomes. Digital literacy education, both formal and
informal, remains the most consistently supported intervention in literature. Studies across multiple national
contexts have demonstrated that structured Al literacy programmes, those that engage learners not merely with
the technical mechanics of Al but with its ethical, social, and epistemic dimensions, produce measurable
improvements in critical engagement with Al content (Livingstone, 2004; UNESCO, 2021).

Community-based approaches also hold considerable promise. When individuals engage with Al content in
social contexts that model critical usage, through peer discussion, collaborative verification, or community norm-
setting, the social cognitive mechanisms described by Bandura (1986) can work in favour of responsible
practices rather than against them. This finding underscores the importance of the social environment in shaping
Al usage norms and suggests that interventions targeting communities and institutions, rather than individuals
in isolation, may be particularly effective.

Platform-level design interventions represent a third pathway. Diakopoulos (2016) argued that algorithmic
accountability, the systematic disclosure of how automated systems make decisions about content, is a
prerequisite for informed user engagement. When platforms implement clear Al content labelling, provide users
with accessible explanations of how content is generated and ranked, and design interfaces that invite
deliberation rather than passive scrolling, they create structural conditions more conducive to responsible usage
at scale. It is worth noting that none of these design choices are technically difficult; what has been lacking, in
many cases, is the commercial or regulatory incentive to implement them.

Emerging Al Technologies and the Evolving Responsibility Landscape

The conceptual framework developed in this paper was constructed primarily in relation to the forms of Al-
generated content most prevalent at the time of writing, text, image, and data outputs from large language and
generative models. However, the Al technology landscape is evolving rapidly, and a responsible scholarly
account of this field must acknowledge the ways in which emerging technologies are already beginning to
complicate and extend the exposure-responsibility relationship in new directions.

Multimodal AI

Multimodal Al systems, those capable of simultaneously processing and generating combinations of text, image,
audio, and video, represent a significant escalation in the complexity of Al-generated content. Where earlier
systems typically produced outputs in a single modality, multimodal models can generate integrated media
artefacts that engage multiple sensory and cognitive channels at once. This capability substantially raises the
threshold of critical literacy required for responsible engagement. A user who has developed the skills to fact-
check a piece of written Al content may not yet possess the equivalent skills to evaluate a multimodal output in
which a plausible voice, a photorealistic image, and a persuasively structured argument are woven together into
a single, seamless product.

The implications for the conceptual framework are significant. The quality dimension of Al content exposure
now encompasses not just epistemic and ethical characteristics but also the structural complexity of the content
itself. And the digital literacy required to engage responsibly with multimodal Al is correspondingly more
demanding, requiring not just text comprehension and source evaluation skills, but the capacity to analyze
converging signals across visual, auditory, and textual channels simultaneously.
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Autonomous Al Agents

A second emerging development with profound implications for responsible usage is the rise of autonomous Al
agents, systems capable not merely of generating content in response to prompts but of taking extended
sequences of actions in the world on behalf of users, including browsing the internet, executing code, managing
files, sending communications, and interacting with external services. Where conventional Al tools require a
human intermediary who reviews and acts upon outputs, autonomous agents can pursue complex objectives with
minimal human oversight.

This development creates qualitatively new challenges for the exposure-responsibility relationship. The
traditional model, in which responsible usage is understood as a set of evaluative practices applied by a human
user to Al-generated content, assumes that there is a clear moment of encounter at which such evaluation can
occur. Autonomous agents operating on behalf of users partially dissolve this moment, actions are taken,
information is gathered, and communications are sent before the user has had an opportunity to exercise the kind
of reflective oversight that responsible usage implies. The responsibility question is no longer simply "how
should I evaluate this Al output?" but "what am I responsible for when an Al system acts on my behalf in ways
I may not have fully anticipated or controlled?"

This shift demands an expansion of the civic responsibility dimension of the framework articulated in Section
2.2. Responsible Al citizenship in a world of autonomous agents requires not just the capacity to evaluate discrete
outputs but the ability to set appropriate boundaries for Al action, to monitor and audit Al behaviour over time,
and to accept accountability for the downstream consequences of Al-mediated action in the world. These are
demanding requirements, and they presuppose a level of institutional support and platform transparency that
does not yet exist on a scale.

Generative Video and Synthetic Media

Generative video technology, the capacity to produce high-quality, photorealistic video content from text
prompts, reference images, or other inputs, represents perhaps the most socially consequential frontier in Al
content generation. The ability to produce convincing synthetic video of public figures, historical events, or
entirely fabricated scenarios at low cost and with minimal technical expertise has implications that range from
democratic accountability (synthetic political deepfakes) to personal dignity (non-consensual synthetic imagery)
to historical record (the manipulation or fabrication of documentary evidence).

For the purposes of this framework, generative video compounds the normalization risks described in Section
4.3 in particularly acute ways. Video content is, for many users, inherently more compelling and credible than
text or static images, a product of longstanding cultural associations between visual evidence and truth. If users
bring lower default scepticism to video content, the introduction of generative video into the everyday
information environment may produce a steeper normalization curve than was observed with earlier modalities,
with correspondingly greater risks to the epistemic foundations of shared public discourse.

Generative video also raises new questions about the quality dimension of Al content exposure. The harm
potential of low-quality text, however misleading, is bounded by the relatively modest persuasive force of written
words for many audiences. The harm potential of highly realistic synthetic video, deployed in political
campaigns, legal proceedings, or interpersonal conflicts, is categorically different. Any conceptual framework
for Al content exposure and responsible usage must account for this escalating harm potential if it is to remain
fit for purpose as the technology continues to develop.

Synthesis of Key Literature

The table below provides a structured synthesis of the key studies informing the conceptual framework
developed in this paper. It is not intended as a comprehensive systematic review but as an accessible orientation
to the intellectual landscape upon which the paper's arguments rest.
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Author(s) Year | Focus Area Core Contribution Relevance to Framework
Bandura, A. 1986 | Social Introduces reciprocal | Foundation for understanding
Cognitive determinism and self-efficacy | how social context and
Theory as drivers of behaviour; | individual cognition jointly
emphasizes observational | shape Al usage behaviours
learning
Wardle, C. & |2017 | Misinformation | Documents the illusory truth | Supports the normalization risk
Derakhshan, H. & Information | effect and the normalizing | argument; informs the
Disorder power of repeated exposure | awareness  dimension  of
to false content exposure
Floridi, L. et al. 2018 | Al Ethics Develops the Al4People | Provides the normative anchors
framework: beneficence, | for the responsible usage
non-maleficence, autonomy, | construct (epistemic, ethical,
justice, explicability civic)
Livingstone, S. 2004 | Digital Reconceptualizes digital | Informs the digital literacy
Literacy literacy as critical agency, not | mediating variable and the case
mere technical skill for structured Al literacy
education
Pennycook, G. et | 2018 | Cognitive Demonstrates  that  prior | Directly supports the case
al. Psychology exposure increases perceived | against assuming high exposure
accuracy of false claims leads to greater discernment
Pennycook, G. & | 2019 | Misinformation | Shows  susceptibility  to | Reinforces the centrality of
Rand, D.G. misinformation is  better | critical thinking disposition as
explained by lack of critical | an individual mediating
thinking than by bias variable
Sunstein, C.R. 2017 | Filter Bubbles | Argues personalisation | Supports the claim that
& Democracy | algorithms create conditions | algorithmically structured
of reduced critical evaluation, | exposure may entrench rather
not enhanced competence than develop critical capacity
Jobin, A. et al. 2019 | Al Ethics | Maps the global landscape of | Contextualizes the institutional
Guidelines Al ethics guidelines, | support variable; highlights the
identifying convergence and | uneven global baseline for
persistent gaps responsible Al frameworks
Diakopoulos, N. | 2016 | Algorithmic Argues that transparency in | Directly informs the platform
Accountability | algorithmic decision-making | design mediating variable and
is a prerequisite for informed | associated policy
user engagement recommendations
Mittelstadt, B.D. | 2016 | Ethics of | Maps the ethical debate | Supports the structural
et al. Algorithms around algorithmic systems, | dimension of responsible usage
including bias, opacity, and | and the case for regulatory
accountability intervention
Crawford, K. 2021 | Political Reveals the material, | Grounds the civic
Economy of Al | political, and labour | responsibility dimension in the
conditions underlying Al | structural realities of Al
systems production
UNESCO 2021 | Al Ethics | Provides an internationally | Supports both the normative
Policy negotiated framework for | framework and the educational
responsible Al that | and regulatory policy
encompasses user rights, | recommendations
literacy, and governance
Bostrom, N. 2014 | Al Risk Examines long-term risks of | Informs the cognitive
advanced Al, including | offloading risk and the
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Education

structured media
programmes  on
engagement

literacy
critical

dependency and loss of | emerging challenges posed by
human agency autonomous agents
Russell, S. 2019 | Human- Argues for the centrality of | Reinforces the ethical
Compatible AI | human values and oversight | responsibility dimension and
in Al system design the case for human-centred
platform design
Buckingham, D. | 2007 | Media Literacy | Documents the impact of | Provides empirical grounding

for the claim that guided
exposure can cultivate rather
than erode critical capacity

Implications for Policy and Education

The analysis presented in preceding sections points toward several concrete implications for policymakers,
educators, platform designers, and organisations invested in promoting responsible Al usage in the context of
widespread Al content exposure. These are not abstract recommendations: they reflect specific, actionable
responses to identifiable gaps between the conditions that responsible Al usage requires and the conditions that
currently prevail.

For Educators and Educational Policymakers

The findings reinforce the urgency of integrating Al literacy, broadly defined to encompass technical
understanding, critical evaluation skills, and ethical reasoning, into curricula at all levels of formal education.
This integration should not be treated as a supplementary or elective component of digital education but as a
foundational competency for contemporary citizenship, comparable in its importance to traditional forms of
media literacy (UNESCO, 2021; Livingstone, 2004).

Crucially, Al literacy education must go beyond the mechanics of detection, teaching students to spot an Al-
generated image or identify a chatbot response, and engage substantively with the ethical, social, and civic
dimensions of Al use. Young people are forming their norms around Al engagement right now, and what they
internalize during this period will shape their practices for decades. Teacher training programmes and
professional development frameworks must be updated to equip educators with the knowledge and pedagogical
strategies necessary to support this kind of literacy development in their students. Educators who are themselves
uncertain or anxious about Al will struggle to model the confident, critical engagement that students need to
observe.

At the institutional level, schools and universities should establish clear policies on Al use that do not simply
restrict or permit it, but that contextualize it, helping students understand the reasons behind different choices
and the values those choices express. Assessment practices should be reimagined to reward evidence of critical
engagement with AL, not just the ability to use it or avoid it. And informal learning environments, libraries,
community centres, and online platforms, should be recognized as important sites for Al literacy development
among adults who are not currently served by formal education.

For Platform Developers and Technology Companies

Platform developers bear a disproportionate share of the responsibility for the exposure-responsibility
relationship, because they control the conditions under which billions of people encounter Al-generated content.
The findings of this paper strongly support a design orientation that prioritizes transparency, user empowerment,
and deliberate engagement over engagement maximisation and passive consumption.

In practical terms, this means implementing clear, consistent, and accessible Al content labelling, not buried in
fine print or signalled only by a small icon that most users never notice but integrated into the primary content
interface in ways that invite genuine awareness. It means designing recommendation systems that surface diverse
perspectives rather than optimizing for ideological resonance. It means providing users with meaningful
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explanations of how content is generated, ranked, and personalised, using language that non-expert users can
genuinely act upon.

Developers working on autonomous Al agents face additional responsibilities. Systems that act in the world on
behalf of users should be designed with robust oversight mechanisms, clear audit trails, and genuinely accessible
controls that allow users to understand and regulate the scope of Al action. The principle that responsible usage
requires an informed human in the loop applies with force when the Al in question is not merely generating
content for review but taking consequential actions in the world.

For Regulators and Policymakers

Policymakers and regulators should develop and enforce standards for AI content labelling, algorithmic
transparency, and user-accessible explanations of Al-generated content. The voluntary, principles-based
approach to Al ethics that has dominated international policy discourse has not produced the structural conditions
for responsible usage at scale, and there is now a compelling case for enforceable standards with meaningful
accountability mechanisms.

Where platforms derive commercial benefit from the circulation of Al-generated content, including the attention
revenue generated by algorithmically curated engagement, there is a strong case for requiring them to bear
proportionate responsibility for its consequences, including the consequences of normalization and uncritical
consumption that current platform designs may inadvertently promote (Mittelstadt et al., 2016; Jobin et al.,
2019). This does not require a wholesale rejection of algorithmic curation, but it does require that the design
choices underlying such curation be made transparent, justified, and subject to democratic oversight.

Generative video and multimodal Al technologies, in particular, present urgent regulatory challenges that
existing frameworks are not yet equipped to address. The potential for realistic synthetic media to undermine
democratic processes, violate personal dignity, and corrupt evidential records demands dedicated regulatory
attention rather than incorporation into existing content moderation frameworks that were designed for a
different technological environment.

For Organisations and Workplaces

Organisations of all kinds, commercial, governmental, educational, and civil society, have a significant role to
play in shaping the norms around AI use that their members develop and carry forward. Workplaces that
implement clear, principled Al use guidelines, not as restrictive prohibitions but as affirmative frameworks that
help employees understand what responsible Al use looks like in their specific professional context, can function
as powerful sites of adult Al literacy development.

Professional development programmes should address not just the technical functionality of Al tools in use
within a given organization, but the ethical judgements that their use requires. When an Al system is used to
support a hiring decision, a credit assessment, a medical recommendation, or a communications campaign, the
individuals involved should have both the conceptual framework and the practical skills to exercise genuine
oversight, not simply to validate what the system has produced, but to interrogate it thoughtfully and accept
accountability for the outcomes.

Organisations in the Al development sector carry responsibilities. The choices made by Al companies, about
what data to train models on, what safeguards to build in, what transparency to offer, and what uses to permit or
prohibit, have cascading effects on the information environment in which billions of people exercise their
epistemic and civic capacities. These choices should not be treated as purely technical or commercial decisions;
they are, in the fullest sense, ethical and political ones, and they warrant the institutional seriousness that
characterization implies.
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Limitations

Any work of conceptual scholarship is bounded by the choices its authors have made about scope, method, and
framing, and intellectual honesty requires naming those boundaries clearly.

The most fundamental limitation of the present paper is its conceptual rather than empirical character. The
framework proposed in Section 3.3 is grounded in established theoretical traditions and synthesizes a substantial
body of adjacent empirical research, but it has not itself been tested against original data. The causal relationships
it posits between exposure dimensions, mediating variables, and responsible usage outcomes are logically
coherent and theoretically motivated, but their empirical validity remains to be demonstrated. Readers should
treat the framework as a set of testable propositions rather than established findings.

A second limitation concerns the currency of the literature reviewed. The Al landscape is evolving at an
extraordinary pace, and some of the empirical research drawn upon, particularly in the areas of misinformation
and digital media literacy, was conducted before the widespread public availability of the most recent generation
of generative Al tools. It is possible that the dynamics documented in those studies operate differently in a world
where Al-generated content is far more prevalent, more sophisticated, and more deeply integrated into everyday
digital life than was the case when the data were collected. Caution is warranted in extrapolating findings across
what may be a qualitatively different technological environment.

Third, the paper's engagement with emerging Al technologies in Section 5 is necessarily speculative in some
respects. Multimodal Al, autonomous agents, and generative video are developing rapidly, and the behavioural
and social implications of these technologies are only beginning to attract systematic empirical attention. The
claims made in Section 5 are informed extrapolations from available evidence rather than findings.

Finally, the paper's scope is largely oriented toward the Global North, where the majority of the literature on
digital literacy, Al ethics, and media effects has been produced. The applicability of the conceptual framework
to contexts characterized by different technological infrastructures, regulatory traditions, educational systems,
and cultural relationships with both authority and technology is an open empirical question that future work
should address.

Future Research Agenda

The limitations identified in the previous section point naturally toward a research agenda that is empirical as
well as conceptual, global as well as locally situated, and longitudinal as well as cross-sectional. The field
currently lacks the evidentiary foundation that responsible policymaking and educational design require and
filling that gap is among the most pressing scholarly tasks in this area.

Longitudinal Studies

Longitudinal research designs are essential for capturing the temporal dynamics of the exposure-responsibility
relationship. Do individuals who are exposed to high volumes of Al-generated content over extended periods
show measurable changes in their critical evaluation capacities, self-efficacy beliefs, or responsible usage
behaviours? Do the effects of Al literacy education persist, deepen, or fade over time? Does the normalization
process, the gradual erosion of critical distance documented in Section 4.3, operate on a predictable timeline,
and are there critical intervention points at which targeted support can interrupt or reverse its progression? These
questions can only be answered through studies that follow the same individuals or cohorts over months and
years, tracking both their Al content exposure and their cognitive, behavioural, and attitudinal responses to it.

Cross-Cultural and Comparative Studies

The mediating variables identified in the conceptual framework, digital literacy, critical thinking disposition,
self-efficacy, institutional support, and platform design, are likely to vary substantially across cultural, national,
and socioeconomic contexts. The relationship between exposure and responsible usage may operate quite
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differently in a Nordic country with a strong tradition of civic education and robust media literacy programming
than in a context characterized by weaker institutional structures, lower baseline digital literacy, or higher levels
of institutional distrust. Cross-cultural comparative studies that test the framework across these different
conditions would both strengthen its empirical validity and reveal the contextual contingencies that purely
theoretical accounts inevitably obscure.

Of particular importance are studies that centre contexts currently underrepresented Al ethics and digital literacy
literature, including Sub-Saharan Africa, South and Southeast Asia, and Latin America, where Al-generated
content is increasingly prevalent but where the institutional and educational infrastructure for responsible usage
support is less developed. Research that takes seriously the epistemic and ethical frameworks of these contexts,
rather than simply applying Northern theoretical frameworks to Southern data, would substantially enrich the
field.

Experimental Designs

Randomized and quasi-experimental designs offer the most robust methodology for isolating the causal effects
of specific mediating variables on the exposure-responsibility relationship. Experimental studies that manipulate
the awareness dimension of exposure, presenting matched samples of participants with identical Al content either
labelled or unlabeled as Al-generated, could provide direct evidence for the causal role of awareness in
moderating the normalization effect. Studies that compare outcomes across matched individuals who participate
in different forms of Al literacy education could help identify the specific programme features that most
effectively cultivate responsible usage. Experiments that manipulate platform design features, testing the effect
of different content labelling formats, transparency mechanisms, or recommendation system designs on user
behaviour, could provide the evidence base for design-based intervention strategies.

Research on Emerging Al Technologies

Future research should keep pace with the rapidly evolving Al content landscape. Empirical studies examining
how users engage with multimodal Al outputs, whether their default scepticism is different, and whether existing
critical literacy skills transfer across modalities are urgently needed. Research on the specific risks associated
with autonomous Al agents, particularly around the delegation of civic and professional agency, represents an
almost entirely open empirical field. And the psychological and social effects of exposure to generative video,
including its impact on trust in visual evidence and its potential for political manipulation, warrant dedicated
empirical attention from researchers across psychology, communication, political science, and Al studies.

Research on Vulnerable Populations

The framework presented in this paper makes no strong assumptions about the homogeneity of users, indeed, it
explicitly positions self-efficacy, prior literacy, and social context as key mediating variables that will produce
differential outcomes across different individuals and groups. Future research should focus specific attention on
populations who may be particularly vulnerable to the normalization and cognitive offloading risks identified in
Section 4.3, including older adults who formed their media literacy habits before the generative Al era, younger
children whose critical faculties are still developing, and individuals in professional contexts where Al outputs
carry high-stakes consequences. Equity considerations, ensuring that the pathways toward responsible usage
identified in the framework are accessible to people across the full range of social positions, not just those with
high baseline literacy and institutional support, should be a central concern of future empirical and policy
research.

CONCLUSION

The relationship between Al content exposure and responsible usage is neither linear nor predetermined. It is,
rather, a dynamic and contingent relationship shaped by the interplay of individual dispositions, social
environments, institutional structures, and platform design features. This paper argued that exposure to Al-
generated content, while increasingly ubiquitous, does not automatically engender responsible usage practices;
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indeed, under conditions of low awareness, poor critical scaffolding, and algorithmically distorted information
environments, high-volume exposure may actively undermine the epistemic and ethical capacities that
responsible usage requires.

At the same time, the analysis has identified genuine pathways through which the exposure-responsibility
relationship can be made more productive: through targeted Al literacy education, community-based critical
engagement, and platform designs that prioritize transparency and user empowerment. These pathways are not
mutually exclusive, and their effectiveness is likely to be greatest when pursued in combination rather than in
isolation. The conceptual framework proposed in this paper, linking exposure dimensions to responsible usage
outcomes through individual and structural mediating variables, offers a tool for operationalizing these pathways
in both research and practice.

What gives this work its urgency is not the elegance of the theoretical framework but the human reality it seeks
to understand. The people navigating the Al-saturated information environment of the present moment are not
abstractions, they are students forming their epistemic habits, professionals making consequential decisions,
citizens trying to understand a complex world, and communities negotiating what it means to trust information,
each other, and the technologies mediating their lives. Whether Al content exposure becomes a force for
informed, empowered, and ethically attuned engagement, or whether it gradually erodes the cognitive and civic
capacities on which democratic life depends, is not a question that will be settled by the technology itself. It will
be settled by the choices made by educators, developers, regulators, researchers, and institutions and by the
extent to which those choices are grounded in a genuine understanding of the complex, mediated, and deeply
human relationship between exposure and responsibility.

The future of AI governance is not, ultimately, a technical challenge. It is a challenge of imagination, values, and
collective will, and it begins with the honest recognition that how billions of people come to understand and
relate to the Al systems shaping their world is one of the most consequential educational and ethical questions
of our time.
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