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1. Introduction
Artificial Intelligence–Generated Content (AIGC) has emerged as a transformative force across creative industries, driven
by advancements in diffusion models, generative adversarial networks, and multimodal large language models [1], [2].
These systems now produce high-fidelity images, stylized concepts, and even 3D assets directly from textual or
multimodal prompts, revolutionizing the speed and structure of visual creation workflows [3], [4]. Creative sectors such as
advertising, game development, animation previsualization, and concept art increasingly rely on generative systems to
accelerate ideation, expand stylistic exploration, and reduce technical barriers [5], [6]. Within this context, digital character
design faces unprecedented disruption. Traditional approaches to character design follow a sequential and labor-intensive
pipeline: ideation, sketching, digital sculpting, modeling, texturing, rigging, and animation. AIGC accelerates or
automates many of these stages, enabling students to generate visual prototypes, alternative styles, or functional design
variations within seconds [7].
Such developments challenge long-established assumptions surrounding authorship, originality, creative cognition, and
technical skill acquisition in art and design education. Scholars note that AI-driven creative environments redistribute
cognitive load, shift the balance between ideation and execution, and open new spaces for novice learners to participate in
high-level visual experimentation [8], [9]. Yet, these opportunities are accompanied by concerns about representation bias,
aesthetic homogenization, diminished foundational skills, and the ethical risks of identity manipulation or dataset opacity
[10]–[12].
However, there is still no comprehensive theoretical framework that explains how AIGC reshapes pedagogy and creative
development in digital media art education. Current scholarship is fragmented and provides limited insight into the deeper
epistemological, aesthetic, and ethical transformations occurring within AIGC-enabled learning environments. To address
this void, this article proposes the TAE Framework (Technology–Artistry–Ethics), a model that integrates three core
dimensions: technological enablement, which positions AIGC as a cognitive and generative collaborator; artistic cognition
and creativity, which encompasses human–AI co-creation and evolving studio-based learning practices; and ethical and
cultural reasoning, which examines algorithmic bias, authorship, identity modeling, and responsible creative governance.
Drawing on interdisciplinary literature and illustrative teaching cases, the framework seeks to articulate conceptual
foundations for future empirical research, support curriculum reform in digital media art programs, and guide educators in
fostering creativity, criticality, and ethical awareness in AI-rich learning environments.
To address the identified gap, this article proposes the TAE Framework (Technology–Artistry–Ethics), a model that
integrates three core dimensions to analyze the pedagogical impact of AIGC. This study is guided by the following
research questions: (1) How does AIGC, as a technological and cognitive infrastructure, transform the pedagogical
workflows and creative cognition in digital character design education? (2) In what ways does human-AI co-creation
reconfigure the dynamics of studio-based learning and the development of artistic identity? (3) How can ethical and
cultural reasoning concerning algorithmic bias, authorship, and representation be effectively embedded into the
curriculum to foster responsible creative practices? By exploring these questions, the TAE Framework aims to provide a
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foundational model for future empirical research and curriculum development.
2. Literature Review
2.1 AIGC in Creative and Cultural Industries
The rapid evolution of Artificial Intelligence–Generated Content (AIGC) has significantly impacted global creative
sectors. Diffusion models and GAN-based visual synthesis systems are increasingly embedded in production pipelines for
illustration, animation, advertising, and game development, enabling creators to generate stylistic variations, concept
drafts, and visual assets with unprecedented speed [13], [14]. Researchers argue that AIGC not only improves efficiency but
also redefines the creative process by mediating how artists perceive, imagine, and manipulate visual forms [15].
In character design, AIGC tools support rapid prototyping by transforming textual prompts into coherent visual outputs,
thereby expanding the ideation space and enabling iterative experimentation that would require extensive manual labor in
traditional workflows [16]. Moreover, multimodal models can refine character details, explore alternative silhouettes, or
test aesthetic directions, often functioning as semi-autonomous contributors during the conceptualization phase [17].
Despite these benefits, scholars highlight substantial risks. AIGC systems may introduce stylistic homogenization,
amplify dataset biases, and generate derivative content that obscures human originality [18]. These challenges underscore
the need for pedagogical strategies that integrate critical evaluation and ethical understanding alongside technical
proficiency.
2.2 Digital Media Art and Character Design Pedagogy
Digital media art education traditionally emphasizes studio-based training, where students develop craftsmanship, visual
literacy, and narrative expression through iterative making and critique [19]. Character design courses, in particular,
integrate anatomy study, drawing techniques, digital modeling, and expressive visualization to cultivate students' creative
and technical capacities.
However, several limitations of the traditional pipeline have been identified. The steep learning curve associated with
advanced modeling software can restrict students' early experimentation and hinder creative risk-taking [20]. Additionally,
linear production workflows may not align with contemporary industry demands for rapid iteration and multidirectional
concept exploration [21].
AIGC introduces a paradigm shift by lowering technical barriers and enabling students to generate multiple creative
options quickly. Studies demonstrate that AI-enhanced learning environments support broader stylistic exploration, foster
creative confidence, and provide scaffolding for learners with varying levels of artistic skill [22]. Yet, these advantages
raise pedagogical concerns: students may bypass foundational techniques, overly depend on algorithmic outputs, or
struggle to distinguish between reflective creativity and automated novelty [23].
Thus, the integration of AIGC requires a transformation not only of tools but also of pedagogical models—including
pacing, critique methods, assessment systems, and the roles of students and instructors.
2.3 Human–AI Co-Creativity and Learning Theory
Human–AI co-creativity has emerged as a central concept in contemporary digital design scholarship. Rather than
viewing AI as a passive instrument, recent studies conceptualize generative models as cognitive partners capable of
stimulating divergent thinking, proposing unexpected creative directions, and participating in aesthetic negotiation [24].
This aligns with constructivist learning theory, which holds that knowledge is actively constructed through interaction
with tools, peers, and environments [25]. When students engage with AI systems, they externalize their creative intentions,
evaluate computational responses, and iteratively refine their ideas—thus creating a dynamic feedback loop between
human and machine cognition [26].
Similar connections can be found in connectivist theory, where learning is distributed across networks of human and non-
human agents, and in studio-based pedagogy, which emphasizes iterative experimentation, critique, and reflection [27], [28].
In this context, AIGC serves as a “co-creative interlocutor,” offering stimuli that challenge assumptions, disrupt habitual
thinking, and inspire reconfiguration of visual forms [29].
Nevertheless, scholars caution that AI-enhanced creativity requires structured reflection to prevent superficial engagement.
Without pedagogical guidance, students may rely on AI-generated defaults, adopt algorithmic aesthetics uncritically, or
accept model suggestions as authoritative rather than interpretive [30].
2.4 Ethical, Cultural, and Governance Perspectives
AIGC introduces complex ethical and socio-cultural issues that are particularly salient in digital character design. Many
generative models are trained on large-scale datasets containing culturally biased, stereotypical, or unauthorized content,
raising concerns about representation, copyright, and algorithmic transparency [31]. In creative education, such biases can
influence students’ design decisions, shaping their perception of identities, bodies, and cultural symbolism [32].
Additional ethical risks include ambiguity around authorship, reliance on model outputs that may reproduce intellectual
property from training sources, and the creation of synthetic identities that blur boundaries between fiction, personhood,
and digital embodiment [33]. International frameworks such as UNESCO’s AI Ethics Recommendations emphasize the
importance of equity, diversity, and responsible use in AI education, advocating for the development of algorithmic
literacy and critical media understanding among learners [34].
For character design educators, these concerns underscore the necessity of integrating ethics not as a peripheral topic but
as an embedded, ongoing dimension of creative training.

3. Methodological Approach
This study adopts a theoretical–framework methodology, a research approach well suited to emerging technological
domains where conceptual complexity advances more rapidly than empirical evidence. Because AIGC is reshaping
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creative practice faster than systematic data can be collected, a conceptual model is needed to establish intellectual
foundations prior to large-scale empirical testing. Following established traditions in theory-building within design
research and organizational studies, the methodological orientation draws specifically on the principles articulated by Yin
and Eisenhardt, who emphasize structured synthesis, conceptual rigor, and iterative model development in domains
characterized by rapid innovation [35], [36].
To construct the framework, the study synthesizes insights from four categories of scholarly and professional materials.
First, peer-reviewed publications on AIGC, creative AI, digital media art, and design education provide a foundation for
understanding technological capabilities and pedagogical disruptions. Second, pedagogical research on studio-based
learning, constructivism, and human–AI co-creativity offers theoretical grounding for examining how creative cognition
evolves in AI-mediated environments. Third, AI ethics reports, policy guidelines, and critical cultural studies contribute
perspectives on representation, authorship, and algorithmic governance. Finally, documented teaching cases and industry
workflows are used as theoretical exemplars—not as empirical datasets—to illustrate emerging practices and
contextualize conceptual interpretations.
The analytical process unfolded in three phases. The first phase involved conceptual coding, during which key ideas were
extracted across technological, artistic, and ethical domains. The second phase employed cross-disciplinary synthesis to
identify recurring principles and theoretical intersections between creative AI, design pedagogy, and ethical governance.
The final phase consisted of iterative refinement, through which the emerging categories were reorganized and
consolidated into the three-dimensional TAE Framework. This methodological approach allowed the study to integrate
diverse knowledge streams into a coherent theoretical model that captures the multifaceted implications of AIGC for
curriculum redesign, studio pedagogy, and responsible creative practice in digital media art education.

4. The TAE Framework: Technology, Artistry, and Ethics
The TAE Framework proposed in this study conceptualizes the pedagogical impact of AIGC across three mutually
reinforcing dimensions: Technological Enablement, Artistic Cognition and Creativity, and Ethical and Cultural
Governance. Together, these dimensions articulate how AIGC reshapes character design education not merely through
new tools, but through fundamental transformations in cognition, studio practice, and value systems. The framework
positions AIGC as a co-evolving cognitive agent embedded within creative and educational ecosystems, rather than an
isolated technical instrument, thereby providing a holistic lens for curriculum redesign in digital media art programs.
4.1 Technological Enablement: AIGC as Cognitive and Generative Infrastructure
The first dimension situates AIGC as an enabling technological infrastructure that reshapes the workflows, pace, and
structure of creative production. Diffusion models, multimodal transformers, and AI-assisted modeling systems expand
the ideation space by generating rapid visual prototypes, enabling students to explore stylistic variations, narrative
identities, and worldbuilding possibilities with significantly reduced technical barriers [37], [38]. This technological
acceleration supports divergent thinking by making iteration more efficient and allowing learners to visualize abstract
concepts in seconds rather than hours. Importantly, AIGC functions as a cognitive collaborator—interpreting prompts,
offering refinements, and suggesting alternative design directions—thereby establishing a bidirectional creative dialogue
between human intention and algorithmic inference [39]. Such capabilities alter the sequencing of design skills: instead of
focusing primarily on manual rendering, learners can allocate cognitive resources to conceptual planning, narrative
construction, and higher-level decision-making. At the same time, these shifts necessitate pedagogical safeguards to
ensure that foundational craft skills are not eroded and that automation supports, rather than supplants, artistic
development.
4.2 Artistic Cognition and Creativity: Reconfiguring Studio-Based Learning
The second dimension examines how AIGC transforms creative cognition and the pedagogical logic of studio-based
learning. As students collaborate with AI systems, they engage in new forms of reflective practice that mirror Schön’s
model of the “reflective practitioner,” now extended into human–AI reflective dyads [40]. AIGC-generated outputs serve as
externalized thought objects, enabling learners to critique, revise, and reinterpret visual possibilities in a dynamic iterative
loop. This co-creative process fosters expanded imagination, creative risk-taking, and meta-cognitive awareness by
exposing students to aesthetic variations beyond their current skill limitations [41]. Within the studio environment, critique
evolves into a hybrid evaluation of both human and AI-generated artifacts, and iteration becomes significantly accelerated,
supporting deeper engagement with narrative identity, symbolic meaning, and visual coherence in character design.
Moreover, the presence of AI reshapes artistic identity formation: students must learn to differentiate between genuine
artistic intention and algorithmic suggestion, cultivating a heightened sensitivity to visual authorship, stylistic influence,
and the interplay between human creativity and computational patterning [42]. These pedagogical shifts underscore the
need for curricula that integrate critical reflection, artistic rationale, and creative autonomy within AI-mediated studio
practice.
4.3 Ethical and Cultural Governance: Responsible Creativity in an Algorithmic Era
The third dimension emphasizes the centrality of ethical reasoning and cultural literacy in AIGC-enabled pedagogies.
Generative models derive their capabilities from large-scale datasets that frequently contain biased, stereotypical, or
culturally imbalanced imagery, which can inadvertently influence character representation and identity modeling [43]. For
students engaged in character design—an inherently identity-centered practice—such biases raise concerns regarding
inclusivity, authenticity, and visual fairness. Educators must therefore cultivate algorithmic literacy, enabling learners to
recognize and critique inherent biases, question model assumptions, and intentionally design against algorithmic defaults.
Beyond representational ethics, AIGC complicates authorship and intellectual property: the ambiguity surrounding
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ownership of AI-generated images challenges traditional notions of originality and academic integrity [44]. Finally, the
posthuman dimension of AIGC—where characters become hybrid constructs shaped by both human narrative and
machine inference—requires students to grapple with philosophical questions surrounding digital embodiment, identity
construction, and the agency of non-human creative agents [45]. Integrating these concerns into the curriculum ensures that
creativity is grounded not only in technical proficiency and aesthetic exploration, but also in responsible, critically
informed design practice aligned with global AI ethics guidelines and emerging cultural norms.
5. Pedagogical Implications and Curriculum Redesign
The TAE Framework provides a foundation for reimagining digital media art education in ways that align technological
advancement with artistic integrity and ethical responsibility. This section translates the framework into actionable
pedagogical implications across curriculum design, studio instruction, assessment, and teacher development. The aim is to
equip educators with strategies that cultivate creative autonomy, reflective practice, and ethical discernment within AIGC-
enhanced learning ecosystems.
5.1 Curriculum Redesign: Integrating Technological, Artistic, and Ethical Literacies
AIGC requires a shift from software-centric instruction toward curricula that foreground conceptual creativity, critical
reasoning, and responsible AI literacy. First, programs must introduce structured modules on generative AI technologies,
including prompt engineering, multimodal interaction techniques, and AI-augmented modeling workflows [46]. These
modules should not only teach tool operation but also frame AIGC as a system of affordances, constraints, and
algorithmic aesthetics. Second, foundational art and design courses must preserve traditional competencies—such as
drawing, composition, and visual storytelling—while embedding opportunities to compare human-created and AI-
generated outputs to heighten students’ aesthetic judgment and artistic sensitivity [47]. Finally, ethics must be woven into
the curriculum as an integral, longitudinal thread. Courses on digital authorship, dataset bias, cultural representation, and
identity modeling prepare students to navigate the socio-technical complexities of AIGC and foster a culture of reflective,
responsible creation [48].
5.2 A Human–AI Co-Creative Studio Model
The studio remains the core learning environment in digital media art, and AIGC necessitates a reconceptualization of
studio pedagogy. This article proposes a Human–AI Co-Creative Studio Model, structured around three stages.
(1) Pre-AI Conceptualization: Students begin by articulating narrative intent, character psychology, worldbuilding
constraints, and aesthetic direction before engaging with generative systems. This anchors creativity in human authorship
rather than algorithmic exploration [49].
(2) AI-Augmented Iteration: Students collaborate with AIGC tools to generate variations, test alternative styles, and refine
their design rationale. Faculty encourage comparative critique between human sketches and AI outputs, enabling students
to recognize biases, evaluate stylistic tendencies, and push beyond algorithmic defaults [50].
(3) Reflective Synthesis: Learners analyze the co-creative process, document decision-making, and articulate how AI
shaped or challenged their artistic intentions. This reflective stage cultivates meta-cognition, creative autonomy, and the
critical habits essential for navigating complex human–machine interactions [51].
5.3 Assessment Reform: Evaluating Process, Creativity, and Ethical Reasoning
Traditional assessment systems—often centered on final artifacts—are insufficient in AIGC-mediated learning
environments, where outcomes may reflect algorithmic contribution rather than human creativity alone. Therefore,
assessment must shift toward evaluating the quality of the creative process, the clarity of students’ conceptual reasoning,
and their ethical engagement with AIGC systems.
First, process documentation becomes essential; students should record prompt evolution, design iterations, and reflective
commentary to demonstrate intentionality and authorship [52]. Second, creativity assessment must consider how effectively
students use AIGC as a catalyst rather than a shortcut—rewarding synthesis, originality, and the capacity to critique
machine-generated patterns [53]. Third, ethical evaluation assesses students’ understanding of dataset bias, representation
fairness, and responsible deployment of generative technologies. This ensures that the use of AIGC aligns with
institutional integrity guidelines and international AI ethics frameworks [54].
5.4 Teacher Development and Institutional Capacity Building
Effective AIGC integration depends on educators equipped with both technical literacy and pedagogical insight.
Institutions must therefore invest in professional development programs, including training in generative AI tools,
algorithmic literacy, and human–AI co-creativity frameworks [55]. Cross-disciplinary collaborations can support the
creation of innovative curricular structures and maintain alignment with rapidly evolving industry practices. Additionally,
universities should develop AI governance policies that define acceptable use, ensure transparency, and safeguard against
ethical risks in coursework and student submissions [56]. Institutional support for experimentation, cross-course integration,
and collaborative teaching models is crucial for building sustainable AIGC-enabled programs.
5.5 Implementation Recommendations for Diverse Educational Contexts
While the TAE Framework provides a universal conceptual structure, its implementation must be adapted to local
pedagogical cultures and regional technological infrastructures. For institutions with limited computational resources,
low-cost or open-source AIGC tools can support foundational exploration while minimizing barriers to access. For
programs emphasizing cultural heritage or regional design traditions, curricula should foreground the critical examination
of how AIGC intersects with local visual languages, cultural symbolism, and identity representation [57]. Finally, for
rapidly expanding digital art programs in the Global South and East Asia, integrating culturally aware dataset construction
and community-led AI ethics dialogue can empower students to develop regionally situated, globally relevant creative
practices [58].
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6. Conclusion
The rapid integration of AIGC is fundamentally reshaping digital media art education, demanding new pedagogical
models. This article has addressed this need by proposing the TAE Framework, which conceptualizes the impact of AIGC
across three interconnected dimensions: Technological Enablement, Artistic Cognition, and Ethical Governance. The
framework argues that moving beyond mere technical training is essential; it calls for a holistic approach that cultivates
human–AI co-creativity while safeguarding artistic integrity and ethical responsibility. This necessitates curriculum
redesign that balances AI literacy with traditional skills, reconceives the studio as a space for reflective collaboration with
AI, and develops assessments that prioritize process and critical reasoning over final output. The TAE Framework
provides a foundational structure for educators and institutions to navigate this transformation, aiming to prepare a new
generation of artists who can harness AIGC’s potential with critical awareness and creative autonomy. Future work should
focus on empirical validation of the framework and its adaptation across diverse cultural and institutional contexts.
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