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Abstract: This study investigates the paradigm shift in interdisciplinary art and design education driven by artificial 
intelligence (AI) advancements, proposing an "AI-Interdisciplinary-Project" pedagogical model validated through the empirical 
case of Guyi Garden cultural product design. By integrating generative AI technologies (e.g., Stable Diffusion), a STEAM-E 
(Science, Technology, Engineering, Arts, Mathematics, and Ethics) knowledge framework, and agile project-based learning, we 
establish a dynamic pedagogical cycle comprising three innovation layers: AI-accelerated cultural symbol extraction (40% 
efficiency gain), human-AI co-creation workflows (reduced design iteration cycle to 5.3 days/prototype), and ethically 
constrained social validation (82.4 user satisfaction score). Empirical results demonstrate significant educational outcomes, with 
a 27% enhancement in students' interdisciplinary collaboration competence and the development of 8 commercially viable 
product prototypes, while effectively bridging traditional architectural motifs with contemporary design paradigms. The research 
further articulates a "techno-humanistic equilibrium" framework supported by an open-source toolchain ecosystem, providing 
replicable strategies for AI-era design education innovation. Its applicability extends to rural intangible cultural heritage 
revitalization and inclusive product development, catalyzing synergistic evolution among educational, industrial, and cultural 
ecosystems through techno-cultural hybridization. 
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1. Introduction 
The rapid advancement of artificial intelligence is 

fundamentally reshaping creative paradigms and industrial 
ecosystems in art and design. Emerging technologies such as 
Generative Adversarial Networks (GANs) and Natural 
Language Processing (NLP) have spurred novel practices 
including algorithm-generated art and data-driven design, 
catalyzing a paradigm shift from tool dependency to 
intelligent symbiosis in creative workflows. However, 
traditional educational models confront a dual disconnect: 
disciplinary silos create innovation gaps that hinder responses 
to AI-driven cross-domain integration demands, while linear 
skill-training frameworks prove inadequate for dynamic 
knowledge production chains encompassing problem 
definition, solution development, and ethical reflection.As 
evidenced by The 2023 White Paper on AI Art Education in 
China, current educational systems exhibit significant 
adaptation lag when addressing AI's exponential growth, with 
experts expressing concerns that the majority of institutions 
struggle to align their curricula with the pace of technological 
evolution. 

Addressing this "adaptive hysteresis" in education, this 
study proposes an interdisciplinary framework bridging arts, 
technology, and humanities through project-based pedagogy, 
grounded in techno-philosophical and educational cross-
analysis. By deconstructing the interplay between 
technological empowerment and disciplinary convergence, 
we activate a composite competency matrix encompassing 
algorithmic thinking, critical innovation, and social 
responsibility – a strategic response to redefining designer 
agency within human-AI co-creation ecosystems. The 
research not only delivers a "technology-ethics-practice" 

integrated pedagogical model that transcends instrumental 
teaching limitations, but also establishes value coordinates for 
cultivating creative talent through methodological 
innovations like dynamic knowledge production chains and 
human-machine task allocation mapping. This approach 
reconciles technical rationality with humanistic reflection, 
ultimately advancing educational paradigms from reactive 
adaptation to proactive leadership in the AI era, as 
demonstrated by a 40% improvement in interdisciplinary 
problem-solving capabilities among trial cohorts compared to 
conventional programs. 

Interdisciplinary education research has undergone a 
paradigm shift from multidisciplinary intersection to 
knowledge reconstruction. Early frameworks like STEAM 
emphasized additive disciplinary integration (Yakman, 2008), 
while emerging transdisciplinarity theory advocates dynamic 
knowledge networks anchored in real-world problems 
(Nicolescu, 2014). Empirical models such as MIT’s anti-
disciplinary approach (Ito, 2017) and EU innovation practices 
(European Institute of Innovation & Technology [EIT], 2020) 
demonstrate the efficacy of project-based collaboration in 
fostering skill transfer, yet existing studies inadequately 
address AI-driven interdisciplinary mechanisms (e.g., data 
iteration, technological adaptability). Concurrently, AI art 
research exhibits a dual tension between technological 
exploration and critical discourse: Boden’s (2016) 
conceptualization of “generative art” reveals algorithmic 
extensibility in creativity, whereas McCormack et al. (2020) 
warn of technology’s erosion of artistic agency. Practically, 
technologies like GANs have catalyzed seminal works such 
as Edmond de Belamy (Obvious, 2018), positioning human-
AI collaboration as a methodological paradigm (Elgammal, 
2019). However, educational applications remain largely 
operational, lacking systemic integration of technology-art-
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ethics frameworks (Lupton, 2022). Project-based learning 
(PBL), grounded in social constructivism (Helle et al., 2006), 
demonstrates efficacy in cross-domain problem-solving 
through models like Stanford’s design thinking (Plattner, 
2010). Yet traditional PBL faces three fractures in AI contexts: 
artificial scenarios misaligned with industry needs, 
inadequate collaborative assessment tools, and reduced 
controllability due to technological black boxes (Dede, 2016). 
Synthesizing these findings, interdisciplinary education 
requires technology-reconfigured knowledge production, AI 
art must transcend instrumental rationality to establish critical 
frameworks, and PBL needs agile pathways—yet these 
domains remain siloed. Current curricula fail to address AI’s 
data-driven dynamics, AI art education is confined to case 
experiments, and PBL research overlooks AI-augmented 
collaboration mechanisms. This study addresses these gaps 
through a tripartite technology-discipline-praxis model, 
aiming to advance educational paradigms from discrete 
application to systemic symbiosis. 

2. Constructing the "AI-
Interdisciplinary-Project" Tripartite 
Integration Model 

This study proposes a tripartite "AI + Interdisciplinary + 
Project-based" pedagogical model, grounded in three 
theoretical frameworks: technology-enhanced education 
theory (Selwyn, 2016), interdisciplinary knowledge 
integration (Klein, 2010), and social constructivist learning 
(Vygotsky, 1978). The model reconfigures art and design 
education through three synergistic dimensions: 

Technological Dimension: Positioned as a catalytic 
medium (Lupton, 2020; Elgammal, 2019), AI transforms 
design decision-making from experience-based to evidence-
driven processes. Disciplinary Dimension: A STEAM-E 
framework integrates technical principles (e.g., convolutional 
neural networks), artistic aesthetics (Gestalt psychology), and 

humanistic ethics (critical technology theory), forming a 
"technical tool-creative method-value reflection" knowledge 
chain. This interdisciplinary synthesis is facilitated through 
Latour's (2005) "translator" concept to reduce collaborative 
friction. Practical Dimension: Real-world projects follow 
authenticity (industry alignment), complexity (multi-
constraint conditions), and openness (AI uncertainty 
tolerance) principles, employing double-loop learning 
(technical iteration + ethical reflection) and agile 
development (design sprints) to establish human-AI 
collaboration protocols. 

The model achieves three paradigmatic breakthroughs: 
1)Knowledge production: Shifts from disciplinary 

transmission to problem-driven co-creation, with AI as 
cognitive partner expanding creative boundaries 

2)Competency development: Integrates technical literacy 
(algorithm tuning), aesthetic literacy (narrative construction), 
and ethical literacy (social impact analysis) to cultivate T-
shaped professionals 

3)Assessment system: Introduces quantitative metrics 
including algorithmic diversity, interdisciplinary efficiency, 
and social value impact, establishing multi-stakeholder 
evaluation mechanisms 

This enhanced learning ecosystem addresses AI's 
disruptive educational demands through cultural translation 
(e.g., Guyi Garden case study) and ethical constraints, 
balancing instrumental and value rationality. The framework 
provides systematic solutions for art/design education that 
harmonize innovation with sustainability. 

This framework provides a systematic solution for art and 
design education in the AI era, offering theoretical and 
practical integration. Its core value lies in dismantling 
disciplinary barriers through technological empowerment, 
activating knowledge transfer via project-based praxis, and 
ultimately achieving pedagogical equilibrium between 
instrumental rationality and value rationality. 

 

 
Figure 1. Schematic Diagram of the “AI + Interdisciplinary + Project-Based” Model Structure 
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The model is supported by AI technology as the underlying 

foundation, with an interdisciplinary knowledge network 
serving as the horizontal connection layer, and project-based 
practice acting as the vertical implementation axis. Together, 
these elements form a three-dimensional framework. 

3. Curriculum, Pedagogy, and 
Assessment Strategies 

The curriculum is structured around principles of 
technological empowerment, disciplinary convergence, and 
problem-orientation, adopting a three-tiered modular system 
to address evolving educational demands. The Foundation 
Module cultivates technical literacy and interdisciplinary 
thinking through machine learning fundamentals, generative 
algorithms, and design thinking methodologies, exemplified 
by case studies such as Refik Anadol’s data-driven sculptures 
that deconstruct technology-aesthetic synergies. 
Transitioning to applied contexts, the Core Module engages 
learners in project-based praxis through thematic clusters 
(e.g., intelligent interaction design, data-driven social 
innovation), augmented by rapid upskilling in tech-art 
workshops. The Advanced Module elevates discourse to 
techno-philosophical debates and industry partnerships, 
ensuring critical engagement with emerging frontiers. A 
Technology Radar system and Outcome-Based Education 
(OBE) framework drive 20% annual content iteration—
integrating advancements like Sora models and AIGC 
copyright protocols—to maintain alignment with 
technological evolution. Pedagogically, interdisciplinary 
teams of 4-6 members (spanning product design, cultural 
studies, and technical support) operate within a lightweight 
Scrum framework, supported by dual mentorship: artistic 
mentors guiding cultural narratives and CMF (Color-
Material-Finish) design, and technical advisors providing 
toolchain expertise.  

The 5-week Cultural Design Sprint follows a phased 
approach: (1) Cultural Anchoring via ethnographic fieldwork 
and heritage digitization (3D scanning), (2) Digital 
Translation combining Rhino-based modeling with 
Midjourney style derivation, and (3) Physical Validation 
through 3D-printed prototyping and user testing. 
Prefabricated toolkits—including Rhino cultural symbol 
plugins and Substance 3D smart material libraries—
streamline technical complexity. Assessment protocols ensure 
dynamic equilibrium between cultural authenticity and 
technical feasibility through three control nodes: Cultural 
Symbol Compliance Review (heritage narrative alignment), 
AI Output Sandbox Filtering (ethical ambiguity mitigation), 
and Rapid Ethical Risk Assessment (bias/privacy evaluation), 
collectively fostering responsible innovation within 
pedagogical boundaries 

4. Multi-Dimensional Quantitative 
Evaluation System Empowered by 
Artificial Intelligence 

This study proposes a hybrid human-tool assessment 
framework integrating formative and summative evaluation. 
Formative assessment (40%) leverages Tencent Docs 
collaboration heatmaps (tracking edit frequency/annotation 
density) and DingTalk task progress dashboards to quantify 

individual contributions, supplemented by ethical decision 
journals to document cultural reflexivity. Summative 
assessment (50%) employs a tripartite metric for evaluating 
cultural innovation outputs: aesthetic performance (peer-
reviewed via group critiques and standardized CMF Design 
Rubrics), production feasibility (3D-printing compatibility 
indices), and user experience metrics (tactile feedback 
testing), with expert blind reviews further scrutinizing 
symbolic accuracy and narrative innovation. A skill 
progression portfolio (10%) systematically tracks 
competency development through iterative design 
comparisons, interdisciplinary collaboration radar charts 
(mapping communication efficiency, accountability, and 
creative input), and AI-analyzed presentation transcripts 
(generated from Tencent Meeting recordings), enabling 
longitudinal visualization of learning trajectories. This 
multilayered approach balances quantitative tool-driven 
analytics with qualitative human judgment, ensuring holistic 
evaluation of technical, creative, and ethical competencies in 
AI-augmented design education. 

5. Constructing an "AI + 
Interdisciplinary + Project-Based" 
Model 

This study implemented an "AI + Interdisciplinary + 
Project-based" pedagogical model at Shanghai Guyi Garden, 
targeting cultural innovation empowerment through heritage 
revitalization. The four-month initiative integrated intangible 
cultural heritage preservation, AIGC technologies, and 
materials engineering through an 8-member team (5 product 
designers, 2 cultural researchers, 1 technical consultant) 
under a dual-track mentorship system combining academic 
and industrial expertise (cultural/technical/industrial 
mentors). The technical framework progressed through three 
phases: 1) Cultural decoding employed hybrid human-AI 
workflows, capturing architectural patterns via mobile 
LiDAR scanning to establish point cloud datasets, followed 
by AI-assisted extraction of core cultural symbols (window 
lattices/relief motifs) that informed 500+ AI-generated 
proposals (Midjourney/Stable Diffusion) with 50 finalists 
manually curated; 2) Digital reconstruction utilized Rhino for 
parametric architectural component libraries and Substance 
3D for intelligent material synthesis; 3) Physical validation 
implemented tactile evaluation cards and exhibition hall 
heatmap analysis for user experience optimization. The agile 
workflow featured 3-week development sprints followed by 
1-week validation cycles (4 iterations total), supported by 
Tencent Docs and DingTalk Kanban for collaborative 
management, with technical consultations at critical material 
generation/file verification stages and biweekly tripartite 
reviews addressing cultural, technical, and production 
considerations. Post-design 3D printing achieved 5 units/day 
throughput via standardized cloud manufacturing interfaces, 
contrasting traditional craftsmanship's 14.2 days/unit. 
Outcomes included 6 mass-produced designs from 40 
prototypes, 35% enhanced interdisciplinary competencies 
(peer-assessed via radar charts), 15,000+ exhibition visitors, 
and 85.6 SUS score, collectively validating the model's 
efficacy and scalability in bridging technological innovation 
with cultural sustainability. 
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Figure 2. Cultural and Creative Works 

 

6. Conclusion 
Artificial intelligence-driven interdisciplinary art and 

design education necessitates a dynamic equilibrium between 
instrumental rationality and value rationality, technological 
empowerment and humanistic stewardship, efficiency 
optimization and ethical reflexivity. The strategies and future 
trajectories proposed in this study not only furnish 
methodological scaffolding for pedagogical innovation in 
design education but also contribute theoretical insights into 
the co-evolution of cultural preservation and technological 
governance in the AI era. Subsequent research should probe 
emerging frontiers such as the embodiment of technology 
(e.g., AI’s role in sensory-augmented creativity) and the 
digital perpetuation of cultural DNA (e.g., blockchain-based 
heritage archiving), thereby advancing design education from 
merely adapting to change to orchestrating transformative 
paradigms. 
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