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Abstract 

The rapid of development  of artificial intelligence (AI) technologies has laid  a  fundamental 

evolution in architectural education and design. This research has been implemented  using a 

descriptive-analytical approach and utilizing qualitative methods such as content analysis and 

network analysis with VOSviewer software to investigate the role of AI in enhancing the quality 

of architectural education, adaptive learning processes and sustainable design practices. The 

research hypothesis assumes that the accurate implementation and localization of AI 

technologies, through the integration of data-driven analysis, real-time feedback and human-

machine interaction can significantly improve educational methodologies and the creation of 

innovative and sustainable designs. By analyzing the content of 120 selected  papers, this study 

was presented a three-layer conceptual model including : technological infrastructure (including 

learning algorithms and simulation tools), human creativity and human-machine interaction 

and cultural and climatic localization. The findings suggest that realizing this evolution  requires 

the reinforcement of technological infrastructure, enhancement of digital literacy, and 

reformation in educational structures. This study  emphasizes   the synergy between human 

creativity and technological capabilities and it introduces AI as a  transformative factor in 

education and  architectural design. 
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Extended Abstract 
Introduction 
The rapid advancement  especially in the field of artificial intelligence (AI) has opened a new 

perspective for architectural education and design , a field inherently interdisciplinary has 

always required creative responses to challenges such as performance optimization, , 

achieving sustainability and creative decision-making . Artificial intelligence (AI)  with its 

capacity  to analyze complex data and intelligent solution generation has enabled qualitative 

improvements in education and design. However, existing studies  have  only a superficial 

view of this capacity and have overlooked a deeper understanding of human-machine 

interaction, the role of human creativity and the necessity of localization .This research aims 

to present an applied framework for the purposeful utilization of artificial intelligence in 

education and architectural design from a human-centered and localized perspective; a 

framework that  in addition to improving the quality of learning but it also leads   to nurture 

creativity and facilitate sustainable decision-making.This study has been emphasized  on the 

creative interaction between human and machine and  the role of cultural and social contexts 

in the adoption of technology instead of solely focusing on technology. Accordingly ,  the 

research hypothesis is founded on the principle that implementation of  precise, intelligent 

and context-aware of artificial intelligence technologies can create a fundamental evolution 

in education and architectural design; a transformation that does not aim to replace human 

but rather to promote  human abilities. 
 

Data and Method 

This present study  has a  descriptive-analytical approach and it aims to develop a conceptual 

model for the application of artificial intelligence in education and architectural design by 

utilizing a systematic review of scientific sources from the past decade. To collect  data, 120 

selected papers from reputable databases such as Scopus, Web of Science and Google 

Scholar were analyzed using specialized keywords. In the analysis phase, the data were 

examined using two complementary  methods: 
Bibliometric analysis using VOSviewer software was conducted to visualize co-occurrence and co-

authorship networks, which identified three main conceptual clusters: AI technologies, personalized 

education and sustainable and creative design. 

Bibliometric Analysis: 

Using VOSviewer software, co-word and co-authorship networks were mapped. This analysis 

identified three major conceptual clusters: 

 (1) Core AI technologies, 

 (2) Personalized and adaptive learning in architecture, 

 (3) Sustainable and creative design processes. 
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Figure 1: Architectural Design Education and AI Visualization in VOSviewer 

Qualitative content analysis using manual coding to extract key indicators, opportunitiesand 

localization challenges of AI in architectural education. As a result of these analyses , a three-

layer conceptual model was developed , focusing on  the interaction between technological 

infrastructure, human creativityand cultural contextualization ; a model that integratively 

represents the key dimensions of architecture education and design in the age of artificial 

intelligence. 

 

Figure 2: Three-layer conceptual model of the interaction between artificial intelligence and 

architectural education 

Moreover, through structural analysis of the model, causal relationships among the three 

main layers were examined, and the functional map of each layer in interaction with the 

others was delineated.  
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Results and Discussion 
 

These analyses indicate that despite the considerable potential of artificial intelligence (AI) 

to transform architectural education and design, multiple challenges and limitations persist. 

These include insufficient technological infrastructure, unequal access, inadequate 

specialized preparedness among faculty, cultural barriers and resistance to adopting modern 

technologies, as well as ethical and social concerns that continue to hinder the full 

development of AI applications in this field. Although AI possesses the capability to analyze 

complex data and optimize design processes, it cannot replace human creativity, judgment, 

and contextual understanding. Therefore, AI should be employed as a complementary and 

interactive tool to enhance accuracy, creativity, and sustainability in design. 

Successful realization of this vision requires the advancement of sophisticated technological 

infrastructures, interdisciplinary specialized training for both professors  and students, 

enhancement of digital literacy, and the formulation of clear ethical frameworks. Moreover, 

integrating AI with principles of sustainable design and cultural localization can create new 

opportunities for the revitalization of sustainable architectural environments, particularly 

within industrial brownfields and indigenous contexts such as the city of Tabriz. 

The proposed three-layer conceptual model highlights the coordinated interaction among 

technology, human creativity and cultural context as the key to successful localization of  AI. 

This model can serve as a strategic guide for policymakers, educational planners and 

architectural professionals.Finally, AI is not merely a technological tool but a fundamental 

catalyst for improving educational quality, design creativity and achieving sustainable 

architecture for the future. 
 

Conclusion 

This present study indicated that artificial intelligence technologies can play a key and 

transformative role in the processes of architectural education and design; however, 

realizing this evolution depends on purposeful, precise implementation tailored to local 

contexts. The utilization of technologies such as adaptive learning systems, real-time 

feedback  and algorithms of creative form generation significantly enhances the quality of 

education and strengthens creativity and sustainability in architectural design. In addition , 

attention to organizational culture, development of technological infrastructure and the 

advancement of interdisciplinary skills and digital literacy among professors and students 

are the most critical prerequisites for successful utilization of AI in both educational and 

professional architectural environments. Findings from bibliometric and qualitative 

analyses confirm the central role of machine learning technologies, adaptive education, and 

innovative form generation on this path. 

The presented three-layer conceptual model focusing  the synergistic interaction among 

technological infrastructure, human creativity and cultural localization provides a 

comprehensive framework for understanding the opportunities and challenges of applying 

AI in architectural education. This model can serve as an effective guide for revising 

curriculam , designing interdisciplinary courses, strengthening infrastructures and 

empowering human resources. Finally , artificial intelligence transcends being a mere 

technological tool, positioning itself as a driving and transformative force in enhancing the 

quality of education, design creativity and the sustainability of future architecture. 
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 Therefore, adopting a systematic and forward-looking approach to the development of AI 

applications in architectural education and design—particularly within local contexts—is 

essential and strategic. 
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