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Abstract  

 

Artificial Intelligence (AI) is profoundly reshaping architectural knowledge and design practices. This 

article reexamines the Villard de Honnecourt grid—a medieval geometric device—through the lens of 

generative algorithms and machine learning tools. When integrated into AI-assisted workflows, this 

historical system reveals new projective and interpretive potential. Drawing on an interdisciplinary 

framework that bridges art history with computational design, the study explores the ethical, technical, 

and creative dimensions of this fusion. Case studies from the Universidad Autónoma de Ciudad Juárez 

illustrate how students reinterpret the grid in studio settings, generating hybrid processes that connect 

geometric reasoning with digital production. This critical reactivation of the grid situates it not as a relic 

but as a cognitive and pedagogical tool. Ultimately, the article opens a dialogue between contemporary 

technologies and classical design principles—such as proportion, order, and beauty—advancing a model 

for the responsible, critical, and innovative application of AI in architectural education and practice. 

 
From Medieval Grids to Artificial Intelligence: Geometric Tools in Architectural Education and 

Practice 

Objectives Methodology Contribution 

Reexamine the Villard grid as a 

cognitive and design tool within 

AI-assisted architectural 

education. Establish connections 

between medieval geometry and 

digital workflows. 

Qualitative approach combining 

historical analysis, 

interdisciplinary theory, and case 

studies from UACJ design 

studios. Emphasis on interpretive 

and projective applications. 

Proposes a hybrid design 

pedagogy grounded in classical 

geometry and AI. Advances 

ethical and creative frameworks 

for applying AI to architectural 

theory and practice. 

 

Villard Grid, Artificial Intelligence, Architectural Education 

 

Resumen 

 

La inteligencia artificial (IA) está transformando profundamente el conocimiento y la práctica del diseño 

arquitectónico. Este artículo reexamina la retícula de Villard de Honnecourt —un dispositivo geométrico 

medieval— a través del lente de los algoritmos generativos y modelos de aprendizaje automático. Al 

integrarse en flujos de trabajo asistidos por IA, este sistema histórico adquiere nuevas posibilidades 

interpretativas y proyectuales. Desde un enfoque interdisciplinario que vincula la historia del arte con el 

diseño computacional, el estudio explora las dimensiones éticas, técnicas y creativas de esta fusión. Casos 

de estudio en la Universidad Autónoma de Ciudad Juárez muestran cómo los estudiantes reinterpretan la 

retícula en entornos de clase, generando procesos híbridos que conectan el razonamiento geométrico con 

la producción digital. Esta reactivación crítica posiciona la retícula no como una reliquia, sino como una 

herramienta cognitiva y pedagógica. Finalmente, se establece un diálogo entre tecnologías 

contemporáneas y principios clásicos del diseño como proporción, orden y belleza. 

 
De la retícula medieval a la inteligencia artificial: herramientas geométricas en la enseñanza y 

práctica arquitectónica 

Objetivos Metodología Contribución 

Re-examinar la retícula de 

Villard como herramienta 

cognitiva y de diseño en la 

educación arquitectónica asistida 

por IA. Establecer conexiones 

entre geometría medieval y flujos 

digitales. 

Estudio cualitativo con análisis 

histórico, marco teórico 

interdisciplinario y casos de 

estudio en talleres de diseño de la 

UACJ. Énfasis en aplicaciones 

proyectuales e interpretativas. 

Propone una pedagogía híbrida 

del diseño basada en la geometría 

clásica y la IA. Desarrolla marcos 

éticos y creativos para aplicar la 

IA en la teoría y práctica 

arquitectónica. 

 

Retícula de Villard, Inteligencia Artificial, Educación Arquitectónica 
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Introduction 

 

Artificial Intelligence (AI) has emerged as one of the most disruptive technological forces of the 21st 

century, transforming not only how architecture is designed but how architectural knowledge is 

conceived, taught, and practiced. In this context, the need to critically reassess historical tools becomes 

urgent. Rather than discarding classical frameworks, this chapter reclaims the Villard de Honnecourt 

grid—an emblematic geometric system from the 13th century—as a methodological bridge between 

analog tradition and digital innovation. 

 

Unlike other studies that focus strictly on technical performance or parametric design, the present 

work introduces an interdisciplinary and pedagogical perspective. It demonstrates how a medieval 

diagram can be repurposed as an interface for teaching proportion, order, and spatial reasoning within 

AI-supported design workflows. This grid is not merely a drawing aid; it embodies a philosophical 

structure rooted in harmony, number, and logic. The central hypothesis asserts that, when reactivated 

through machine learning tools and generative algorithms, the Honnecourt grid not only preserves its 

geometric integrity but gains new interpretive and projective capacities. Thus, AI does not replace 

historical knowledge—it amplifies it. 

 

This chapter is structured as follows: 

 

− Section 2 contextualizes the historical and philosophical foundations of the grid. 

− Section 3 explores the intersection of art history and digital technology. 

− Section 4 presents the methodology, including case studies from the Universidad Autónoma de 

Ciudad Juárez. 

− Section 5 discusses key findings on student learning outcomes. 

− Sections 6 and 7 analyze pedagogical and ethical implications, followed by concluding remarks. 

 

Development of headings and subheadings of the chapter with subsequent numbers 

 

1.Introduction 

2. Historical and Symbolic Foundations of the Villard Grid 

2.1 Medieval Geometry and Its Transmission 

2.2 Symbolism, Proportion, and Sacred Architecture 

2.3 The Tetraktys and Pythagorean Influence 

3. From Drawing to Data: Conceptual Bridges Between Past and Present 

3.1 Geometry as Epistemology 

3.2 The Grid in the Age of Algorithm 

3.3 Reframing Symbolism in Contemporary Digital Tools 

4. Educational Applications and Methodological Framework 

4.1 Studio-Based Learning Environments 

4.2 Project-Based Strategies Using Midjourney, AutoCAD, and Canva 

4.3 The Reflective Process and Design Thinking 

5. Case Studies and Design Outcomes 

5.1 Student Projects 2018–2024 at UACJ 

5.2 Visual Results and Reinterpretation of Historical Grids 

5.3 Dialogue Between Manual and Digital Reasoning 

6. Pedagogical Impact and Critical Reflection 

6.1 Hybrid Learning and Ethical Awareness 

6.2 Reclaiming Drawing as Intellectual Practice 

6.3 Symbolic Logic in Design Education 

7. Conclusions and Future Perspectives 

7.1 Educational Contributions of the Honnecourt Grid 

7.2 Innovation Without Obsolescence 

7.3 Potential for Broader Curricular Integration 
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Products in Development (Derived from the Chapter) 

 

2. Historical and Symbolic Foundations of the Villard Grid 

 

The Villard de Honnecourt grid occupies a distinctive position within the intellectual history of 

architectural drawing. Rather than a merely operational instrument, it expresses a medieval epistemology 

in which geometry, symbolism, and craft knowledge constituted an integrated system. Recent 

historiographical contributions demonstrate that medieval diagrams should not be interpreted as primitive 

precursors to Renaissance theory, but as autonomous cognitive tools that shaped how knowledge was 

produced and transmitted [Avermaete & Hurx, 2019; Kruft, 1994]. This aligns with Benjamin’s analysis 

of technological mediation and reproducibility, illuminating how visual artefacts acquire epistemic 

agency across historical periods [Benjamin, 2003]. 

 

Understanding the Villard grid in this broader intellectual lineage reveals its continued 

pedagogical relevance, particularly in design contexts influenced by digital tools and AI-based 

workflows. The proportional and recursive qualities embedded in the grid resonate strongly with 

contemporary algorithmic structures and parametric thinking [Avermaete & Hurx, 2019].Thus, revisiting 

the grid provides a theoretical foundation for anchoring technological innovation within culturally 

grounded and historically informed frameworks. 

 

2.1 Medieval Geometry and Modes of Transmission 

 

Medieval architectural pedagogy emerged through embodied, workshop-based modes of knowledge 

transmission in which drawing served as the primary method of reasoning. Villard de Honnecourt’s 13th-

century sketchbook exemplifies this visual-cognitive tradition: a corpus of diagrams, proportional 

studies, and mechanical inventions presented largely without textual explanation. This absence, rather 

than signalling theoretical deficiency, reflects a reliance on visual thinking as a vehicle for conceptual 

articulation [Kemp, 1992]. 

 

Medieval practitioners externalised reasoning through geometry, organising spatial and 

perceptual understanding via schematic construction. This resonates with Schön’s notion of reflection-

in-action, in which drawing becomes a site for iterative interpretation and decision-making [Schön, 

1983]. It also parallels Creswell’s assertion that qualitative interpretation relies on processes of meaning-

making embedded in situated practices [Creswell, 2014]. 

 

From a contemporary perspective, these analog modes of reasoning display conceptual continuity 

with computational processes based on iteration, relational logic, and pattern recognition. The Villard 

grid anticipates these dynamics by offering a proportional scaffold capable of generating multiple spatial 

configurations—qualities essential in parametric modelling and AI-assisted design environments. 

 

2.2 Symbolism, Proportion, and Sacred Spatial Logic 

 

Medieval architectural culture embedded geometry within theological and cosmological worldviews. 

Harmonic ratios, symmetrical arrangements, and root rectangles served not only structural or aesthetic 

functions but acted as symbolic expressions of divine order [Kemp, 1992]. The Villard grid participated 

in this symbolic logic by articulating relationships between microcosm and macrocosm through 

calibrated divisions and intersecting lines. 

 

Benjamin’s reflections on technical reproduction help contextualise this symbolic continuity, 

underscoring how artefacts can accrue new interpretive layers while preserving conceptual integrity 

across time [Benjamin, 2003]. Such frameworks illuminate why the Villard grid remains pedagogically 

valuable: it cultivates awareness of meaning embedded in proportion—an aspect often overshadowed in 

digital workflows focused on optimisation. 

 

Integrating these symbolic dimensions into design education responds to discussions in 

architectural theory regarding the need to balance computational methods with interpretive depth 

[Breidenich, 2016; Gray, 2022] As AI becomes increasingly prevalent, symbolic logic offers an essential 

counterweight to patterns driven purely by data or visual novelty. 

https://doi.org/10.5334/AH.338
https://books.google.com.mx/books/about/History_of_Architectural_Theory.html?id=OPTfVyHyVW4C&redir_esc=y
https://perio.unlp.edu.ar/catedras/wp-content/uploads/sites/210/2024/04/Benjamin_Walter_La_obra__compressed.pdf
https://doi.org/10.5334/AH.338
https://archive.org/details/scienceofartopti0000kemp
https://www.academia.edu/36335079/Donald_A_Sch%C3%B6n_The_Reflective_Practitioner_How_Professionals_Think_In_Action_Basic_Books_1984_pdf
https://www.academia.edu/36335079/Donald_A_Sch%C3%B6n_The_Reflective_Practitioner_How_Professionals_Think_In_Action_Basic_Books_1984_pdf
https://lccn.loc.gov/2017044644
https://archive.org/details/scienceofartopti0000kemp
https://perio.unlp.edu.ar/catedras/wp-content/uploads/sites/210/2024/04/Benjamin_Walter_La_obra__compressed.pdf
https://doi.org/10.5151/despro-icdhs2016-03_010
https://www.researchgate.net/publication/361372756_An_Introduction_to_the_History_of_Architecture_Art_Design
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2.3 The Tetraktys and Pythagorean Influence 

 

The conceptual foundation of the Villard grid is intertwined with ancient philosophical traditions, notably 

the Pythagorean Tetraktys. This triangular arrangement of the integers 1–4 embodied divine harmony 

through ratios that governed both musical and architectural composition. Medieval builders adopted these 

harmonic systems, enabling geometry to function simultaneously as structure, symbol, and cosmological 

diagram [Kruft, 1994]. 

 

This symbolic lineage is particularly relevant in contemporary digital contexts. AI systems can 

reproduce formal variation, but without epistemic grounding they risk devolving into mere visual 

experimentation. Symbolic structures such as the Tetraktys provide conceptual constraints that orient 

computational tools toward meaningful design outcomes. This aligns with current discussions on AI’s 

role as collaborator rather than autonomous generator [Elgammal, 2019]. 

 

Moreover, integrating symbolic geometry into AI-assisted pedagogy invites critical reflection on 

how algorithms interpret proportion—raising questions about bias, distortion, and the translation of 

cultural knowledge into computational systems [Hegazy & Saleh, 2023; Oxman, 2017]. 

 

Completely, as emphasised in recent educational analyses, innovative uses of AI must include 

reflective and humanistic frameworks capable of balancing creativity with ethical awareness [Nerantzi 

et al., 2023.The Villard grid, grounded in symbolic logic, offers precisely such a foundation. 

 

3. From Drawing to Data: Conceptual Bridges Between Past and Present 

 

The evolution from analogue drawing systems to digital and AI-assisted design environments has 

transformed the ways in which architectural knowledge is generated, represented, and transmitted. Yet 

this transformation should not be understood as a rupture. Rather, it forms part of a broader continuum 

in which symbolic geometries, such as the Villard de Honnecourt grid, continue to structure conceptual 

reasoning. By examining the grid as a methodological and epistemological device, this section 

investigates how historical forms of visual logic intersect with computational processes, demonstrating 

that traditional geometric frameworks offer critical resources for navigating contemporary technological 

change [Oxman, 2017]. 

 

The conceptual bridges addressed in this section emphasise how drawing—long treated as a 

reflective and interpretive act—remains central to architectural thinking, even as design workflows 

incorporate generative algorithms and machine-learning models. The Villard grid offers a productive 

lens through which to understand these transitions, illustrating how proportion, relationship, and iterative 

transformation underpin both pre-modern and digital approaches to form-making. 

 

3.1 Geometry as Epistemology 

 

Drawing has historically served as a primary mode of reasoning within architecture. It facilitates the 

externalisation of thought, the testing of hypotheses, and the negotiation between intention and 

representation. Schön’s [1983] concept of reflection-in-action underscores the role of drawing as a 

dialogic process in which designers engage in cycles of revision and interpretation. In medieval practice, 

this reflective dimension was embedded within diagrammatic systems such as the Villard grid, which 

articulated relationships of symmetry, sequence, and proportion through lines rather than text. 

 

Kruft [1994] emphasises that drawing in pre-modern periods should be considered a theoretical 

structure in its own right. It was not subordinate to written treatises but formed a central mechanism 

through which architectural knowledge was constructed and communicated. In this sense, geometry 

functions epistemologically: it mediates perception, structures conceptual understanding, and shapes the 

logics through which design decisions are made. 

 

 

 

 

 

https://books.google.com.mx/books/about/History_of_Architectural_Theory.html?id=OPTfVyHyVW4C&redir_esc=y
https://doi.org/10.3390/arts8010026?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.21608/msaeng.2023.291873
https://www.scribd.com/document/460956877/290a0f7d-e08a-4434-a480-0510c63e1b36
https://www.researchgate.net/publication/386332016_Creative_ideas_to_use_AI_in_education_A_crowdsourced_collection
https://www.researchgate.net/publication/386332016_Creative_ideas_to_use_AI_in_education_A_crowdsourced_collection
https://www.scribd.com/document/460956877/290a0f7d-e08a-4434-a480-0510c63e1b36
https://www.academia.edu/36335079/Donald_A_Sch%C3%B6n_The_Reflective_Practitioner_How_Professionals_Think_In_Action_Basic_Books_1984_pdf
https://books.google.com.mx/books/about/History_of_Architectural_Theory.html?id=OPTfVyHyVW4C&redir_esc=y
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In contemporary architectural education, where computational tools introduce new forms of 

abstraction—parametric transformations, data-driven modelling, and recursive operations—this 

epistemic role of geometry acquires renewed importance. Students must not only learn to operate digital 

tools but also develop the capacity to interpret and guide the logics that underpin them. This position 

aligns with discussions in design research that examine how digital systems reshape authorship and 

conceptual intent [Breidenich, 2016]. 

 

Furthermore, geometry offers an inclusive entry point for design learning in multicultural and 

interdisciplinary environments. Its visual clarity and universal vocabulary support equitable 

participation, facilitating knowledge acquisition without relying solely on linguistic or disciplinary 

expertise. By foregrounding geometry as a cognitive tool, architectural education can foster reflective, 

accessible, and culturally responsive approaches to digital innovation [Gray, 2022]. 

 

3.2 The Grid in the Age of Algorithm 

 

Despite the profound transformation brought about by digital technologies, the grid remains a persistent 

structuring device within architectural design. In historical contexts, grids provided proportion, 

alignment, and spatial anchoring. In contemporary computational environments, they can encode 

variables, constraints, and conditional relationships, functioning as dynamic systems rather than static 

frameworks. 

 

The Villard grid demonstrates remarkable conceptual continuity with these algorithmic 

structures. Its modular divisions, harmonic relationships, and recursive geometries anticipate principles 

that are now foundational in parametric design, including scalability, adaptability, and embedded logic. 

This continuity makes the grid an effective pedagogical tool for introducing students to the relational 

thinking required by computational workflows. 

 

Studio-based experiments conducted between 2018 and 2024 at the Universidad Autónoma de 

Ciudad Juárez revealed how these continuities can be productively mobilised. Students employed 

accessible platforms such as Canva and AutoCAD, as well as AI-enhanced tools like Midjourney, to 

reinterpret the grid within digital contexts. These exercises did not treat the grid as a historical artefact 

but as a conceptual mediator that structured exploration across analogue and digital media. The resulting 

outputs demonstrated how symbolic geometries could orient computational processes, maintaining 

coherence even within generative workflows that tend toward formal variation [Onatayo et al., 2024]. 

 

Such integration resonates with current approaches to AI-assisted design that consider the role of 

machine learning not as a generator of isolated novelty but as a collaborator embedded within reflective 

pedagogical frameworks [Elgammal, 2019; Hegazy & Saleh, 2023]. 

 

3.3 Reframing Symbolism in Contemporary Digital Tools 

 

Digital design environments often privilege efficiency, optimisation, and rapid form generation. While 

these qualities offer significant advantages, they can inadvertently marginalise the symbolic, ethical, and 

interpretive dimensions of architectural practice. Reintroducing historical systems such as the Villard 

grid into digital workflows provides a counterbalance, helping students situate computational tools within 

broader conceptual and cultural frameworks. 

 

This reframing operates on several levels. First, it positions geometry as a language of meaning 

rather than merely a formal instrument. The grid’s proportional logic encourages students to consider 

how spatial relationships communicate ideas and values. 

 

Second, it challenges assumptions embedded in AI systems by requiring students to articulate 

conceptual intent before generating outputs. As Weber et al. [2023], argue, effective human–AI 

collaboration depends on thoughtful integration, interpretive oversight, and the epistemic clarity guiding 

prompts and decision-making. 

 

Third, symbolic frameworks offer a means of reflecting on the limitations and biases inherent in 

digital tools. By comparing manual, vector-based, and AI-generated iterations, students can identify 

where algorithms misinterpret proportional cues or overemphasise specific formal tendencies.  

https://doi.org/10.5151/despro-icdhs2016-03_010
https://www.researchgate.net/publication/361372756_An_Introduction_to_the_History_of_Architecture_Art_Design
https://doi.org/10.3390/architecture4040046
https://doi.org/10.3390/arts8010026?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.21608/msaeng.2023.291873
https://lutpub.lut.fi/bitstream/handle/10024/168601/weber_et_al_desigining_successful_human-ai_post-print.pdf?sequence=3
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This reflective process fosters critical digital literacy and a more responsible engagement with 

technological tools [Nerantzi et al., 2023]. 

 

In this sense, the Villard grid serves both as a methodological scaffold and as a conceptual lens 

through which digital processes may be interrogated. It exemplifies a pedagogical model in which 

tradition and innovation are not positioned as oppositional forces but as components of a continuous 

intellectual lineage. The shift from drawing to data is therefore not a linear progression but a dialogue 

between symbolic reasoning and computational possibility, each informing and enriching the other. 

 

4. Educational Applications and Methodological Framework 

 

The pedagogical integration of the Villard de Honnecourt grid into contemporary design studios has 

demonstrated that historical symbolic systems retain methodological relevance when embedded within 

hybrid analogue–digital workflows. This section outlines the educational strategies implemented at the 

Universidad Autónoma de Ciudad Juárez between 2018 and 2024 and situates them within a qualitative 

methodological framework. The approach aligns with interpretative research traditions described by 

Creswell [2014], seeking to understand how students engage with geometric reasoning across different 

representational environments—manual drawing, vector-based modelling, and AI-assisted image 

generation—while cultivating reflective and conceptually grounded design practices. 

 

The methodology is informed by pedagogical theories that emphasise experiential learning, 

design thinking, and the analysis of student-generated artefacts. The grid served as an epistemic variable 

through which the relationship between symbolic geometry and computational transformation could be 

examined. These pedagogical interventions were designed not only to teach technical procedures but to 

foster conceptual clarity, spatial intuition, and critical awareness of how digital tools interpret and 

transform geometric cues—an issue highlighted in recent discussions on AI-supported creative processes 

[Elgammal, 2019]. 

 

4.1 Studio-Based Learning Environments 

 

Studio-based instruction formed the primary pedagogical context for the study. Students began with 

analogue exercises that foregrounded proportional reasoning through the reconstruction of classical 

geometries, including the Golden Ratio, harmonic progressions, and the Tetraktys. These exercises 

introduced the Villard grid as both a compositional scaffold and a conceptual structure for organising 

spatial relationships. By engaging with geometry through manual drawing, students developed 

foundational skills in calibration, alignment, and spatial hierarchy. 

 

The analogue phase also served an interpretative function. Without reliance on computational 

precision, students were required to negotiate proportion visually, confronting the limitations of intuition 

while learning to articulate conceptual intent. This aligns with Schön’s [1983] understanding of 

“reflection-in-action,” in which drawing becomes a cognitive laboratory for testing ideas and refining 

judgement. 

 

As students advanced, the studio environment facilitated the transition to digital tools. The 

emphasis was not on technological mastery per se, but on understanding how geometric reasoning and 

symbolic intent could be translated into new representational logics. This progressive shift from manual 

to digital practice established the basis for hybrid workflows that integrated geometry, design thinking, 

and computational experimentation—an approach consistent with contemporary pedagogical calls for 

flexible and adaptive methodologies in creative disciplines [Nerantzi et al., 2023]. 

 

4.2 Project-Based Strategies Using Midjourney, AutoCAD, and Canva 

 

The second phase of the pedagogical model introduced a series of project-based assignments that 

combined analogue reasoning with digital and AI-enhanced methodologies. Students initially used 

accessible platforms such as Canva and Piktochart to map geometric relationships derived from the 

Villard grid, overlaying modular structures onto visual narratives. These tools provided an inclusive 

introduction to digital composition, particularly for students without prior experience in design software. 

More advanced students expanded this work through vector-based programmes such as AutoCAD, 

enabling precise manipulation of symmetry, layering, and scaling.  

https://www.researchgate.net/publication/386332016_Creative_ideas_to_use_AI_in_education_A_crowdsourced_collection
https://lccn.loc.gov/2017044644
https://doi.org/10.3390/arts8010026?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://www.academia.edu/36335079/Donald_A_Sch%C3%B6n_The_Reflective_Practitioner_How_Professionals_Think_In_Action_Basic_Books_1984_pdf
https://www.researchgate.net/publication/386332016_Creative_ideas_to_use_AI_in_education_A_crowdsourced_collection
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The integration of Midjourney further extended the design space by allowing students to test how 

generative algorithms interpret proportional cues embedded in textual prompts. These prompts were 

deliberately linked to geometric parameters—e.g., “recursive grid systems,” “harmonic proportion,” or 

“Villard-based symmetry”—in order to evaluate how AI-generated outputs aligned with or diverged from 

the conceptual intent of the grid. 

 

Such experimentation reflects broader trends in the use of AI within architectural design 

education, where generative tools operate not as autonomous designers but as collaborators requiring 

interpretive oversight [Weber et al., 2023], Additionally, recent analyses show that the rapid evolution 

of AI—from parametric exploration to “machine hallucination”—poses both pedagogical challenges and 

opportunities [Hegazy & Saleh, 2023]. 

 

The resulting artefacts reflected a coherent progression from manual reasoning to computational 

elaboration. AI did not replace conceptual processes but instead provided rapid visualisations that 

students could analyse, critique, and refine. This iterative workflow demonstrated that symbolic 

geometries can effectively guide generative processes, ensuring that digital outputs remain anchored in 

conceptual and proportional logic [Onatayo et al., 2024]. 

 

Such strategies also expand technological accessibility. By integrating low-barrier tools alongside 

more advanced software and AI, the methodology accommodated diverse technological literacies while 

maintaining a consistent emphasis on conceptual reasoning. 

 

4.3 The Reflective Process and Design Thinking 

 

Reflection constituted a central element of the pedagogical framework. Each project culminated in a 

critical review in which students compared manual, vector-based, and AI-generated iterations of their 

work. These reflective analyses required them to articulate conceptual continuities and transformations, 

identify misalignments between intention and output, and assess the interpretive role of different tools. 

 

The Villard grid served as a reference structure through which students could evaluate the 

coherence of their design decisions. Its proportional logic provided criteria for assessing spatial 

hierarchy, rhythm, and internal consistency, enabling students to distinguish between formal variation 

and meaningful transformation. This reflective process strengthened metacognitive awareness and 

encouraged students to view design not simply as form generation but as conceptual articulation. 

 

Ethical considerations were also foregrounded. Students examined how AI systems could distort 

symbolic relationships, perpetuate biases, or obscure authorship. These discussions contributed to 

broader educational objectives that emphasise responsible innovation within design education, echoing 

what recent literature identifies as essential competencies for navigating AI-integrated creative 

environments [Elgammal, 2019; Weber et al., 2023]. 

 

Overall, the methodological framework demonstrated that combining historical geometry with 

contemporary computational tools fosters conceptual rigour, reflective practice, and inclusive learning 

environments. It supports a pedagogical model in which symbolic reasoning and technological 

experimentation reinforce rather than oppose one another, offering a robust foundation for future 

developments in architectural education. 

 

5. Case Studies and Design Outcomes 

 

Students were first introduced to the Villard grid through analogue exercises that emphasised 

proportional reconstruction and interpretative drawing. Using compasses, straightedges, and freehand 

techniques, they explored geometric relationships inspired by medieval traditions, including harmonic 

sequences and configurations derived from the Tetraktys. This initial stage prioritised perceptual 

sensitivity and conceptual grounding over technical precision, enabling students to understand geometry 

as a cognitive and methodological process rather than as a merely descriptive tool—an approach 

consistent with the role of visual reasoning described by Kemp [1992]. 

 

 

https://lutpub.lut.fi/bitstream/handle/10024/168601/weber_et_al_desigining_successful_human-ai_post-print.pdf?sequence=3
https://doi.org/10.21608/msaeng.2023.291873
https://doi.org/10.3390/architecture4040046
https://doi.org/10.3390/arts8010026?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://lutpub.lut.fi/bitstream/handle/10024/168601/weber_et_al_desigining_successful_human-ai_post-print.pdf?sequence=3
https://archive.org/details/scienceofartopti0000kemp
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As the semester progressed, students transitioned to digital platforms. Tools such as Canva and 

Piktochart served as accessible entry points into vector-based representation, allowing students to 

translate hand-drawn diagrams into layered compositions. These applications supported the organisation 

of geometric modules, text, and symbolic cues in a way that preserved the conceptual logic of analogue 

studies while enabling digital refinement. Such transitions mirror observations within design pedagogy 

regarding the value of historical frameworks in supporting creative methods [Breidenich, 2016; Gray, 

2022]. 

 

For students with greater technical fluency, software such as AutoCAD or Illustrator provided 

opportunities to expand the geometric structures into more complex arrangements. Beginning in 2021, 

AI interfaces like Vizcom and Midjourney added a speculative dimension to the workflow. Rather than 

replacing design thinking, these systems were introduced as interpretative collaborators capable of 

generating visual variations based on textual prompts derived from geometric principles. This aligns with 

contemporary analyses that position AI as an augmentative partner rather than an autonomous designer 

[Elgammal, 2019; Hegazy & Saleh, 2023]. 

 

Students examined how AI interpreted or misinterpreted proportional cues, using these outcomes 

to refine their own understanding of symbolic reasoning. Across the six-year period, students 

demonstrated increasing capacity to articulate how the Villard grid influenced their decisions, both 

procedurally and conceptually. Their work illustrates that historical systems can integrate naturally into 

technologically diverse learning environments, even for students with varying levels of prior digital 

experience—an outcome also recognised in broader studies of AI integration in architectural education 

[Onatayo et al., 2024]. 

 

5.1 Student Projects 2018–2024 at UACJ 

 

Students were first introduced to the Villard grid through analogue exercises. Working with compass, 

ruler, and freehand linework, they reconstructed proportional systems derived from medieval traditions, 

including geometric relationships informed by the Tetraktys and the Golden Ratio. This preliminary stage 

emphasised spatial rhythm, calibration, and compositional hierarchy. In Schön’s [1983] terms, drawing 

functioned as “reflection-in-action,” allowing students to reason through sketching, refine intuition, and 

recognise proportion as a cognitive process rather than a purely technical skill. 

 

As students progressed, the grid transitioned into digital platforms. Software such as Canva and 

Piktochart enabled accessible translation from analogue diagrams into vector-based compositions. 

AutoCAD and Illustrator offered greater precision, layering, and modular refinement. Crucially, these 

platforms allowed students with varying technological backgrounds to participate meaningfully, aligning 

with inclusive pedagogical principles that widen access to architectural tools. 

 

From 2021 onwards, the integration of AI interfaces—most notably Vizcom and Midjourney—

added a new dimension. Here, AI acted not as a generator of arbitrary novelty but as a collaborator, 

producing rapid visual feedback that students evaluated, compared, and iteratively refined. Prompts were 

often structured around geometric cues extracted from the Villard grid, encouraging students to 

understand how symbolic systems could inform or constrain computational generation [Weber et al., 

2023]. 

 

This multimodal approach—hand, vector, and AI—helped students navigate design spaces that 

combined intuition with algorithmic reasoning, reflecting what Oxman [2017] identifies as the 

“entanglement” between human intentionality and computational processes. 

 

5.2 Visual Results and Reinterpretation of Historical Grids 

 

The visual outcomes produced through these pedagogical experiments showed consistent evidence of 

symbolic retention, proportional coherence, and conceptual clarity. In analogue sketches, students 

demonstrated control over alignment, rhythm, and hierarchical organisation. These early exercises often 

revealed how geometric scaffolding—particularly the Villard grid—supported perceptual coherence and 

reduced the arbitrariness that can characterise early-stage compositions. 

 

https://doi.org/10.5151/despro-icdhs2016-03_010
https://www.researchgate.net/publication/361372756_An_Introduction_to_the_History_of_Architecture_Art_Design
https://www.researchgate.net/publication/361372756_An_Introduction_to_the_History_of_Architecture_Art_Design
https://doi.org/10.3390/arts8010026?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.21608/msaeng.2023.291873
https://doi.org/10.3390/architecture4040046
https://www.academia.edu/36335079/Donald_A_Sch%C3%B6n_The_Reflective_Practitioner_How_Professionals_Think_In_Action_Basic_Books_1984_pdf
https://lutpub.lut.fi/bitstream/handle/10024/168601/weber_et_al_desigining_successful_human-ai_post-print.pdf?sequence=3
https://lutpub.lut.fi/bitstream/handle/10024/168601/weber_et_al_desigining_successful_human-ai_post-print.pdf?sequence=3
https://www.scribd.com/document/460956877/290a0f7d-e08a-4434-a480-0510c63e1b36


66 

 

 

Digital reinterpretations introduced further layers of complexity. Students used vector tools to 

refine proportional relationships, adjust module size, and incorporate text and annotation. These digital 

overlays allowed for precise manipulation of the geometric logic embedded in the grid and facilitated 

cross-platform continuity between analogue and digital environments. 

 

The introduction of AI expanded the representational possibilities of the grid. When students 

crafted prompts drawing explicitly on geometric terminology—such as “recursive symmetry,” “harmonic 

progression,” or “Villard-derived modularity”—Midjourney generated speculative visualisations that 

echoed medieval logic while experimenting with contemporary aesthetic forms. These images did not 

replace manual or vector-based work; rather, they acted as comparative references through which 

students could trace conceptual shifts, identify distortions, or evaluate the coherence of algorithmic 

outputs. This process aligns with discussions on how AI-mediated outputs require reflective 

interpretation to avoid superficial formalism [Hegazy & Saleh, 2023]. 

 

Overall, the hybrid compositions revealed that the Villard grid supported consistent visual 

reasoning across analogue, vector, and AI environments. The strongest results maintained continuity 

from one representational mode to another, demonstrating that symbolic geometry can function 

effectively as a conceptual anchor in technologically varied workflows. 

 

5.3 Dialogue Between Manual and Digital Reasoning 

 

One of the most significant outcomes of this multi-year study was the emergence of a reflective dialogue 

between manual and digital modes of reasoning. Students did not perceive analogue drawing and 

computational tools as competing methodologies; instead, they understood each to offer distinct 

epistemic contributions. Manual drawing fostered intuitive engagement with proportion, alignment, and 

spatial rhythm, while digital tools enabled compositional precision, iterative refinement, and scalable 

transformation. 

 

AI added a third register to this dialogue. Its capacity for rapid variation broadened the design 

space, but it also required careful interpretative oversight. Students learned to position AI outputs within 

a critical framework, assessing how the machine responded to geometric cues and determining when its 

interpretations reinforced or diverged from the conceptual foundations established during the analogue 

phase.  

 

This reflective dynamic resonates with Oxman’s [2017] description of hybridised creative 

processes in which meaning emerges from the interaction between human judgement and computational 

agency. This iterative movement between hand, vector, and AI strengthened students’ understanding of 

design as a process of translation—moving from intuition to computation, from symbolic structure to 

digital elaboration, and from historical reference to contemporary speculation. Such reflective 

engagement aligns with constructivist and design-thinking pedagogies, which emphasise iterative 

experimentation, critical comparison, and the synthesis of tacit and explicit knowledge. 

 

The case studies collectively demonstrate that symbolic geometries remain pedagogically potent. 

The Villard grid supported not only formal coherence but also conceptual depth, providing students with 

a means to navigate technological complexity while maintaining interpretative clarity. The results affirm 

that tradition and innovation need not be positioned as oppositional forces; when thoughtfully integrated, 

they form a generative continuum through which architectural knowledge can be reinterpreted and 

expanded. 

 

6. Pedagogical Impact and Critical Reflection 

 

The integration of the Villard de Honnecourt grid into analogue, digital, and AI-assisted design processes 

generated a hybrid pedagogical model that enhanced conceptual reasoning, spatial cognition, and ethical 

awareness. The longitudinal experiments conducted between 2018 and 2024 demonstrated that students 

benefit from engaging with multiple representational systems, each of which validates and challenges 

different dimensions of geometric understanding. This section synthesises the pedagogical implications 

of these findings, emphasising the relevance of symbolic geometry as both a methodological and 

epistemological anchor in contemporary architectural education—a position consistent with broader 

discussions on hybridised creative processes in design [Oxman, 2017]. 

https://doi.org/10.21608/msaeng.2023.291873
https://www.scribd.com/document/460956877/290a0f7d-e08a-4434-a480-0510c63e1b36
https://www.scribd.com/document/460956877/290a0f7d-e08a-4434-a480-0510c63e1b36
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6.1 Hybrid Learning and Ethical Awareness 

 

The hybrid methodological approach encouraged students to work fluidly across manual drawing, vector 

illustration, and AI-generated imagery. By juxtaposing these tools, students could compare how each 

medium encoded geometric logic, reshaped proportional relationships, or influenced the interpretation 

of spatial order. This comparative analysis exposed them to the methodological variables central to the 

study: 

 

1. Manual drawing versus AI generation, 

2. Geometric symbolism versus computational pattern-making, 

3.  Traditional pedagogy versus hybrid digital methods. 

 

This analytical engagement cultivated heightened ethical awareness. Students critically examined 

how algorithmic systems interpret or distort geometric cues, prompting discussions about authorship, 

transparency, and the limitations of generative models—concerns widely documented in studies of AI-

assisted creative workflows [Elgammal, 2019]. Several students noted that AI could misrepresent 

symbolic structures or overemphasise certain formal tendencies, underscoring the need for interpretive 

oversight rather than passive reliance on automated outcomes. 

 

Additionally, the hybrid methodology broadened access to technological learning. Students with 

limited experience in modelling software were able to participate meaningfully through tools such as 

Canva and AI-based generators. This inclusivity reflects current educational perspectives advocating for 

democratic access to digital tools and ethically informed pedagogies [Nerantzi et al., 2023]. By grounding 

experimentation in historical geometry, the methodology ensured that symbolic reasoning remained 

central, irrespective of technological proficiency. 

 

6.2 Reclaiming Drawing as Intellectual Practice 

 

Although digital and AI-based tools expanded students’ representational possibilities, manual drawing 

retained a foundational role. Early exercises revealed that drawings produced without geometric 

scaffolding often exhibited inconsistencies in scale, hierarchy, and compositional clarity. In contrast, 

drawings informed by the Villard grid displayed coherence, intentionality, and a clearer articulation of 

spatial logic. 

 

Reconstructing the grid required students to engage with geometry through an iterative, embodied 

process—measuring, adjusting, and calibrating spatial relationships. Drawing thus functioned as a mode 

of inquiry, echoing Schön’s [1983] characterisation of reflective practice. Students encountered geometry 

not as a static set of rules but as a generative and interpretive system. 

 

Digital tools extended rather than diminished this reflective foundation. Hand-drawn grids were 

translated into vector-based structures, enabling systematic refinement through changes in scaling, 

layering, symmetry, and spatial rhythm. AI-generated iterations added an additional interpretive layer, 

revealing how conceptual decisions could be amplified, challenged, or reframed by computational 

processes. This dynamic reflects what Hegazy & Saleh [2023] describe as the dual potential of AI to both 

expand and destabilise design reasoning. In the strongest cases, the lineage from manual drawing to AI-

generated imagery remained perceptible, demonstrating that conceptual clarity can guide technological 

transformation rather than be overshadowed by it. 

 

6.3 Symbolic Logic in Design Education 

 

One of the most significant contributions of the methodology was the reintegration of symbolic logic into 

design pedagogy. Students learned to identify underlying harmonic structures—such as the Tetraktys, 

the golden ratio, and recursive grids—and to deploy them as conceptual devices rather than as stylistic 

motifs. This approach countered prevailing trends in digital design education that overemphasise formal 

novelty at the expense of interpretive depth. 

 

AI proved especially instructive when prompts were structured around geometric principles. 

Instead of generating arbitrary variations, the algorithms frequently produced outputs aligned with the 

proportional logic embedded in the prompts.  

https://doi.org/10.3390/arts8010026?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://www.researchgate.net/publication/386332016_Creative_ideas_to_use_AI_in_education_A_crowdsourced_collection
https://www.academia.edu/36335079/Donald_A_Sch%C3%B6n_The_Reflective_Practitioner_How_Professionals_Think_In_Action_Basic_Books_1984_pdf
https://doi.org/10.21608/msaeng.2023.291873
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This confirms observations from research on human–AI collaboration, which argues that 

computational processes must be guided by clear epistemic frameworks to prevent conceptual drift 

[Weber et al., 2023]. 

 

The integration of symbolic logic also encouraged students to situate architectural form within 

broader cultural and philosophical narratives. Geometry became a medium for exploring questions of 

order, hierarchy, meaning, and interpretation. This orientation supports models of technological 

humanism in which digital tools are used to deepen conceptual understanding rather than to accelerate 

production—a perspective echoed in contemporary educational analyses of AI’s transformative potential 

[Nerantzi et al., 2023]. 

 

6.4 Synthesis and Educational Relevance 

 

Across the empirical studies and theoretical reflections, several pedagogical outcomes emerged: 

 

− Historical Geometry (Section 2): Students engaged with geometry as symbolic cognition, 

recognising its interpretive and conceptual dimensions. 

 

− Drawing-to-Data Continuum (Section 3): The Villard grid translated effectively into digital and 

AI-assisted workflows, revealing structural continuity across media. 

 

− Studio Applications (Section 4): Hybrid learning strengthened proportional reasoning, spatial 

clarity, and methodological reflection. 

 

− Design Outcomes (Section 5): AI-supported visualisations retained and, in some cases, enriched 

the symbolic logic embedded in the grid. 

 

Together, these findings indicate that integrating symbolic geometry with accessible digital tools 

and critically guided AI processes enhances students’ capacity for intentional, reflective, and 

intellectually grounded design work. The methodology affirms that classical geometric systems continue 

to offer pedagogical and epistemic value, functioning as stable frameworks through which technological 

innovation can be meaningfully interpreted. 

 

The hybrid model presented in this chapter thus contributes to wider efforts in architectural 

education to balance computational experimentation with conceptual depth. By cultivating symbolic 

literacy, reflective awareness, and ethical engagement, it positions students to navigate technological 

complexity without relinquishing interpretative responsibility—resonating with broader discussions on 

hybrid human–machine creativity [Oxman, 2017]. 

 

7. Conclusions and Future Perspectives 

 

The analysis developed throughout this chapter demonstrates that the Villard de Honnecourt grid retains 

pedagogical and epistemological relevance within contemporary architectural education, particularly 

when integrated into hybrid analogue–digital workflows. Rather than functioning as a historical artefact 

confined to medieval design practice, the grid emerged as a conceptual instrument mediating between 

symbolic reasoning and computational transformation. Its capacity to articulate proportional 

relationships, spatial hierarchies, and harmonic structure provides a stable foundation through which 

students can navigate the increasingly complex technological landscape of architectural production—a 

dynamic consistent with broader discussions of hybrid human–machine creativity [Oxman, 2017]. 

 

The empirical cases examined in previous sections illustrate that students were able to employ 

the grid as a cognitive scaffold, structuring design decisions across manual drawing, vector-based 

modelling, and AI-generated imagery. Importantly, AI did not supplant conceptual reasoning; instead, 

when guided by clear geometric cues, generative tools contributed to reflective analysis and expanded 

the range of visual possibilities. This aligns with contemporary research emphasising the need for 

interpretive oversight and thoughtful human–AI collaboration in creative disciplines [Weber et al., 2023]. 

 

https://lutpub.lut.fi/bitstream/handle/10024/168601/weber_et_al_desigining_successful_human-ai_post-print.pdf?sequence=3
https://www.researchgate.net/publication/386332016_Creative_ideas_to_use_AI_in_education_A_crowdsourced_collection
https://www.scribd.com/document/460956877/290a0f7d-e08a-4434-a480-0510c63e1b36
https://www.scribd.com/document/460956877/290a0f7d-e08a-4434-a480-0510c63e1b36
https://lutpub.lut.fi/bitstream/handle/10024/168601/weber_et_al_desigining_successful_human-ai_post-print.pdf?sequence=3
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7.1 Educational Contributions of the Honnecourt Grid 

 

The deployment of the Villard grid in studio environments revealed its potential to strengthen conceptual 

clarity and proportional awareness. Students working with the grid consistently demonstrated improved 

control over spatial rhythm, alignment, and hierarchical organisation. Moreover, they reported that the 

grid facilitated a deeper understanding of how formal relationships contribute to architectural intent. 

 

From an instructional standpoint, the grid served as a methodological anchor supporting the 

articulation of design decisions. It provided criteria for evaluating visual coherence across analogue and 

digital iterations, enabling students to distinguish between meaningful transformations and superficial 

variation. As architectural education continues to integrate digital and AI-enhanced tools, such anchoring 

becomes increasingly valuable for cultivating intentionality and critical awareness—particularly as AI 

technologies evolve in ways that risk formal novelty without conceptual substance [Hegazy & Saleh, 

2023]. 

 

7.2 Innovation Without Obsolescence 

 

A central outcome of this study is the recognition that technological innovation does not necessitate the 

abandonment of traditional design systems. The Villard grid demonstrates that classical geometry can 

coexist productively with AI-assisted workflows, offering a conceptual foundation that guides 

computational exploration while mitigating potential excesses. This challenges deterministic narratives 

that frame digital technologies as inherently disruptive or as rendering historical knowledge obsolete. 

 

Instead, the chapter positions innovation as an iterative and cumulative process in which new 

tools extend, rather than replace, existing forms of reasoning. AI may accelerate design processes and 

generate formal diversity, but its pedagogical value depends on the conceptual frameworks through 

which it is interpreted. This position is reinforced by analyses of AI as a creative collaborator whose 

outputs acquire meaning only when integrated within reflective and culturally informed design logics 

[Elgammal, 2019]. 

 

Such a balanced perspective supports a model of architectural education that fosters both 

technological fluency and epistemological depth—qualities essential for navigating the evolving 

landscape of professional practice and consistent with methodological orientations toward interpretative 

inquiry [Creswell, 2014]. 

 

7.3 Potential for Broader Curricular Integration 

 

The findings presented here point toward opportunities for extending the integration of symbolic 

geometry and AI-assisted design across architectural curricula. The methodological framework 

employed in this study—grounded in iterative experimentation, reflective practice, and comparative 

analysis—could be adapted for use in advanced studios, theory courses, or interdisciplinary 

collaborations exploring the intersection of computation, representation, and cultural meaning. 

 

Future research might expand the empirical scope of this work by incorporating additional 

symbolic systems, assessing long-term learning outcomes, or examining how students apply these 

conceptual tools in professional contexts. There is also potential for international collaboration aimed at 

developing open-access pedagogical resources that make historically grounded geometric methodologies 

accessible to a broader range of institutions. 

 

As Nerantzi et al. [2023] argue, innovative uses of AI in education require approaches that move 

beyond efficiency to prioritise reflection, ethical engagement, and the reconfiguration of learning 

objectives. The Villard grid offers a compelling foundation for such efforts, positioning symbolic 

geometry as a bridge between the intellectual traditions of the past and the technological possibilities of 

the future. 
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Graphic Set: AI-generated reinterpretations of Villard grids 

 

Pedagogical Model: Diagram of hybrid teaching methodology 

 

Toolbox: Exercises integrating hand-drawing with digital tools 

 

Educational Publication: Guidelines for teaching historical geometry with AI 

 

Including figures and tables-Editable 

 

Box 1 
 

 
 

Figure 1 

The geometric grids of Villard de Honnecourt, created in the 13th 

century, continue to be reinterpreted in modern design, integrating 

tradition and technology 

 Source: Author’s interpretation based on the proposals of Haslam and Van der 

Graaf. 

 

Box 2 
 

 
 

Figure 2 

 Reinterpretation of the Tetraktys through digital means and AI, as well 

as the variation employed by Villard de Honnecourt  
 Source: Author’s private archive. 
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Box 3 
 

 
 

Figure 3 

 Applications of Villard de Honnecourt’s Grid in Students’ Designs 

(2018–2025) 

 Source: Author’s private archive. 

 

 

Methodology 

 

This research adopts a qualitative and interpretative methodology, combining historical analysis, 

theoretical inquiry, and empirical observation within academic settings. The core variable is the Villard 

de Honnecourt grid, studied both as a historical-symbolic artifact and as a design structure reactivated 

through AI tools. 

 

The criteria compared include: 

 

− Manual Drawing vs AI Generation 

− Geometric Symbolism vs Computational Patterns 

− Traditional Pedagogy vs Hybrid Digital Methods 

 

Workshops were conducted between 2018 and 2024 at Universidad Autónoma de Ciudad Juárez 

(UACJ), where architecture students explored geometric design through drawing, Midjourney prompts, 

CAD layouts, and Canva syntheses. The approach emphasized design thinking, visual composition, and 

conceptual clarity, integrating analog reasoning with algorithmic projection. 

 

Results 

 

(By Chapter Sections) 

 

Historical Geometry (Section 2) 

 

Students recognized geometric systems as symbolic logic, not merely compositional tools. Engagement 

with the Tetraktys and golden proportions influenced spatial thinking. 

 

Geometry & Computation (Section 3) 

 

The grid was successfully translated into Canva inputs and interpreted as latent data. Visual results 

revealed high fidelity to original symbolic meanings. 
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Studio Applications (Section 4) 

 

Visual exercises fostered reflective dialogue between manual and digital outputs. Students reported 

enhanced clarity in proportion, sequence, and spatial rhythm. 

 

Educational Contributions (Section 5) 

 

Case studies show that AI did not replace creative judgment; rather, it amplified symbolic clarity. 

Drawings became diagrams of intent and structure. 

 

Conclusions 

 

This chapter reaffirms that the Villard grid can serve as both a pedagogical and epistemological tool in 

digital contexts. AI workflows enriched design education when rooted in symbolic geometric reasoning. 

Key conclusions include: 

 

− Classical geometry remains relevant in shaping conceptual frameworks for contemporary design. 

 

− The integration of AI fosters reflective learning when guided by ethical and historical awareness. 

 

− Symbolic systems like the grid cultivate a non-reductionist, cognitive approach to computational 

tools. 

 

Further improvement lies in formalizing this methodology into open-access pedagogical models 

and expanding case studies across international architecture schools. 

 

In the intersection of education and artificial intelligence, new tensions emerge between 

traditional design thinking and algorithmic automation. This hybridization requires both pedagogical and 

technological fluency. As emphasized by Nerantzi et. al. (2023, p.14), the creative integration of AI into 

educational environments must go beyond efficiency demanding reflective practices, ethical scrutiny, 

and a reconfiguration of learning objectives. Their crowdsourced collection presents diverse perspectives 

and practical approaches that contrast with deterministic or purely technical implementations, reinforcing 

the need for adaptable, culturally grounded strategies and design pedagogy. 

 

Annexes 

 

Box 4 

 

Table 1 

Variables and Pedagogical Criteria 
 

Variable Traditional Approach AI – Integrated Approach 

Geometry Golden Ratio Tetraktys Generative algorithms 

Tools Compass, pencil CANVA, CAD 

Outcome Drawing grid, symbolic forms Visual synthesis, hybrid outputs 

Reasoning Visual – spatial logic Pattern recognition + abstraction 

 

  Source:  Box of Comparative Analysis from UACJ Design Studio Exercises (2018–2024, own elaboration 
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