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The Render Trap: Pedagogical Challenges and Tectonic Integrity in Architectural
Education via a Multi-Scalar Technical Audit

Render Tuzagr: Cok Olgekli Teknik Denetim Araciigiyla Mimarhk Egitiminde Pedagojik
Zorluklar ve Tektonik Buttnlik

ABSTRACT

Digital modeling and visualization have transformed architectural education, positioning representation as a dominant force that is
often inseparable from the design process. However, the rise of high-end rendering and Generative Al (GenAl) has created a
critical tension between visual persuasion and tectonic reality, leading to a phenomenon defined here as the "Render Trap."
Addressing the absence of standardized metrics to quantify this disconnect, this study introduces the Tectonic Integrity Scale
(T1S), a novel evaluative instrument developed to measure the alignment between architectural imagery and constructive logic.
The research utilizes a multi-scalar Technical Audit methodology to evaluate 37 senior-level projects from a high-fidelity design
laboratory, verifying structural alignment across three distinct tiers from 1:500 urban massing to 1:20 construction details. To
maximize baseline internal consistency and eliminate traditional jury noise during this initial validation phase, the audit was
executed through a highly calibrated, single-auditor protocol. The findings reveal a significant pedagogical crisis: while only 24%
of projects achieved the "Full Tectonic Maturity” (TIS Level 4), a substantial 76% displayed varying degrees of disjunction
between visual representation and tectonic coordination. Specifically, 41% of students utilized a "Visual Shield" to mask structural
inconsistencies within the "Illusion Trap," and 35% reached "Representational Collapse™ (TIS Level 1), exposing an "Ontological
Void" devoid of physical assembly logic. Concluding this initial validation, the study outlines a methodological blueprint to
upscale this baseline into a comprehensive longitudinal matrix, deploying a multi-evaluator, "Independent Evaluator Framework"
quantified via Fleiss' Kappa and Intraclass Correlation Coefficient (ICC) metrics. Ultimately, this initial diagnostic application of
the TIS framework provides a robust pedagogical bridge to ensure that architectural maturity in the GenAl era is measured by the
rigorous verification of tectonic integrity rather than the seductive power of the digital illusion.

Keywords: Tectonic Integrity Scale (TIS); The Render Trap; Generative Al (GenAl); Visual Literacy; Design Studio Pedagogy;
Constructive Logic.

OZET

Dijital modelleme ve gorsellestirme teknolojileri, temsili tasarim siirecinin ayrilmaz ve baskin bir giicii haline getirerek mimarlik
egitimini kokten doniistiirmiistiir. Ancak, ileri diizey render araglariin ve Uretken Yapay Zekanin (GenAl) yiikselisi, gorsel ikna
edicilik ile tektonik gerceklik arasinda kritik bir gerilim yaratmig ve bu ¢alismada "Render Tuzag1" olarak tanimlanan olguyu
ortaya ¢ikarmistir. Bu kopusu Olgiimleyecek standartlagtirilmis metriklerin eksikliginden yola ¢ikan ¢aligma; mimari imge ile
yapim mantig1 arasindaki uyumu degerlendirmek iizere 6zgiin bir 6lgme araci olarak gelistirilen Tektonik Biitiinliik Olgegi'ni (TIS)
literatiire tanitmaktadir. Aragtirma kapsaminda, iist diizey bir tasarim laboratuvarindan alinan 37 bitirme projesi, ¢ok 6lgekli bir
"Teknik Denetim" metodolojisiyle analiz edilmis; tasarim niyetinin dogrulanmas: amactyla 1:500 kentsel kiitle kararlarindan 1:20
sistem detaylarma uzanan ii¢ farkli kademede yapisal tutarlilik test edilmistir. Bu ilk dogrulama asamasinda i¢ tutarlilifi
maksimuma ¢ikarmak ve geleneksel jiirilerin getirdigi estetik giiriiltiiyli elemine etmek amactyla denetim siireci, yiiksek diizeyde
kalibre edilmis, tek denetgili bir protokol araciligiyla yiiriitiilmiistiir. Bulgular ciddi bir pedagojik krize isaret etmektedir. Analiz
edilen projelerin yalnizca %24"i "Tam Tektonik Olgunluk" (TIS Seviye 4) diizeyine ulasabilirken, %76 gibi biiyiik bir ¢ogunluk
ise gorsel temsil ile tektonik koordinasyon arasinda degisen derecelerde kopukluklar sergilemistir. Spesifik olarak, dgrencilerin
%41'i "Mlliizyon Tuzag1" icerisindeki teknik celiskileri gizlemek amaciyla bir "Gorsel Kalkan" kullanms; %35'i ise fiziksel bir
araya gelis mantigindan yoksun bir "Ontolojik Bosluk" barindiran "Temsili Cokiis" (TIS Seviye 1) asamasina gerilemistir. Bu ilk
dogrulama agamasini tamamlayan ¢alisma, elde edilen temel verileri gelecekte genisletilmis boylamsal bir matrise doniistiirmek
amaciyla; Fleiss' Kappa ve Smif I¢i Korelasyon Katsayist (ICC) metrikleriyle desteklenen cok degerlendiricili bir "Bagimsiz
Degerlendirici Modeli" yontemsel yol haritasin1 ortaya koymaktadir. Sonug olarak, TIS ¢ergevesinin bu ilk tanisal uygulamasi
(pilot uygulamasi), Uretken Yapay Zeka gaginda mimari olgunlugun dijital illiizyonun bastan gikaric1 giiciiyle degil, tektonik
biitiinligiin titizlikle tescil edilmesiyle dl¢iilmesini saglayan pedagojik bir koprii sunmaktadir.

Anahtar Kelimeler: Tektonik Biitiinliik Olgegi (TIS); Gorsellestirme Tuzagi, Uretken Yapay Zeka (GenAl); Gérsel
Okuryazarlik; Tasarim Stiidyosu Pedagojisi; Yapim Mantig1.
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1. INTRODUCTION

Digital advancements over the last three decades have reshaped architectural education, positioning visual
representation as a dominant force. The transition from manual drawing to Computer-Aided Design
(CAD), Building Information Modeling (BIM), and advanced rendering has fundamentally altered
architectural thinking. Beyond introducing new tools, this shift reshaped tectonic practice and how
structural logic is conceived (Schmidt, 2007). Digital tools now form the foundation of architectural
curricula (Ceylan et al., 2024), necessitating frameworks that integrate classic tectonic elements with
digital processes (Liu & Lim, 2006). Consequently, tectonics has evolved into a dynamic field where
technical systems and structural components interact to define space (Akgiin, Erkarslan & Kavuncuoglu,
2022).

Contemporary design studios serve as primary environments for conception and communication rather than
mere documentation. As an organizational structure, the studio strategically integrates students, instructors,
and communication tools to foster creativity (Paker Kahvecioglu, 2007), shaping a culture that balances
design thinking with professional behavior (Hacihasanoglu, 2019). Furthermore, artificial intelligence (Al)
functions as a 'design assistant', accelerating workflows from pre-design to construction (Sabono, 2025).
This rapid Al advancement reshapes traditional workflows (Lu, 2024), offering innovative approaches to
learning and creative exploration (Alymani, 2024).

Recent data indicates high Al adoption rates in architectural concept development (75%) and structural
form generation (72.3%) (Khogali, 2024). However, this emphasis on visual representation (Perez-Gomez
& Pelletier, 1997) introduces a critical pedagogical challenge: 'representational fluency' often detaches the
image from tectonic reality. The seductiveness of high-quality rendering can create a premature sense of
completion, leading students to prioritize 'visual persuasion' over ‘technical coordination' (Pallasmaa,
2011). Thus, 3D visualization has evolved into a persuasive medium where the render often ceases to be a
verification tool and becomes an end in itself (Sandres, 2022).

In wide-span structures, where the structural system generates form, the gap between representation and
buildability measures architectural maturity. While digital tools facilitate formal experimentation, they also
create a 'Visual Shield'—defined here as the use of atmospheric rendering effects to mask structural
inconsistencies—concealing technical failures behind aesthetic layers. This treatment of the exterior recalls
Semper’s (1989) concept of "Bekleidung" (dressing), where the surface acts as a communicative mask
ideally connected to constructive logic. Theoretically, while structure represents physical stability,
tectonics is the art of giving visual form to technical reality (Sekler, 1965). As the art of construction,
tectonics balances technical necessity with aesthetic expression (Mahmood & Al-Alwan, 2023).

A significant disconnect has emerged, creating a ‘tectonic gap' between sophisticated visual outputs and
underlying structural logic. High-quality renderings often act as a mask, concealing technical deficiencies
such as structural instabilities and coordination failures (Sekler, 1965). This phenomenon fosters a
deceptive evaluation environment where atmospheric aesthetics, rather than tectonic rigour, drive
'perceived quality'. While existing literature extensively discusses the aesthetic and creative benefits of
digital tools, a distinct methodological gap exists: the absence of a standardized, cross-scalar metric to
evaluate tectonic coherence. Current studies focus on software efficiency or jury psychology but rarely
scrutinize the 'illusionary' nature of these tools in large-span structures. This research addresses this gap by
introducing the Tectonic Integrity Scale (TIS) as a novel evaluative instrument.

The 'Digital Illusion—a phenomenon where simulated visual fidelity lacks a direct constructive
correspondence in technical documentation—is a growing global crisis in architectural education. As
digital fluency dominates studios, maintaining tectonic integrity becomes paramount. Dependency on
digital tools is now a fundamental curricular element (Ceylan et al. 2024), yet Al adoption complicates the
traditional design dialogue (Ozorhon et al. 2025). Rapid technology integration necessitates a critical re-
evaluation of educational activities (Hassanpour & Sahin, 2021). Building upon previous investigations
into integrating technical knowledge (Yildirim, 2025) and the challenges of structural design education
(Yildirim & Baur, 2025), the contemporary digital ecosystem—increasingly influenced by high-fidelity
rendering software and emerging generative technologies—presents new layers of complexity to the
representation-reality gap. Recent analyses also highlight the shifting role of the architect (Yildirim & Erol,
2025). Utilizing the ARC415 studio as an initial diagnostic laboratory, this research investigates the
potential misalignments of constructive logic in the face of hyper-realistic imagery.
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This study identifies an assessment gap: the lack of a framework to evaluate how digital 'persuasion'
influences the grading of projects with fundamental structural flaws. By categorizing projects through the
lens of Tectonic Integrity'—the measurable alignment between architectural form and buildable structural
logic—this research exposes the ‘illusion trap' where students prioritize the image over coordinated
assembly. Filling this gap is essential to bridge the divide between the digital image and physical
construction. The research hypothesizes that representational quality is not always positively correlated
with technical proficiency; instead, it often masks tectonic inconsistencies. Specifically, hyper-realistic
renderings create a 'halo effect,’ leading to an overestimation of technical maturity.

In wide-span structures, students with lower technical competence often rely on ‘visual atmosphere' to
bypass rigorous structural coordination. Consequently, the 'lllusion Trap' group reveals that digital fluency
can inadvertently hinder learning by providing a shortcut to perceived success without achieving structural
truth. To address this, the study introduces a Technical Audit' methodology and the "Tectonic Integrity
Scale (TIS)' as a pilot framework to investigate the alignment between representation and constructive
reality.

The research focuses on a sample of 37 senior-level projects from the ARC415 studio at Istanbul Gelisim
University during the 2025-2026 Fall Semester. The selected typology, 'Wide-Span Sports Facilities,'
represents a stage where structural logic and spatial form are inseparable. The investigation evaluates how
students communicate complex systems through a cross-evaluation of technical portfolios. This evaluates
the disparity between atmospheric digital persuasion and the structural integrity of the architectural
solution, revealing instances of the 'Ontological Void'—the technical gap where the architectural
representation exists without a viable structural or material basis.

2. METHODOLOGY & THEORETICAL FRAMEWORK

This study evaluates project outcomes within a design studio setting defined by specific pedagogical
constraints. The studio comprised 37 students, a density exceeding the ideal instructor-to-student ratio for
senior-level technical projects. Managing this complexity necessitates practical strategies to ensure skill
acquisition without overloading the participants (Soliman, 2017). Consequently, a strategic "Open-Audit"
format was adopted, replacing traditional individual desk-critiques with collective learning via digital
projection. This approach fosters a studio culture of collaboration, allowing transparent interaction between
instructor and students (Hacihasanoglu, 2019) while ensuring peer learning (Qureshi, 2020). Utilizing this
environment as a high-fidelity laboratory, the research serves as the initial diagnostic phase for the
proposed methodology.

To maintain objectivity and ensure internal consistency, the course instructor conducted all juries. As the
Tectonic Integrity Scale (TIS) is a pioneering application introduced in this study, maintaining a single-
expert audit was a methodological necessity during this calibration stage to eliminate variable 'noise' or
subjective aesthetic biases often found in traditional multi-member juries. A two-week revision period
followed the final jury, allowing students to rectify identified "tectonic gaps"—defined here as technical
discrepancies between conceptual design and constructive execution. This timeline ensures that failures in
the "Representational Collapse" group stem from a lack of technical depth rather than time pressure.

As previously established, the framework is grounded in 'Tectonic Integrity’. In architectural theory,
tectonics transcends visual form, representing the relationship between structural necessity and the art of
construction. Kenneth Frampton (1995) emphasizes that tectonics shifts architecture from a "scenographic"
phenomenon to an "ontological" ground, warning against buildings becoming mere images detached from
construction reality. Building on this, the study adopts Eduard Sekler’s (1965) distinction: while structure
is the abstract system of stability, tectonics is its expressive realization. In wide-span structures, this
Integrity is essential for architectural legitimacy.

The Tectonic Integrity Scale (TIS) was systematically developed by distilling these core principles from
classic tectonic theory and contemporary digital design pedagogy. Specifically, the scale operationalizes
Kenneth Frampton’s (1995) differentiation between "ontological" construction and "scenographic"
representation, alongside Eduard Sekler’s (1965) definition of tectonics as the expressive realization of
structural stability. To translate these theoretical constructs into quantifiable metrics, criteria were
established based on the geometric and cross-scalar verification protocols required in professional
architectural practice.
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Scoring assignments (Levels 1 to 5) are strictly anchored to the presence or absence of structural
discrepancies during a cross-examination of standard presentation sets. A project is classified under Level
5 (Integrated) if there is a seamless, bidirectional verification between the 3D visual shell and the 1:20
technical documentation. Levels 3 and 2 (Atmospheric/Scenographic) are assigned when secondary or
primary structural logic lacks continuous load-bearing paths despite graphic sophistication. Level 1
(Fragmented) represents a total geometric contradiction (e.g., mismatched roof profiles between sections
and renders). The 37 senior-level projects were audited by cross-checking individual portfolios against
these explicit geometric thresholds, filtering out subjective aesthetic evaluations to ensure a calibrated
diagnosis.

The Technical Audit evaluation framework utilizes the Tectonic Integrity Scale (TIS) to quantify
coherence across scales, from 1:500 urban layouts to 1:20 construction details. This methodology assesses
the student's ability to maintain a unified logic against the seductive potential of digital tools (Schmidt,
2007). As outlined in the methodological flowchart (Figure 1), the audit functions as a teaching strategy to
ensure the integration of professional knowledge (Soliman, 2017) through a three-stage comparative
process. This structured workflow guarantees a rigorous transition from the initial evaluation of plan-
section-render alignment to the final categorization of projects based on their tectonic Integrity.

First, Plan-Section-Render Alignment is investigated to determine if spatial features depicted in
renderings—such as clerestory windows or vaults—have rational structural equivalents in technical
sections. This is followed by a Structural Rationality Audit, evaluating whether selected systems—such as
space frames, trusses, or cable-stayed systems—physically meet wide-span requirements (Sahin Diri et al.,
2025). Finally, the audit examines Cross-Scalar Consistency, ensuring that 1:20 scale system details align
with the primary structural logic. This verifies the harmony between the material "appearance” in digital
images and the actual "connection details" in technical drawings.

Regarding ethical procedures, voluntary "Informed Consent" was obtained from all students. The research
adhered to universal academic ethical principles, using anonymization protocols to protect participant
privacy. Based on the TIS metric, projects were categorized into the "Reference Group,” "Illusion Trap,"
and "Representational Collapse" to facilitate a comparative analysis of tectonic integrity. The latter
category specifically identifies the emergence of an 'Ontological Void'—the technical and existential gap
where architectural representation exists without a viable structural or material basis.

Step 2: Three-Stage Step 3:
Technical Audit Tectonic Integrity Reference

Phase A scalerls) (TISG Lrou|p4 5)
ase A: i evel 4-
Plan-Section-Render Implementation
Step 1: Alignment 1 - ] " ]
Data C_ollectlon Core-Form Correspondenclz IHlusion
m=37) g Phase B: > e Trap
Senior-level Structural 1 2 3 4 5 (TIS Level 2:3)
Wide-span Projects Rationality Audit i
(ARC415 Laboratory) Correspondence
Phase C: -
Cross-Scalar Representational
Consistency 5[  Collapse
(1:500 to 1:20) (TIS Level 1)

Figure 1. Methodological flowchart of the multi-scalar Technical Audit framework, illustrating the evaluation
process from initial data collection through the application of the Tectonic Integrity Scale (TIS) to final project
classification (Source: Author).

3. ANALYSIS OF CASE STUDIES: FROM TECTONIC INTEGRITY TO DIGITAL ILLUSION

This section analyzes semester projects through the lenses of "Tectonic Integrity' and 'Digital Illusion'. The
analysis evaluates both visual output and the technical consistency underlying these representations. Each
project is assessed using the Tectonic Integrity Scale (TIS) to ensure an objective technical audit.

The TIS framework uses five criteria to bridge the gap between digital representation and physical reality.
These criteria, derived from tectonic theory and digital morphogenesis, begin with Geometric-Structural
Correspondence. This criterion measures the 'Ontological Link'—the verifiable physical connection
between form and structural logic based on the concept of the structural core-form (Sekler, 1965). This
relationship is quantified through the TIS Level, a hierarchical metric from Level 1 (Fragmented) to Level
5 (Integrated).
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To verify this integrity, the audit examines 3D-Section Alignment, identifying any 'Tectonic Gap'—the
logical discrepancy between the building skin and its technical assembly (Valena et al., 2011). This is
further refined by inspecting Detail Scale/Focus, which ensures scalar continuity from macro-massing to
technical junctions (Frampton, 1995). Finally, Tectonic Quality utilizes the 'Visual Shield' lens (Oxman,
2008) to determine whether digital tools functioned as design validators.

The hierarchy and definitions of these metrics are detailed in Table 1. Following this audit, projects are
categorized into three groups: Reference Projects (TIS Level 4-5), representing the "Full Tectonic
Maturity"; The IHllusion Trap (TIS Level 2-3), where aesthetic persuasion masks structural voids; and the
Collapse of Representation (TIS Level 1), occurring when digital aesthetics fail to conceal fundamental
structural impossibilities.

Table 1. Tectonic Integrity Scale (T1S) for Cross-Scalar Evaluation (Source: Author).

Level Classification Definition of Geometric-Structural Correspondence
5 Integrated Full tectonic Integrity; every digital form has a direct, rational 1/1 structural counterpart.
4 Coherent Structural alignment; the form is rational, with minor coordination gaps in secondary details.
3 Atmospheric Semi-illusion; high visual persuasion masks unsupported or disconnected structural members.
2 Scenographic Visual masking; the digital shell functions as a purely decorative envelope with no structural logic.
1 Fragmented Ontological collapse; no geometric or logical link between the rendering and the technical sheets.

3.1. Reference Projects: Full Tectonic Maturity

The projects in this group define the "Full Tectonic Maturity” by maintaining a seamless transition
between conceptual visualization and technical execution. Their success lies in synthesizing structure and
construction into a unified tectonic expression, where visual form accurately articulates internal structural
forces (Sekler, 1965). The primary evidence of this integration is documented in Figure Al (See Appendix
A), which demonstrates Technical Continuity—defined as the absence of geometric contradictions between
the digital model and technical sections—across a four-stage comparative process. Complementing this
visual matrix, the performance criteria in Table 2 highlight how these projects achieve Tectonic Integrity—
the total alignment of the digital visual shell with its internal structural logic—through structural rationality
and scalar coordination (Sandaker et al., 2019; Sahin Diri et al., 2025). In these cases, the volumetric
correspondence between renderings and technical sections establishes a high benchmark for
representational accuracy.

Pr 1 and Pr 3 exemplify this maturity through their management of complex geometries. Pr 1 achieves
structural poetics by integrating a dynamic building mass across all layers. Beyond visual texture, it
demonstrates multiscalar consistency, where geometric complexity is verified through a continuous
documentation trail from 3D forms to 1/20 scale assembly logic. Similarly, Pr 3 utilizes a bi-axial roof
design operating on a dual-direction structural logic. The synergy between its dynamic roof and rhythmic
parametric facade ensures that visual complexity remains anchored in structural truth.

Pr 2 and Pr 4 further exhibit professional-grade maturity through balanced architectural interventions. Pr 2
demonstrates harmony between building mass, roof structure, and facade, reflecting a mastery of the
design-to-production workflow. Its parametric facade is rationally integrated into the primary frame,
transforming an aesthetic envelope into a performance-driven facade (Chilton, 2000). Conversely, Pr 4
uses precise, calculated interventions to transform a stable building form into a tectonic statement. By
aligning facade panels with roof geometry, the project maintains high Representational Integrity—the
verified consistency between the 3D finish and engineered construction logic.

Table 2. Comparative Matrix of Tectonic Integrity (Reference Group) (Source: Author).

Criteria Pri Pr2 Pr3 Pr4

Geometric- . . High-level professional Bi-axial structural Balanced & viable form
Fully rationalized . - . R .

Structural S - integration rationalization alignment
dynamic integration

Correspondence

TIS Level Level 5 (Integrated) Level 5 (Integrated) Level 5 (Integrated) Level 5 (Integrated)

3D-Section Full correspondence Excellent alignment (Mass-  Full correspondence (Bi- High correspondence

Alignment (Accurate volume) structure harmony) axial logic) (Balanced form)

Detail Scale / Focus Multiscalar assembly Integrated facade & roof Roof-facade synergy fined ial i .
logic Refined material junctions

Tectonic Quality Structural poetics Professional maturity / Structural dynamism & Balanced aesthetics &

facade engineering parametric harmony buildability
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3.2.The Hlusion Trap: Persuasion via Aesthetics

Projects in this group illustrate the ‘lllusion Trap'—a condition where digital visual fidelity masks
underlying structural incoherence. High-quality renderings and atmospheric effects act as a 'Visual Shield',
utilizing graphical obfuscation to hide technical flaws during jury reviews (Oxman, 2008). Figure B1 (See
Appendix B) documents this through a critical "Tectonic Gap' (Valena et al., 2011)—a measurable lack of
alignment between the digital skin and the structural section—revealed when perspectives are compared to
technical drawings. Detailed results in Table 3 highlight where technical resolution was bypassed for visual
persuasion.

Pr 5 and Pr 6 demonstrate a significant drop in technical continuity; their fluid geometries fail to translate
into constructible structural logic. In Pr 5, the visual language suggests a sophisticated bi-axial roof, yet
analytical diagrams reveal a simplistic single-axis system and an inadequately configured structural grid.
Similarly, Pr 6 uses a double-shell strategy for organic massing, but technical sections expose a
disconnected carrier system. The central roof fails due to an ambiguous mechanism lacking a rational load-
bearing path. In both cases, high-end rendering serves as a mask, presenting a hyper-real simulation of a
form whose structural logic remains unarticulated.

A different dimension of the trap is observed in Pr 7 and Pr 8, where the architectural envelope fails to
integrate with internal reality. Pr 7 exhibits a profound disconnect where a well-conceived roof fails to
synthesize with the building mass. The exterior acts as a detached 'Visual Mask'—a scenographic surface
lacking tectonic depth—echoing Semper’s (1989) warning against envelopes that fail to articulate internal
constructive elements. Pr 8 represents the peak of this systemic bypass through exaggerated proportions
and a redundant double-shell. Undesigned interstitial voids create a spatial paradox, sequestering spectators
from the very architectural statement the building projects. Here, the image supersedes spatial experience,
reducing the proposal to a simulation detached from physical reality (Baudrillard, 1994).

Table 3. Comparative Matrix of the Illusion Trap Group (Source: Author).

Criteria Pr5 Pr6 Pr7 Pr8
Geometric- Low (Unresolved bi-axial ~ None (Fluid mass vs. Moderate (Isolated roof Low (Redundant double-
Structural logic) Disconnected roof) SUCCess VS. mass shell / Scalar excess)
Correspondence disconnection)
TIS Level Level 3 (Atmospheric) Level 2 (Scenographic) Level 3 (Atmospheric) Level 2
(Scenographic)
3D-Section Low (Mass-section Severe mismatch (Shell- Low (Incomplete envelope ~ Moderate (Relative
Alignment discrepancy) column disconnection) integration) consistency / Functional
disconnect)
Detail Scale / Focus Unresolved interface logic ~ Ambiguous central roof Exaggerated facade panel Undesigned interstitial voids
mechanism scaling
Tectonic Quality Visual persuasion vs. Fluid illusion / Unresolved  Structural clarity vs. Plastic dynamism vs. Spatial
structural void structural complexity integration failure redundancy

3.3. The Collapse of Representation: When Illusion Fails

This section analyzes projects where the link between digital representation and physical reality is severed.
In these instances, the 'Visual Shield'—the use of graphical obfuscation to mask technical flaws—fails to
conceal fundamental structural impossibilities. This 'Ontological Collapse'—defined here as the total
failure of architectural imagery to represent a buildable reality—confirms that without a technical
foundation, digital tools hinder architectural knowledge acquisition (Oxman, 2008). Figure C1 (See
Appendix C) documents this disintegration, revealing an 'Ontological Void": a technical discrepancy where
exterior perspectives project a finished product while structural sections expose a system that cannot exist
physically. At this stage, the render becomes a hyper-real simulation detached from the laws of physics
(Baudrillard, 1994). Table 4 details the quantitative data reflecting this systemic failure and tectonic
inconsistency.

Technical outcomes highlight where the 'Tectonic Gap' (Valena et al., 2011)—the measurable lack of
alignment between digital skin and technical assembly—reaches its maximum extent. This confirms the
failure of the 'Digital Illusion’ to translate into constructible logic. Disintegration is evident in Pr 9 and Pr
11, where projects disregard material logic and thermodynamics. Pr 9 features clerestory windows and a
glazed roof in renderings that are absent from technical sections. Similarly, Pr 11 functions as a ‘random
geometry generator'; its roof is a formless line in sections, contradicted by an alienated cable-stayed detail
in technical sheets. In both, utilizing fully glazed roofs for a gymnasium creates excessive solar heat gain,
proving digital tools were used for seductive imagery rather than design verification.
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Table 4. Comparative Matrix of the Representational Collapse Group (Source: Author).

Criteria Pr9 Pr 10 Pri1 Pr12

Geometric-Structural Disconnected Minimal (Fragmented Disconnected (Single-line  Disconnected

Correspondence (Ontological vault logic) section vs. cable-stayed (Inconsistent perspective
contradiction) detail) fragments)

TIS Level Level 1 (Fragmented) Level 1 (Fragmented) Level 1 (Fragmented) Level 1 (Fragmented)

3D-Section Alignment Total mismatch Severe mismatch (Missing ~ Ontological collapse Severe mismatch (Vault
(Clerestory & roof cantilevers) (Zero-thickness roof) vs. flat roof)
variance)

Detail Scale / Focus Material incoherence Absence of Envelope (X- Alienated / borrowed Inconsistent massing

ray) system features

Tectonic Quality Tectonic disintegration Tectonic absence / Random geometry / Image curation /

(Random geometry) Embryonic massing thermal & structural Deceptive simulation
failure

A different facet of this collapse appears in Pr 10 and Pr 12, where the architectural object fails to achieve
a coordinated three-dimensional totality. Pr 10 exhibits a 'X-ray effect—exposing internal elements
without a coherent facade strategy—while structural cantilevers seen in 3D diagrams vanish in sections.
This process terminates in Pr 12, the group’s most deceptive example, where atmospheric renderings
obscure fundamental geometric-proportional failures; a vaulted roof in the section appears as a flat terrace
in the render. By remaining 'locked' into specific camera angles, these projects bypass the design process in
favor of image curation. Consequently, architectural representation loses its meaning, leaving fragmented
forms that fail the basic tests of architectural legitimacy and construction laws.

4. FINDINGS AND DISCUSSION: THE IMPACT OF DIGITAL TOOLS ON ARCHITECTURAL
PEDAGOGY

The structured audit of 37 technical portfolios reveals a profound disconnect between advanced digital
proficiency and fundamental tectonic understanding. While contemporary digital tools significantly expand
the formal boundaries of wide-span structural design, they simultaneously generate a pervasive 'technical
fog' that systematically separates superficial architectural intent from deep constructive reality. This acute
tension between digital aesthetic persuasion and raw technical necessity (Al-Qawasmi, 2004) represents a
core, systemic pedagogical challenge in modern design studios. As contemporary architectural production
increasingly distances itself from its predigital roots, maintaining structural and construction logic within
highly abstract, pixelated environments remains immensely difficult (Schmidt, 2007). Under the influence
of unregulated digital workflows, the digital model frequently shifts from a rigorous tool for structural
verification to a seductive medium primarily utilized for masking critical coordination errors. To
empirically evaluate the operational limits of this digital masking effect within the studio, a comprehensive
analysis of student outputs was conducted.

The resulting data from this systematic audit demonstrates a direct, empirical correlation between 'Tectonic
Integrity'—the verified, cross-scalar alignment between digital architectural representation and structural
feasibility—and final technical performance metrics. While an elite cohort of students successfully
mastered this Geometric-Structural Correspondence, a significant majority of the studio utilized a 'Visual
Shield'—defined here as advanced graphical obfuscation deployed during evaluations to mask technical
contradictions—to deliberately obscure structural inconsistencies from the reviewers' gaze.

Quantitative data compiled in Table 5 indicates that only 24% of the analyzed projects successfully
achieved Full Tectonic Maturity (TIS Level 4), while 35% exhibited severe cross-scalar inconsistencies
categorized as 'Representational Collapse' (TIS Level 1). Crucially, these diagnostic results were not based
on subjective aesthetic appreciation or stylistic preferences, but on verifiable structural consistency
measured uniformly via the Tectonic Integrity Scale (TIS). To eliminate traditional jury noise and
maximize baseline internal consistency during this initial pilot phase, the technical audit was executed
through a highly calibrated, single-auditor protocol. Under this rigorous baseline, projects failing the strict
‘Section-to-Render Alignment' were systematically downgraded, regardless of their rendering quality or
graphic sophistication, thereby upholding the studio's pedagogical commitment to tectonic truth and laying
a controlled empirical foundation for subsequent multi-evaluator validation stages.

This diagnosed 'technical fog,' however, is not uniform across the portfolio; it thickens specifically at
critical scalar transition points where the designer fails to reconcile macro-massing parameters (1:500) with
micro-level assembly logic (1:20). This severe scalar gap ultimately transforms the digital model into a
fragmented, scenographic object rather than a coherent, gravity-bearing tectonic system.
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Table 5. Distribution of Technical Performance Categories Based on Tectonic Integrity and Audit Outcomes (n=37)

(Source: Author).

Project Category TIS Level & Number of Projects Tectonic Characteristics
Classification (Percentage)

Reference Group Level 5-4: 9 Projects (24%) High alignment between digital image and structural
Integrated / logic; full geometric correspondence.
Coherent

Illusion Trap Level 3-2: 15 Projects (41%) Visual persuasion masks technical gaps; digital shell
Atmospheric / lacks a rational load-bearing path.
Scenographic

Representational Collapse Level 1: 13 Projects (35%) Ontological void; complete failure in structural logic

Fragmented and cross-scalar coordination.

4.1. The Misleading Power of Al-Generated Imagery in Design Education

Artificial Intelligence (Al) and real-time rendering have fundamentally altered student priorities,
exacerbating the 'lllusion Trap'—where visual fidelity masks structural incoherence—and the resulting
'Collapse of Representation’. Al-generated imagery necessitates a critical rethinking of studio culture and
authorship (Karadag, 2025), as it complicates whether a design reflects intentional technical agency or a
generative algorithm. This shift risks prioritizing aesthetic 'output' over the cognitive 'process,’ leading to a
superficial engagement with structural complexities (Karadag, 2025). In this context, Al should function as
a pedagogical instrument mediating design knowledge rather than a mere production tool (Gunaydin
Donduran et al., 2024).

While Generative Al (GenAl) is theorized to enhance aesthetics and formal exploration (Alamasi et al.,
2026), the rapid adoption of advanced real-time rendering and generative tools potentially facilitates hyper-
realistic atmospheres that risk masking structural foundations. Within this evolving digital workflow, the
reliance on automated visualization software might detach the visual output from the technical process
(Sabono, 2025; Lu, 2024). As observed in Pr 12, these tools create a 'Double Illusion'—a simultaneous
deception of the jury through atmospheric rendering and a loss of technical control by the designer—
leading to fragmented geometries.

Maintaining continuity between representation and construction remains the primary tectonic challenge in
the digital age (Schmidt, 2007). Al integration redefines technical agency (Chaillou, 2022), shifting the
designer’s role from proactive structural configuration to passive 'Image Curation'—the selection of visual
outputs without a verified logic of assembly. This shift signifies an abdication of technical agency, where
the architect acts as an external observer selecting visual outputs rather than the primary constructor of
structural logic, a transition illustrated in the comparative cognitive framework (Figure 2). Consequently,
the 'Double Illusion' is not merely a deception of the jury but a cognitive loss of control over the design’s
physical reality. As digital tectonics redefine the relationship between form and constructive logic (Liu &
Lim, 2006), representation must reflect the technical assembly (Akgin et al., 2022).

[TECTONIC AGENCY / PROACTIVE DESIGN] [THE PIVOT POINT] [IMAGE CURATION / PASSIVE SELECTION]

Proactive Structural Configuration Passive Image Curation & Prompting

Input: o Input: +

Structural Necessity 5 Text Prompts & i 4 “;I\
& Gravity's Path e au Aesthetic Desires sl
Cognitive Task: = DOUBLE ) Cognitive Task: RISK: COGNITIVE
Integrated Technical 5 [iLtusion ™ Superficial Selection ABDICATION
Coordination = i of Outputs (Technical literacy)

imultaneous

Tool Usage: . Jury Deception + - Result: 76%
Digital Twin as a & | Toffechnical -Visual Shield 76, ey ure pare TREND

Control

Design Validator Collapse)

Inconsistencies)
Primary Focus: GRAVITY’S PATH Primary Focus: SPECTATOR'S GAZE

OUTCOME: Tectonic Honesty & Buildability OUTCOME: Ontological Void & Simulation

Figure 2. Comparative Cognitive Framework: Tectonic Agency vs. Passive Image Curation (Source: Author).

The high adoption rates of Al in structural form generation discussed in the literature contrast sharply with
the technical outcomes observed in this study (Khogali, 2024). While global adoption is high, the 76%
failure rate trend identified in the ARC415 studio suggests that without rigorous supervision and structured
'"Technical Audits,' these tools merely facilitate a 'Scenographic Architecture' focused on the 'spectator’s
gaze' rather than 'gravity’s path'. To avoid this, the pedagogical framework must bridge the gap between
aesthetic intent and tectonic reality (Akgun et al., 2022), preventing digital models from becoming emotive
narratives that bypass structural necessity (Sandres, 2022).
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In this context, deploying a single-auditor technical evaluation framework was a deliberate and vital
methodological imperative for this initial diagnostic phase. Traditional multi-member juries are routinely
susceptible to the 'halo effect' of sophisticated imagery, often falling into aesthetic consensus driven by
graphic persuasion. Therefore, a single, highly calibrated evaluator design was critical to eliminate this
subjective aesthetic noise, thereby maximizing internal consistency and establishing a rigorous,
uncompromised baseline across the Tectonic Integrity Scale (TIS) metrics. This controlled baseline
intentionally lays the groundwork for the multi-evaluator, verification structures deployed in subsequent
longitudinal stages of this research.

4.2. Re-evaluating the Jury: Shifting Focus from Image to Technical Process

The 37:1 student-to-instructor ratio in contemporary architectural education requires shifting from generic
individual critiques to a transparent, collective 'Open-Audit' format. This strategy transitions students from
conceptual intent to technical resolution, ensuring the design studio remains a space for integrated
knowledge (Soliman, 2017). Viewing the studio as a creative-organizational structure allows instructors to
manage complexity and transform the environment into a platform for collective knowledge exchange
(Paker Kahvecioglu, 2007). These collaborative laboratories encourage peer learning and build a resilient
studio culture rooted in interaction over fragmentation (Qureshi, 2020; Hacihasanoglu, 2019).

Traditional multi-member juries, often distracted by Al-generated 'vibes'—hyper-realistic atmospheric
effects lacking structural substance—cannot adequately evaluate complex, wide-span structures due to the
pervasive ‘'halo effect' of digital rendering. Assessment models must therefore reward technical
transparency and the student's ability to critically mediate between human creativity and machine output
(Karadag, 2025). The structural failure of the 'Collapse of Representation' group—defined as projects
where architectural imagery possesses no viable constructive resolution to rectify errors—highlights a
digital production-driven ‘Technical Illiteracy'. Pedagogy must prioritize visual literacy, ensuring students
interpret the gap between a persuasive render and its internal constructive logic (L6pez-Leon, 2015). This
requires a rigorous understanding of the structural basis and load-bearing capacities of materials (Sahin
Diri et al., 2025).

To combat digital deception, evaluation should adopt the multi-scalar "'Technical Audit' methodology (Figs.
Al, B1, C1), demanding a 1:1 correspondence between the 3D atmosphere and technical sections across
multiple scales. The findings demonstrate that the "Tectonic Gap' is most visible during scalar transitions;
projects categorized under 'Representational Collapse' often exhibit a systemic failure to translate macro-
level massing (1:500) into viable micro-level assembly (1:20). This scalar gap functions as the ultimate
litmus test for tectonic integrity; while the "Visual Shield' can maintain architectural persuasion at a macro-
distance (1:500), it inevitably shatters when subjected to the granular scrutiny of technical assembly (1:20),
exposing the ontological void that lies beneath the high-end render. As explicitly demonstrated in Figure 3,
a hyper-realistic atmosphere (left panel) often functions solely to mask a non-existent or physically
impossible structural system (right panel), proving that digital persuasion can easily conceal a profound
representational collapse. Crucially, students who lack the technical proficiency to bridge this scalar divide
frequently retreat into the 'Visual Shield' of atmospheric rendering, substituting constructive truth with
digital illusion.

Maintaining 'Tectonic Integrity—the verified alignment between creative experimentation and
constructive reality—is vital to establish a true tectonic benchmark in the digital era (Schmidt, 2007). This
approach preserves architectural quality while leveraging digital innovations (Liu & Lim, 2006; Mahmood
& Al-Alwan, 2023). Furthermore, the heavy dependency on digital tools in modern curricula necessitates a
holistic, audited approach to their contribution to the studio environment (Ceylan et al., 2024).

AT’s handling of creative tasks indicates a shift in the architect’s role rather than replacement; practitioners
must strengthen technological competence to master these generative tools (Sabono, 2025). Al-assisted
workflows require traditional architectural scrutiny to ensure structural viability (Lu, 2024; Gunaydin
Donduran et al., 2024). Supervised GenAl integration can improve design quality within a pedagogical
framework prioritizing cognitive development and full tectonic maturity (Alamasi et al., 2026; Khogali,
2024). Al-integrated curricula (Alymani, 2024) must use the Technical Audit as a pedagogical bridge to
maintain architectural agency in a software-driven future.
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(The lllusion) (The Reality)
MACRO SCALE (1:500) - Visual Shield MICRO SCALE (1:20) - Ontological Void

—

e : The Litmus Test: . ;
Digital Persuasion / Failure of Scalar Tectonic Inconsistency /
Image Curation Transition Representational Collapse

Figure 3. Analytical comparison of the "Tectonic Gap', illustrating how a hyper-realistic architectural atmosphere
(Visual Shield) effectively masks a non-existent structural system, creating an 'Ontological VVoid' during scalar
transition (Source: Author).

Although the structural disconnects identified herein represent objective geometric discrepancies verified
through a singular technical audit, this controlled baseline was a deliberate and vital methodological choice
for this initial diagnostic phase. Deploying a single, highly calibrated evaluator effectively eliminated the
diverse aesthetic, subjective, and conflicting biases that traditionally introduce noise into multi-member
juries, thereby maximizing internal consistency. This highly controlled baseline intentionally sets the stage
for advanced inter-rater validation. To ensure broader institutional replicability beyond a single instructor's
evaluation, subsequent longitudinal phases of this research are structured to transition into a multi-
evaluator, "Independent Evaluator Framework" quantified via Fleiss' Kappa and Intraclass Correlation
Coefficient (ICC) metrics, ensuring the long-term scalability of the TIS methodology.

4.3. Limitations of the Study

While the findings provide significant insights into the intersection of digital fluency and tectonic integrity,
this research acknowledges certain methodological boundaries. The study is primarily designed as an in-
depth laboratory analysis centered on the specific pedagogical context of the ARC415 studio at Istanbul
Gelisim University. Consequently, the empirical scope is defined by the rigorous technical parameters of
wide-span sports facilities and the academic performance of a specific student cohort.

Regarding the sample size, the selection of 37 projects was intended to allow for a high-fidelity, cross-
scalar scrutiny of technical portfolios. While this sample provided the necessary qualitative and
guantitative depth to explore the application of the Tectonic Integrity Scale (TIS), the research recognizes
that these findings represent a highly controlled pilot environment. Generalizing these results to the wider
spectrum of architectural education requires expanded datasets and multi-institutional comparisons to
ensure comprehensive external validity. To address this, future phases of this research will upscale the
methodology into a comprehensive longitudinal matrix, deploying the TIS framework across multiple
design studios and diverse academic institutions over consecutive semesters.

Furthermore, as anticipated in the preceding analytical discussions, the decision to utilize the course
instructor as the sole auditor was a deliberate and vital methodological choice for this initial application
phase. This approach ensured an uncompromised, structurally rigorous application of the TIS metrics,
effectively eliminating the diverse aesthetic noise, subjective preferences, and conflicting biases that
traditionally introduce variances into multi-member juries. By establishing this unified technical lens, the
study maximized internal consistency during the formulation of the metric.

However, to ensure broader institutional replicability beyond this controlled baseline, subsequent
longitudinal phases are explicitly structured to transition into an “Independent Evaluator Framework".
Under this framework, trained graduate-level architectural researchers will independently audit student
projects using standardized drawing sets in a controlled research setting. The inter-rater reliability and
calibration of the TIS rubric across these independent coders will be statistically quantified using Fleiss'
Kappa and Intraclass Correlation Coefficient (ICC) metrics. By formalizing these advanced statistical
calibration steps, this initial phase serves as the vital theoretical and methodological baseline necessary to
deploy a standardized, multi-evaluator quality control model in architectural education.

1112



International Journal of Social and Humanities Sciences Research (JSHSR)

5. CONCLUSION

This study explores the dual-edged impact of digital visualization in architectural education through an
initial diagnostic multi-scalar 'Technical Audit' methodology. The preliminary findings suggest a
paradoxical risk within the analyzed contemporary studio environment: an increase in digital visual
persuasion frequently correlates with an acute vulnerability in tectonic rationality. These diagnostic results
are conceptualized and summarized across three primary analytical dimensions:

Firstly, the 'lllusion Trap' signifies a profound pedagogical challenge. The baseline finding that a majority
of audited projects failed to achieve structural coordination indicates that the capacity of hyper-realistic
representation to obscure technical reality leads to a critical deficit in visual literacy. Within this
framework, advanced renderings and atmospheric effects act as a 'Visual Shield' during evaluations,
effectively masking profound structural coordination errors through graphic obfuscation. This research
demonstrates that the ability to generate sophisticated imagery does not inherently grant students the
cognitive capacity to critically analyze, scale, or justify constructive logic. Consequently, this severe
disparity between visual finish and structural depth shifts the evaluative focus from tectonic rigour to a
""scenographic aesthetic," ultimately endangering the architectural ontology of the proposed structure.

Secondly, the 'Collapse of Representation' illustrates how the uncontrolled misuse of generative digital
tools can completely sever the epistemic link between architectural representation and physical, structural
laws. Significant technical errors—such as "floating roofs," discontinuous load-bearing paths, or
fundamentally mismatched geometries—are clear symptoms of a pedagogical crisis where students lose the
ability to technically interpret and cross-examine their own designs. In this context, the digital model
ceases to function as a verification tool, degenerating instead into a "random geometry generator." This
cognitive detachment is severely exacerbated when unsupervised, Al-driven visualizations trap students
within a hyper-aesthetic shell that they can neither technically decipher nor constructively justify.

Finally, the full tectonic maturity demonstrated by the Reference Group—the only cohort to successfully
achieve the definitive tectonic benchmark within the scale—proves that pedagogical success relies on
treating the digital model as a rigorous "Digital Twin" of the structural and material system. These
exemplary projects confirm that architectural quality is recovered only when visual representation and
multi-scalar technical coordination are tightly integrated through the objective metrics of this pilot
application of the Tectonic Integrity Scale (TIS). The architectural design studio must remain a critical
space that prioritizes active cognitive development and technical agency over passive 'Image Curation'—
the arbitrary selection of unverified visual outputs lacking an underlying logic of physical assembly. By
fostering targeted ‘Tectonic Al Workflows' centered on enhancing cross-scalar visual literacy, the ultimate
goal is to ensure that digital tools bring architectural students closer to constructive rationality rather than
distancing them from physical and material reality.

Building upon the comprehensive institutional upscaling targets and multi-evaluator calibration
frameworks outlined in the methodological limitations (Section 4.3), future pedagogical applications aim to
operationalize a process-based filtering mechanism within the design studio timeline. This approach
mathematically differentiates between the initial, highly speculative conceptual phase—where the
alignment between GenAl outputs and architectural/structural logic stands at an exploratory ~50%—and
the final submission stage, where students apply Al-driven ‘'visual polish' exclusively to structurally
finalized digital models, targeting a strict ~90% fidelity with the underlying computer-aided substrate.
Future research will explore the formalization of this dual-phase integration as a standardized jury cross-
examination metric, explicitly testing whether students have filtered and calibrated atmospheric renderings
against the verified technical reality of their CAD/BIM structural substrates.

Furthermore, upon broader validation, the proposed TIS framework has the potential to offer a structured,
objective rubric for the standardized verification of Student Performance Criteria (SPC) required by
international accreditation bodies such as MIAK and NAAB. By seamlessly integrating this technical audit
methodology into the modular assessment criteria of progressive design studios, architectural programs
could potentially provide transparent evidence of professional and constructive competency. This
integration ensures that the deceptive 'halo effect' of digital representation is systematically barred from
bypassing the rigorous, accredited quality standards of global architectural education.
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Figure Al. Visual Audit of the Reference Group (Source: Compiled by the author based on student projects

referenced in the Information Note).
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Appendix B

Building Mass and Section Diagram System Detail
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Figure B1. Visual Audit of the Illusion Trap Group (Source: Compiled by the author based on student projects
referenced in the Information Note).
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Appendix C
Building Mass and Section Diagram System Detail
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Figure C1. Visual Audit of the Representational Collapse Group (Source: Compiled by the author based on student

projects referenced in the Information Note).
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