Manifestation of Art in Architecture and
Urban Engineering

Formulating the Theoretical Framework and Transdisciplinary
Structural Model for the Post-COVID Architectural Design
Studio in the Digital Era (With an Examination of the Challenges
and Opportunities of the COVID-19 Pandemic)

1. Omid Dezhdar®: Department of Architecture, Ha.C., Islamic Azad University, Hamedan, Iran
2. Sara ZarnegarzadeShirazi®*: PhD Student, Department of Architecture, Ha.c., Islamic Azad University, Hamedan, Iran.

*Corresponding Author’s Email Address: sara.zarnegar@iau.ir

How to Cite: Dezhdar, O., & ZarnegarzadeShirazi, S. (2025). Formulating the Theoretical Framework and Transdisciplinary Structural Model for the Post-
COVID Architectural Design Studio in the Digital Era (With an Examination of the Challenges and Opportunities of the COVID-19 Pandemic). Manifestation
of Art in Architecture and Urban Engineering, 3(4), 1-29.

Abstract:

The formulation of innovative approaches has consistently been a central concern for educational planners, and given the pivotal role of the
design studio in architectural education, this study aims to enhance learning processes in the architectural design studio by developing a
theoretical framework and a new hybrid structural model (online/on-site). The present research adopts a fundamental theoretical purpose
grounded in deductive reasoning and documentary studies. The methodological position of the study corresponds to descriptive post-event
research as well as content analysis within a causal-comparative research design. Through a review of the literature focusing on the
exploration of opportunities and challenges arising from the COVID-19 period—resulting from the integration of online instruction with
traditional architectural education—and the feedback of these developments on universities, faculty members, and students, the study seeks
to answer two key research questions: What are the contemporary challenges and opportunities of the design studio? and How might the
global COVID-19 pandemic affect the structural configuration of the architectural design studio in the digital age? Subsequently, through
the review of prior research, three educational approaches grounded in optimization of adaptation and flexibility, networking, and discovery
were selected. These three approaches were integrated into the conceptual model and aligned with the three conventional structural
configurations of the architectural design studio (non-online traditional models). Further, by employing parameters from information and
communication technologies, a transdisciplinary approach, and ultimately the use of the 2030 LEGO Educational Model—with emphasis on
online learning, transdisciplinary orientation, and self-regulation—a new hybrid theoretical and structural model was developed to enhance
learning activities in contemporary architectural design studios.
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Extended Abstract

The global COVID-19 pandemic introduced unprecedented disruptions to architectural education, particularly to the design
studio, which has historically served as the pedagogical core of training in architecture. As universities worldwide abruptly
transitioned to online modalities, architectural curricula faced significant strain due to the inherently interactive, collaborative,
and spatially situated nature of the studio environment. Emerging scholarship has emphasized that the integration of online
learning with traditional studio education created both pressing challenges and transformative opportunities, prompting a re-
evaluation of long-standing pedagogical assumptions (1, 2). The higher-education sector, identified as a strategic domain for
national human-capital development, was forced to address structural and methodological inadequacies exposed by the crisis,
particularly regarding digital readiness, instructional adaptability, and the capacity of architecture programs to maintain
experiential learning standards (3, 4). Drawing on global literature describing the rapid pivot to remote learning (5, 6) and on
architectural-education research highlighting the vulnerabilities of traditional studio instruction (7, 8), the study situates the
pandemic as a catalyst that accelerated the long-anticipated shift toward hybrid and transdisciplinary models. The critique of
the pre-pandemic studio pedagogy, which had already been deemed insufficiently responsive to technological and societal
change (9, 10), suggests that the COVID-19 crisis merely illuminated structural gaps that had been accumulating for decades.
This context justified the need for a comprehensive theoretical framework and a structural model capable of harmonizing on-
site and online learning, integrating ICT-enabled collaboration, and supporting a more resilient and adaptive educational
paradigm (11-13).

The literature review systematically examined global and Iranian research focusing on digital transformation in architectural
education, revealing recurring themes related to pedagogical effectiveness, student engagement, instructional design, and the

evolving role of studio culture. Existing studies pointed to a range of opportunities associated with hybrid architectural studios,
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including increased access to digital archives, enhanced asynchronous critique, and the expansion of virtual peer networks (18,
19). However, they also underscored significant obstacles such as inequitable access to technology, diminished quality of
critique, reduced embodied interaction, and challenges in sustaining motivation and collaborative learning (20, 21). Further
comparative studies highlighted deficiencies in preparedness across institutions, the uneven distribution of digital competencies
among instructors, and widespread concerns about the loss of studio culture—a phenomenon tied to identity-formation and
professional socialization within architecture (22, 23). Thematically, prior research identified shortcomings in instructional
flexibility, infrastructural support, assessment practices, and the integration of interdisciplinary knowledge into design
curricula. Collectively, these findings expose the fragility of the traditional studio model when confronted with systemic
disruptions, reinforcing arguments that architectural education must progress toward a hybrid, network-based, and
transdisciplinary mode of operation (24-27). The cumulative evidence therefore justified the development of a new conceptual
framework unifying adaptability, networked learning, and exploratory design processes.

The research adopted a qualitative documentary approach using deductive reasoning and extensive content analysis
grounded in causal-comparative methodology. The dataset included global and Iranian peer-reviewed publications from 2020—
2023 sourced from major academic indexes, filtered according to relevance to architectural design studios, online learning, and
COVID-19 impacts. A multi-stage screening reduced 106 retrieved records to 22 full-text documents representing the core
evidence base. Through iterative coding, the analysis categorized findings around impacts on students, instructors, and higher-
education institutions, as well as around emergent opportunities for revitalizing architectural education. The study mapped
these categories against established theoretical perspectives on design-studio learning—including constructivist, project-based,
and socio-cultural learning approaches—and against the tripartite structural model of the architectural studio (surface,
instructional, and epistemic layers) previously articulated in Iranian scholarship (6, 41). Additional theoretical lenses included
frameworks on flexible learning, transdisciplinary integration (69), the LEGO 2030 educational model (58), and global
discourses on decolonizing architectural curricula (62). By synthesizing these perspectives, the methodological design ensured
that the final model would not merely respond to pandemic-specific contingencies but would address deeper pedagogical
misalignments and future-oriented competencies required for architectural practice.

Findings demonstrate that student challenges during the pandemic clustered around social, ecological, and behavioral
dimensions. Social difficulties emerged from diminished face-to-face interaction, weakened peer learning, reduced sense of
belonging, and communication inefficiencies (18, 20). Ecological challenges included unequal access to hardware, software,
internet bandwidth, and appropriate spatial conditions for studio work, particularly in regions with infrastructural disparities
(19, 23). Behavioral challenges encompassed reduced motivation, time-management difficulties, fatigue from prolonged screen
exposure, and uneven participation (21, 24). Instructors, similarly, faced challenges related to transitioning to online teaching,
redesigning studio pedagogy, increasing time investment for individualized support, and compensating for their own
technological learning curves (27, 28). Institutions confronted the urgent need to scale infrastructure, develop digital-learning
policies, and provide technical and pedagogical support while simultaneously redefining quality benchmarks for studio-based
programs (46, 47). Despite these challenges, the study found substantial opportunities: enhanced digital literacy, increased self-
directed learning, expansion of global collaboration, greater flexibility in scheduling, integration of transdisciplinary content,
and the emergence of hybrid design cultures that merge digital and physical modes (31, 51, 55). These findings collectively
indicate that the crisis accelerated long-delayed modernization processes, opening pathways to more resilient educational

systems.
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Building on these empirical insights, the study developed a transdisciplinary hybrid structural model for the post-COVID
architectural design studio. This model integrates three core educational approaches—adaptation/flexibility, networking, and
discovery—derived from leading architectural-education research (7, 9). These approaches were aligned with the three
canonical studio structures (surface, instructional, epistemic), producing a comprehensive conceptual alignment between studio
operations and twenty-first-century learning demands. ICT parameters such as synchronous and asynchronous communication
tools, digital archives, collaborative platforms, and mixed-reality environments were incorporated to enhance continuity and
expand access to learning. The model also embeds transdisciplinary competencies, allowing students to engage with knowledge
from engineering, environmental science, sociology, and digital fabrication—reflecting contemporary architectural practice
(67, 68). Finally, the adoption of the LEGO 2030 Educational Model introduces modular learning pathways, micro-
credentialing, and customizable learning sequences that allow students to assemble individualized trajectories aligned with
professional objectives and market needs (58). This integration provides structural flexibility, supports diverse learner
identities, and prepares graduates for rapidly evolving professional landscapes shaped by digital transformation, sustainability
imperatives, and global collaboration.

In conclusion, the development of this theoretical framework and hybrid structural model underscores the necessity of
transforming architectural design studios into adaptive, networked, and transdisciplinary learning environments. The pandemic
exposed systemic limitations but also offered an opportunity to rethink and redesign architectural education for long-term
resilience, inclusivity, and relevance. By synthesizing global research trends, pedagogical theory, and contextual challenges,
the study provides a forward-looking model capable of guiding architectural programs toward more coherent and future-ready
forms of learning that transcend the constraints of traditional studio formats.
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