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Abstract

The rapid expansion of generative artificial intelligence has introduced new
possibilities for form generation, representation, analysis, and feedback in
architectural design studios. However, educational applications have largely focused
on rapid visual production, while the contribution of Al to design thinking, student
agency, and reflective learning remains insufficiently conceptualized. This study
develops a framework for explaining the educational roles of Al in architectural
design studios. A scoping review and conceptual synthesis were organized using
Joanna Briggs Institute guidance and PRISMA-ScR. The analytical corpus
comprised 15 intervention or proof-of-concept studies in architectural design
education, examined through two-cycle coding. Al role, design stage, cognitive
activity, interaction pattern, student agency, teacher mediation, educational
outcomes, and risks were extracted. The theoretical and empirical synthesis
produced eight roles: generator, representational translator, idea explorer, knowledge
analyst and organizer, simulator, cognitive coach and scaffolding agent, critic and
evaluator, and cognitive-reflective partner. Generator and idea explorer roles each
appeared in 93.3% of the studies. The cognitive-reflective partner appeared in 20%,
while no study in the architectural corpus demonstrated a direct critic-evaluator role.
Applications concentrated on ideation and concept development (100%) and
representation and presentation (86.7%). Students retained final control in 80% of
the studies, but no study demonstrated full critical control over the logic and
limitations of Al systems. The roles were organized into product-oriented,
process-oriented, and cognition-oriented levels. The findings indicate that
transforming Al from a form generator into a cognitive partner depends primarily on
instructional design, critical student agency, and deliberate teacher mediation. Al
supports design learning when generation is connected to questioning, comparison,
reasoning, critique, and reflection.
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Extended Abstract

Introduction

Architectural design studios provide a setting in which students learn to formulate problems,
develop alternatives, evaluate decisions, and reflect on emerging proposals. Generative
artificial intelligence introduces new possibilities for producing images, translating
representations, organizing information, and providing feedback within this setting. However,
its educational use frequently emphasizes rapid visual production, leaving its contribution to
design reasoning, student agency, and reflective learning insufficiently articulated. Visually
convincing outputs may suggest architectural completeness before spatial, functional, and
contextual questions have been resolved.

The central issue concerns the educational role assigned to artificial intelligence within a
learning activity. The same system may generate formal alternatives in one exercise and
support questioning, comparison, or reflection in another. Classifications based exclusively on
software names or technical capabilities therefore provide an inadequate basis for
understanding educational value. This study develops a conceptual framework connecting
system roles with design stages, cognitive activities, student agency, and teacher mediation. It
asks which educational roles appear in architectural education research, how these roles relate
to design processes and student participation, and under what proposed conditions artificial
intelligence might support cognitive collaboration.

Theoretical Framework

The framework integrates reflective learning, cognitive scaffolding, distributed cognition,
cognitive tools, and collaboration between humans and artificial intelligence. Reflective
learning understands designing as an iterative conversation with a situation, in which action,
observation, interpretation, and revision reshape both problems and proposals. Accordingly,
generated outputs acquire educational relevance when students examine and reconsider them
within a continuing process of inquiry. Cognitive scaffolding involves temporary support that
enables learners to undertake activities beyond their current capabilities. Its educational
purpose requires that assistance sustain cognitive effort and gradually diminish as competence
develops. Atrtificial intelligence may provide explanations, questions, or intermediate
feedback, but supplying completed answers without maintaining student responsibility may
encourage dependence. Distributed cognition situates thinking across individuals, tools,
representations, and interactions. Within studios, sketches, models, conversations, and digital
systems participate in the development of design understanding. Cognitive tools contribute by
making relationships visible and supporting the organization and reconstruction of knowledge.
Collaboration additionally requires complementary contributions, revisable decisions, and
explicit responsibility. A cognitive and reflective partner is therefore defined through its
support for problem reformulation, alternative comparison, criterion clarification, and
reflection. Conversational interfaces or repeated prompting alone do not establish this role.
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Methodology

The study employed an analytical scoping review combined with conceptual synthesis. Its
organization followed Joanna Briggs Institute guidance, with reporting informed by
PRISMA-ScR. The population, concept, and context framework established the scope as
university architecture students and instructors, educational applications of artificial
intelligence, and architectural design studios or related studio courses.

Eligible publications addressed direct applications in architectural design education, described
their objectives and procedures, and provided English full texts. The publication window
extended from 2022 through September 2026. Earlier theoretical sources informed conceptual
development without entering the empirical frequency calculations. Professional applications
without an educational component, general education studies outside architecture, promotional
descriptions, purely technical investigations without educational implications, and duplicate
data were excluded.

The analytical corpus comprised fifteen intervention or proof of concept studies. Extracted
information included educational context, system type, design stage, educational role,
cognitive activity, interaction pattern, student agency, teacher mediation, outcomes, and risks.
Coding proceeded through two cycles: descriptions were first assigned codes close to the
source texts, then compared and consolidated into conceptual categories.

Roles and design stages allowed multiple labels, whereas student agency was assigned to four
mutually exclusive levels. Outcomes were distinguished as measured, perceived, or conceptual.
No interviews, questionnaires, classroom observations, or independent assessments of student
projects were conducted. Frequencies describe the reviewed corpus and do not estimate
educational effectiveness. Agreement between coders was not measured.

Findings

The synthesis identified eight educational roles: generator, representational translator, idea
explorer, knowledge analyst and organizer, simulator, cognitive coach and scaffolding agent,
critic and evaluator, and cognitive and reflective partner. Seven roles appeared in the
architectural corpus. The critic and evaluator remained a conceptual category supported by
adjacent design education literature, without direct evidence among the fifteen architectural
studies. Generator and idea explorer roles each appeared in fourteen studies. Cognitive
coaching and scaffolding appeared in eight. Representational translation, knowledge analysis
and organization, and cognitive and reflective partnership each appeared in three, while
simulation appeared in one. These roles were organized into three analytical levels: product
oriented, process oriented, and cognition oriented. The levels do not establish a hierarchy of
demonstrated educational effectiveness.

Applications concentrated on ideation and concept development, present in all fifteen studies,
and representation and presentation, reported in thirteen. Design development appeared in
seven, critique, reflection, and evaluation in four, and problem formulation in three. Site
analysis and architectural programming each appeared in two, while performance analysis and
design testing appeared in one. Activity at an evaluative stage did not necessarily indicate that
the system itself performed the critic and evaluator role.
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Twelve studies reported shared guidance with students retaining final control, while three
indicated limited selection among generated outputs. None provided sufficient evidence of
either system dominance or the highest agency level, involving reasoned evaluation and
deliberate reconfiguration of system use. Retaining final choice therefore cannot be equated
with demonstrated critical understanding. The findings also distinguish the expansion of
alternatives from engagement with design decisions. Rapid generation can increase
opportunities for comparison, yet may also produce selection overload or prioritize visual
appeal. Immediate feedback may support independent work while encouraging uncritical
acceptance of system authority. Teacher mediation consequently becomes an analytical
concern involving task definition, data verification, feedback, and the interpretation of outputs.
The review does not demonstrate whether these responsibilities increase or decrease teaching
demands, nor does it establish causal relationships between instructional arrangements and
learning outcomes. Reported benefits primarily concerned speed, diversity, motivation, and
perceived creativity. Evidence of sustained reasoning, learning transfer, and cognitive
independence was more limited.

Conclusion

The framework consequently proposes instructional design, critical student agency, and
deliberate teacher mediation as conditions for investigating cognitive collaboration. Suggested
activities include documenting rejected outputs, explaining selection criteria, and recording
changes in reasoning. These proposals require direct validation. Heterogeneous interventions,
limited longitudinal evidence, technological change, and unmeasured coding reliability
constrain interpretation and generalization.
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