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From Studio to Systems

A Research-Based Model for Architectural Education

This submission presents a reimagined model of architectural education that replaces traditional,
form-driven studio pedagogy with interdisciplinary, research-based, and practice-engaged learn-
ing. Developed at the University of Notre Dame, this approach addresses critical gaps identified
in the 2023 ACSA white paper, including the lack of standardized pedagogies and limited stu-
dent exposure to real-world stakeholders and data-driven methods.

Guided by three central questions, the model introduces new course formats and collaborative
frameworks. Architecture students are embedded within interdisciplinary teams alongside en-
gineers, real estate professionals, and environmental scientists to solve sustainability challenges
at both building and urban scales. Courses such as ARCH 43611: Carbon Neutral Development
and SU25-34500: Real Estate and Sustainable Development emphasize real-world decision-mak-
ing, while ARCH 81153: Adaptive Reuse Studio turns the graduate studio into a data-rich re-
search lab.

Experiential learning is further enhanced through immersive virtual reality (IVR) modules and
international fieldwork in Singapore, where students study sustainable urbanism in action. Sup-
ported by academic and industry partners like CapitaLand, PGIM, and the National University
of Singapore, this model cultivates student fluency in systems thinking, stakeholder engagement,
and environmental performance. The result is a replicable framework that prepares students to
lead in an increasingly interdisciplinary, data-informed, and sustainability-focused design world.

90+ students from architecture, engineering, real estate, finance, environmental science,
and sociology have participated in transdisciplinary, project-based courses since 2022.

100% of architecture students worked in interdisciplinary teams with real stakeholders and
industry mentors—zero isolated studio work.

8 global industry and academic partners including CapitaLand, PGIM, NUS, JLL, and the

“This course taught me more about sustainability and collaboration than any traditional
studio ever did.”
— Architecture student, Class of 2024

“We didn’t just design buildings—we analyzed carbon impacts, debated policy trade-offs,
and presented to real developers.”
— Student reflection, ARCH 43611

“This model doesn’t prepare students for the future. It prepares them to lead it.”
— Industry partner, CapitaLand Group



From Studio to Systems

A Research-Based Model for Architectural Education

A 2023 ACSA white paper identified the absence of standardized, research-based pedagogies as a
critical limitation in architectural education. Reflecting on this, we observed two persistent chal-
lenges in traditional studio-centered pedagogy. First, despite investing extensive time in studio,
students rarely engage in interdisciplinary collaboration or work with real stakeholders—skills
essential to addressing complex challenges like sustainable development. Second, the studio’s
form-driven, isolated projects often leave students unprepared in data analysis, research method-
ology, and communication—competencies increasingly demanded by the profession.

In response, the University of Notre Dame interdisciplinary teaching team together with collab-
orators have developed a pedagogy that shifts architectural education away from isolated studio
projects toward interdisciplinary, immersive, and industry-engaged learning. This work asks three
central questions:

This practice-informed and leadership-driven transformation aligns with ACSA's call for peda-
gogical innovation. It offers a replicable model that prepares students to work across disciplines,
communicate with real stakeholders, and design in service of environmental and social equity.

Question One:
How can we provide different learning environment for architecture students to gain the analyt-
ic, research and interdisciplinary skills?

Collaborative Pedagogy - Engineering, Real Estate, Environmental Science

Question Two:
How can we shift from form-driven design to research-based pedagogy?

Data-Driven Design - Systems and Solutions

Question Three:
What does experiential learning look like without relying on the traditional studio model?

Experiential Pedagogy - Virtual and Real
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ARCH 43611: Class activities

QUESTION ONE: How can we provide different learn-
ing environment for architecture students to gain the
analytic, research and interdisciplinary skills?

Transdisciplinary courses
ARCH 43611: Carbon Neutral Development

We developed transdisciplinary courses and initiatives that embed sustainability at the heart of
collaborative learning. By partnering students with engineers, data scientists, and environmental
researchers, these efforts equip students to address real-world design challenges through inte-
grated, team-based problem solving.

Student Composition: 12-14 students total, with no more than 4 architecture students.
Students are divided into 3 to 4 interdisciplinary teams, each including one architecture student.



- =
ARCH 43611: Class activities

QUESTION ONE: How can we provide different learn-
ing environment for architecture students to gain the
analytic, research and interdisciplinary skills?

Transdisciplinary courses
ARCH 43611: Carbon Neutral Development

This course adopts a transdisciplinary framework to explore strategies for decarbonizing the built environment.
Emphasizing perspectives from engineering, architectural design, and the social sciences, students engage with
complex, real-world case studies—such as pollution linked to rapid urbanization in China and the challenges of
revitalizing aging building stock in Germany. The course fosters systems thinking, critical analysis, and collabora-
tive decision-making across disciplines.

This course comprises two modules: (1) Carbon-neutral development at an urban scale is examined through
three real case studies to explore the different development principles, design strategies, and patterns. (2) Net zero
building design and related environmental impact are examined in the research literature and real case projects.



ARCH 43611:Homework example - carbon footprint tracking (one week)
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SU25 34500: Real Estate and Sustainable Development

QUESTION ONE: How can we provide different learn-
ing environment for architecture students to gain the
analytic, research and interdisciplinary skills?

Immersive teaching and industry partners
SU25-34500: Real Estate & Net Zero Development

This two-credit summer elective examines the full real estate development cycle through the lens
of sustainability and global challenges such as climate change and resource scarcity. Set in Singa-
pore, a global leader in sustainable urban planning, the course offers students firsthand exposure
to projects across sectors—hospitality, retail, office, entertainment, and residential.

Student Composition: 27 students total, 9 architectural student, 1 sociology, 1 computer
science, 6 Finance, 5 Economy.

The nine architecture students are from different levels, freshman to third year, and they are inten-
tionally being grouped into separate project teams.
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SU25 34500: Real Estate and Sustainable Development

Course emphasis is placed on the interaction between public policy and private develop-
ment, particularly in advancing Net Zero goals. Topics include sustainable construction, zoning,
transportation, and housing policy, with a comparative lens on practices outside the U.S. All of
those typically can not be learned from studio teaching. Even though there are study abroad stu-
dio, however, students are often constrained to focus on design task, and working in isolation in
the oversea classroom, or focus on particular site or project. It rather limit the opportunities for
students truly immersed in an different context that tremendous lessons can be learned.

Students work in interdisciplinary teams to understand how design decisions are shaped by col-
laboration with stakeholders, consultants, and clients. The course emphasizes that sustainable de-
velopment is not an isolated design exercise, but a collective, systems-based practice informed by
architecture, engineering, and the social sciences.
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QUESTION TWO: How to shift to a research-based
pedagogy?

Research-based studio
ARCH 81153: Adaptive Reuse Studio

Data-Driven Design - Systems and Solutions
We restructured traditional studios into research-based laboratories where students explore urban and environ-
mental systems, conduct building performance analysis, and communicate evidence-based proposals.

In 2018, Congress recognized architecture as a STEM discipline, validating its foundation in scientific and tech-
nical knowledge. However, architectural research activity remains limited compared to other STEM fields such
as engineering and also lags behind social science. This gap reflects both a lack of research culture within many
architecture programs and the prevailing view of architecture as primarily a professional practice rather than a
research-intensive discipline. ARCH 81153 responds directly to this gap by cultivating a studio culture grounded
in data collection, interdisciplinary inquiry, and evidence-based design.




FROM INTUITION TO INQUIRY:
Evolving Architectural Pedagogy

Traditional Studio
Pedagogy

Student Role:
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Research
Foundations

Weeks 1-4

« Site analysis and
stakeholder
interviews

e Literaturereview
and precedent study

» Climate analysis
and energy
simulation

Iterative Design
Development

Weeks 5-13

 Spatial programming
schemaatic proposals

* Integrate environ-
mental structural
strategies

» Midterm critiques
and energy modeling

Synthesis and
Reflection

Weeks 14-15

e Document manuals
and performance
metrics

e Final reviews
and analysis
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ARCH 43611: Carbon Neutral Development

QUESTION Three: What does experiential learn-
ing look like in architectural pedagogy without
relying on studio teaching?

Virtual Reality Immersion

Experiential learning theory emphasizes the central role of experience in the learning process, representing a shift
from traditional models focused primarily on cognition or behavior. In architectural education, studio teaching
has long served as the primary vehicle for experiential learning. However, as studio culture becomes increasingly
isolated and technology continues to evolve, it is essential to explore new modes of experiential engagement for
architecture students.

Immersive Virtual Reality (IVR) offers a promising alternative. By creating interactive, high-fidelity environments,
IVR enhances spatial understanding and supports deeper learning—especially in disciplines like architecture and
engineering, where visualization is critical. Research has shown that IVR can significantly improve cognitive and
procedural learning, as well as student motivation and engagement. While challenges remain, IVRs ability to sim-
ulate real-world scenarios makes it particularly well-suited for addressing complex, interdisciplinary subjects such
as sustainable development.
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Virtual Reality and In-person Immersion

In ARCH 43611, five IVR modules are developed to

IMMERSIVE INTERDISCIPLINARY teach sustainable principles: (1) G d
STUDIO PEDAGOGY principles: reen spaces an
urban planning, (2) Renewable and efficient energy
supply, (3) Low-carbon transportation, (4) Energy-ef-
ficient design and construction, (5) Sustainable build-

Data Analysis . . . .
i & Research ing materials. Hafencity is selected as case study for

PEDAGOGY IMMERSIVE

virtual reality immersion.
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Industry
Collaboration
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Virtual Reality
Immersion
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JLL office visit / NUS Net zero building tour / Sustainability musume / Digital city visit
QUESTION Three: What does experiential learn-
ing look like in architectural pedagogy withouth
relying on studio teaching?

In-person Immersion
SU25-34500: Real Estate & Net Zero Development

Why study abroad in Singapore: Singapore’s commitment to sustainability, guided by its Inter-Ministerial Com-
mittee on Sustainable Development, provides a living case study. The city-state’s “Garden City” vision, integration
of green space, and pursuit of a Green Economy by 2030 align with global frameworks such as the Paris Agreement

and the UN Sustainable Development Goals—making it an ideal setting for immersive learning.

INDUSTRY & ACADEMIC COLLABORATORS

Access to development projects and case studies Hinrich Foundation (Sustainable Global

Access to development projects and case studies Trade)
Hospitality partnership expert JLL (Brokerage & Capital Markets)
PGIM Real Estate (Global REIT) Urban Land Institute (ULI)

CapitaLand Group (Developer) National University of Singapore (NUS)
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