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Core |: Broadway Stories

Conjoined Domestic Atmospheres [Bubbles]

Studio Orsini | Fall 22

This proposal conceived in response to the cramped living conditions
observed in a tenement in west Harlem. The primary goal was to create
extra living space within the constraints of existing apartment boundaries.
This led to the development of movable, non-permanent extensions
utilizing underutilized spaces between buildings. The design also focused
on improving ventilation and daylight access, using communal areas in a
way that blurs the line between public and private spaces. Central to the
project is the concept of a shared atmosphere, reflecting the communal
aspect of urban living. A key feature is the sustainable ventilation system,
designed as a non-invasive “respiration system” for the buildings. This
system circulates air through filters and fans, with air bubbles attached to
windows facilitating ventilation. The system is powered by photovoltaic
cells on rooftop plant cultivation canopies, ensuring an off-grid,
environmentally friendly solution. This approach addresses both the spatial
and environmental challenges of urban tenement living.
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Core Il: Damage Control Soil Remediaton in a Radiation Contaminated Site

Gore IIl: Damage Gontrol
Studio Teng | Spring 23
Post Nuclear Contaminated Soil Remediation;

Situated in highly controversial ground close to Tehran, a national park and it soil were subject to years of
military nuclear missile testing which has led to high levels of contamination in the water and soil in that area.

A mathematical approach to form finding in an inaccesible and contaminated area. In this project a set of
computational tools are used to:

1. Simulate the possible impact of radiation based on contamination points and the landscape geomery.

2. Generate the optimized clay fiber shells based on the contamination points and produce the robotic printing
pathwork based on the generated geometry.
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Core Il: Damage Control

Soil Remediaton in a Radiation Contaminated Site

First Cycle:

DE-Contamination of the radioactive area through the use of a certain type of fungal specimen — Cryprococcus
Neoformans — in which the fungal spores are added to the soil-fiber mix and after being printed or formed into
substrate structures, will germinate and so doing will fill in the cracks and spaces in the substrate with fungal
fibers — Mycelium — which in turn will trigger the formation of calcium carbonate crystals and thus strengthening
the substrate structure slowly.

The agents in this process consist earth-worm robots excavating the contaminated soil and digesting it through
grinding and mixing it with reclaimed farming waste as fibers, natural biopolymers like sodium alginate and
cellulose to produce the starting mix that will in turn incubate the fungal spores. The substrate paste will be
thrusted out through the robot’s printing nuzzles.

In this stage the boundary of the micro-organism as a living being is defined through its interaction with the
radiation sources, other fungi colonies and the substrate structure. The physical spaces for such interactions are
the cracks and micro-scale spaces in the substrate.

RE-Fertilizing the land through scattering the plant seeds and the whole structure will act as vertical /horizontal
farming/crops production entities that will form the new habitat.



Soil Remediaton in a Radiation Contaminated Site

Damage Control

Core Il
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Core Il: Damage Control

Soil Remediaton in a Radiation Contaminated Site

Second Cycle:

The agents in this process are human workers, natural forces, and reintroduced species of insects which will plant
trees, shrubs, bushes and crops in and on the substrate structure and its surrounding area. The fungi from the
previous stage will slowly die, decay and decompose into fertilizing nitrogen-carbon compounds needed to for
the plants to thrive.

In this stage the boundary of the plant and vegetation colony is the whole substrate as a united entity. The macro-
scale ecosystem will define its boundaries as the colony thrives. It is important to consider the multiplicity and
diversity of the colony as the driving force of this spatial boundary.




Core Il: Damage Control

Third Cycle:

Re-Habitation of national park with through re-introduction of its indigenous Animalia will also revive the human
lifecycles in the surrounding villages that once were forced to leave the area due to nuclear and missile testing
which had led to the radioactive contamination.

In this stage the process is essentially reversing the damage done by years of systematic neglect and brutal
oppression of the environmental activists who were alarming people of the devastating acts of the regime
towards the whole ecosystem and the human,/non-human occupants of such area. This includes both the
physical process of bringing back the natural bio-diversity and also raising awareness around the deterrent
impacts of neglecting the ecosystem and actively meddling with its natural process.

In this stage the boundary of spaces occupied by each of the occupants is defined through a wide range of
interactions happening between the human/non-human population of the national park and its surroundings.
The scales are diversified and different interpretations of boundaries is possible at this stage.

Soil Remediaton in a Radiation Contaminated Site




Housing: Research Drawing

Core Il Studio
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In the eastern bounds of the old walls of Paris sits a previously existing gypsum mine. A former hill adjacent to a
park and pond which was fully extracted for its material over the industrial revoltuion and and quick urbanization
of Paris. The drawing aims to critique and represent the process of extraction as set of architectural follies/gypsum-
made ornaments scattered in an urban matrix all over the city of Paris. The follies that are the only remnants of a

once “natural scenery” inside the walls of the city.
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Housing: Block Party

Il Studio

Core

Things and spaces
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Core Il Studio

This projects finds the shelter in
removing the deposited landfill,
revitalizing the pond and using it
as tool to dispossess the land and
open new possibilities for more
complex layers of sharing and
systems of negotiations.

Housing: Block Party
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Core Il Studio Housing: Block Party

A complex set of corridor connecting the recurring communal floors to
a soft distribution of expandable/negotiable units paired with duplex
floors. All of thess spaces interconnect through a set of hard and soft
strategies with which the project explores opportunities to blur the
conventional boundaries of private space and endorse different levels
and types of sharing.




Core Il Studio

A complex set of corridor
connecting the recurring
communal floors to a soft
distribution of expandable,
negotiable units paired with
duplex floors. All of this spaces
interconnect through a set of
hard and soft strategies with
which the project explores
opportunities to blur the
conventional boundaries of
private space and endorse
different levels and types of
sharing.

Housing: Block Party




Tech IV Club Mogador

Club Mogador

Tech IV | Fall ‘23
Berardo Matalucci
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Situated in a dense site in Manhattan, East Village, Club Mogador is an
effort to revitalize a century old tenement building hosting a well estab-
lished Cafe Mogador and turning it info an integrated system of assembe-
lies aimig to propose a sustainable and yet pleasurable experience for the
neighborhood. The club conjoins a central void and skylight/natural ven-
tilation strategy with a cable-stayed facade appendage which serves as
a vertical farm, through an integrated structural solution. This project was
done as team project for the GSAPP Tech sequence. This set of drawings
are my contribution to that team project.

38




Club Mogador

Tech IV
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Echoes of Resilience

Studio Rotem | Spring ‘24

Pleasure Beach Island in Bridge-
port tells a profound story of
urban and ecological transfor-
mation. Drawing on the island’s
historical significance and its de-
velopment from land reclaimed
over 170 years through the dredg-
ing of Bridgeport Harbor, | aim
to illuminate the intrinsic link be-
tween land management and ur-
ban development, reflecting on
how Bridgeport was shaped by its
interactions with the land.
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ADV IV Echoes of Resilience
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ADV IV

Strategically positioned, these modules which are made out of 3d
printed soil-sawdust mixture, promote the natural accumulation of
sand. This design mimics sand accumulation process essential for
responding to rising sea levels and shoreline erosion, which threat-
en natural habitats and disrupt human activities. The project aims
to foster a self-sustaining ecosystem over time, integrating resilient
plant species that thrive in saline conditions, like bald cypress and
saltmarsh cordgrass, providing a habitat for native bird species, and
ultimately creating an environmentally protected visitor space suitable
for open-air music performances or as a locally accessible island park.

Echoes of Resilience
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ADV IV

Echoes of Resilience

The aim is to form a living landscape that intertwines historical insight
with ecological resilience. It proposes an approach to urban design
where human history and natural history are intertwined, leading to
an environment that respects its origins while adapting to future chal-

lenges.
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ADV IV Echoes of Resilience

ESTXFVIEIE
\4

et DAY

54 55



ADV IV Echoes of Resilience




Earthly Branches

1:1 Fabrication and Detail Design

Earthly Branches

1:1 Fab | Spring 24
Mentor: Zach Mulitauaopele
Other Team Member: Tommy Gomez Ospina

Topology optimization as design / build method:

In this project the methematically optimized suface of a branched column structure is generated using a
combination of proximity searching method and TOpos [topology optimization Grasshopper tool].

The projected is created as a whole and sliced at different heights to match the printability of the clay fiber
material. The sections are tied together without any adhesives and only using cabled based tensegrity structure.
The branched column is 3d printed with clay-fiber mixture made from reclaimed soil and agro-waste fibers
binded together with natural biopolymers.




1:1 Fabrication and Detail Design

Earthly Branches

This project was later developed
as research plan in the Natural
Materials Lab, both in materials
and mix design, as well as
topology optimization and surface
analysis.

It was a successful entry for the
upcoming Prototypes for Humanity

Exhibition, Fall 2023.
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Graduate Research at Natural Materials Lab
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Digitally Woven Earth-Fiber Printing
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Graduate Research at Natural Materials Lab

64

Muddy Stools

GSAPP, Natural Materials Lab
Fall 2023

As an application of 3D Printed
Earthfiber, Natural Materials Lab
in Columbia, GSAPP received

a comission from the Office of
Dean of GSAPP to design and
manufacture a set of three stools
for the series of lectures held in
Fall of 2023, as an emblem of
the schools approach to material
sustainability and naturally
soruced construction and material
reserach.

This set was designed using

a number of computational
techniques and manufactured
with both subtractive [CNC
machined formworks] and
additive [3D printing] modes of
digital manufacturing.

Rhino/Grasshopper was used

to computationally design

the structure and optimize the
thickness og the stools, as well as
the designing different patterns
for the different sections.

Rhino CAM software was also
used to produce the formwork
sections on which the printing
process took place.

Digitally Woven Earth-Fiber Printing

Grasshopper - Woven surface stools_11-10-2023 - Third lteration - Combined®

File Edit View Display Help  MetaHopper

N 5 M X

Woven surfac

@ Autosave complete (70 seconds ago)
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Graduate Research at Natural Materials Lab

This set was designed using

a number of computational
techniques and manufactured
with both subtractive [CNC
machined formworks] and

4 additive [3D printing] modes of

digital manufacturing.

Rhino/Grasshopper was used

to computationally design

the structure and optimize the
thickness og the stools, as well as
the designing different patterns
for the different sections.

Rhino CAM software was also
used to produce the formwork
sections on which the printing
process took place.

Digitally Woven Earth-Fiber Printing




Graduate Research at Natural Materials Lab

Digitally Woven Earth-Fiber Printing
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ADVV

Housing As Policy/Technology

Studio Bell| Fall '24

Is it a concept>>> Housing as a form of language

s it a critique >>> Housing as a response to the urgency/immediacy of the matter

>>> Housing as a reaction to highly functionalized definitions of living, Non-function/Non-use
based definitions

Is it a building >>> Housing as the physical materialization of the need to shelter, the need to
define thresholds, territorialize with objects

Is it a policy>>> Housing as a set of binding laws, rights, acts to require the governments/
developers/owners

The fact that housing is not a basic right in the US, housing is always an act of protest to
highlight the constituents that are “left out”.

Is housing a system of control?

r . -H 'lr ‘l-l-l
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Housing As Policy/Technology

Probability of picking a single point on line/surface is considered

zero.

Probability of picking a line on a surface is also zero.

The immigrant, the houseless, the poor >> Left-out constituents of

the American society

The probability of a given individual to be addressed through policies or acts is almost zero.
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Housing As Policy/Technology

The framework categorizes lifecycles into two primary layers. The first, longer lifecycles, comprise the urban
fabric’s more stable and enduring elements, such as the structural and service layers already embedded in
the built environment. These components, less susceptible to change and uncertainty, serve as a supportive
infrastructure that can be adaptively reused and reinterpreted. The second, shorter lifecycles, encompass
flexible and transient elements that are most impacted by immediate human needs and changes in social and
environmental conditions.

The key to this strategy is the deregulation of patents for emergent technologies such as additive manufacturing
involving natural and recycled materials. By enabling free access to these technologies, the framework
empowers individuals— particularly marginalized populations such as the houseless, low-income, and
immigrants— to actively participate in shaping their living environments.
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ADVV

Housing As Policy/Technology

Prototyping as means of poetic thinking through technology:

Prototyping gives opportunity to the “unforseen” to release its forces. As well as for the out-cast constituents to
“practice their spatial freedom”. The poetics of prototyping is embeded within the layers of “re-extracted”
materials and “self-governed” materials and process management.

The process of labor is not only a missing link from the discussion of how people make stronger ties with the
environment they live in but also a tool to financially - and thus permenantly, incvolve people’s impact in the built
environemt.

The process of labor is not only a missing link from the discussion of how people make stronger ties with the
environment they live in but also a tool to financially - and thus permenantly, incvolve people’s impact in the built
environemt.
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ADV V Housing As Policy/Technology
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ADV VI

Zone In / Zone Out

Studio Hawkinson | Spring ‘25
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Independent Research Study

82

Descension to Heaven

Architecture as Extended Self: Cognitive
Embodiment and Digital Crafting of the
Built Environment

Mohammad-Hossein Zowqi

Abstract

This paper examines the evolving relationship between architecture, cognition, and
digital systems in the age of advanced manufacturing and intelligent environments. It
argues that architecture is no longer a static object or neutral backdrop but a dynamic
interface that co-produces cognitive experience. Drawing on theories of embodied
cognition, extended mind, and feedback design, the paper positions architecture as a
cognitive ecology—an adaptive and predictive system that both reflects and reshapes
subjectivity.

The paper contextualizes this transformation through a philosophical and historical
genealogy, linking Gothic architectural mimesis of divine order to modernist rationalism
and, ultimately, to today’s algorithmic environments. It introduces the concept of “second
nature” to describe digitally responsive spaces that mimic natural behavior while
embedding new forms of governance. Through critical analysis, the paper highlights the
danger that these systems—under the guise of flexibility and personalization—may
evolve into subtle mechanisms of control, reenacting the logic of orthodoxy through
optimization.

In response, the paper proposes a cognitive ethics of architecture: one that preserves
ambiguity, fosters spatial resistance, and reclaims design as an act of cultural and
cognitive agency. Architecture, it concludes, must become a space of encounter with the
unknown—resisting total prediction, and enabling lives that remain open, unfinished, and
free.

Descension To Heaven

1. Introduction — Architecture as an Interface of Cognition and Control
Architecture  has  always  mediated between the human and the
more-than-human—between bodies and elements, rituals and shelter, chaos and order.
From the ancient hut to the Gothic cathedral, from the modular logic of modernism to
today’s digitally scripted environments, architecture has been a vessel for projecting our
cognitive and cultural worlds into material form. But the present moment, defined by
intelligent systems, advanced manufacturing, and real-time data feedback, marks a
critical shift. We are not simply building space—we are programming behavior, encoding
cthics, and designing the contours of perception itself.

This paper argues that in the twenty-first century, architecture is evolving into a form of
cognitive infrastructure—a hybrid domain where perception, decision-making, identity,
and environment are co-constituted through systems of feedback, simulation, and
optimization. Central to this transformation is the shift from a model of architecture as
passive container to one of architecture as interface—a real-time medium that adapts to
and anticipates human behavior, often without conscious engagement.

To explore this shift, the paper draws together perspectives from philosophy, architectural
history, cognitive science, and technological critique. It introduces the concept of “second
nature” to frame today’s responsive environments as successors to earlier cosmological
architectures—cathedrals of computation that offer not certainty, but comfort through
prediction. It traces a cultural genealogy from pre-industrial awe and theological order
through modernist rationality to the soft coercions of parametricism and anticipatory
design.

Yet this convergence also brings new dangers. As optimization supplants open-ended
design and personalization becomes algorithmically enforced, architecture risks
becoming a new orthodoxy—a system that governs not through walls and thresholds, but
through suggestions, scripts, and silences. This paper calls for a redefinition of
architectural agency—mnot as control, but as the curation of uncertainty, the preservation
of difference, and the creation of space in which the future remains radically
undetermined.

2. Embodied Cognition and the Architectural Self

Architecture has always been a cognitive act—an expression of human intentionality
materialized through form and space. But in the context of twenty-first-century digital
systems, we witness a qualitative transformation in what this cognition entails. It is no
longer solely a matter of perceiving, imagining, and imposing form; it is a recursive
process of thinking with tools, through systems, and within responsive environments.
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Independent Research Study

84

This shift reconfigures the human subject not as a singular author of space, but as a
co-emergent figure—one whose perception, decisions, and identity are entangled with an
increasingly intelligent environment.

The framework of embodied cognition offers a powerful lens through which to explore
this transformation. Grounded in phenomenology, and developed through cognitive
science, this view asserts that thinking does not occur solely within the brain. Rather, it is
distributed across the entire sensorimotor system and extended into the world through
gestures, tools, and spatial interactions. Maurice Merleau-Ponty’s concept of the lived
body disrupts the Cartesian split between mind and matter. For him, the body is not an
object among others; it is the very condition of access to the world. A staircase is not just
a constructed element—it is an invitation to ascent, a rhythm of legs and steps, a lived
sequence of action. Space is thus not neutral but meaning-laden and bodily
co-constituted.

From this standpoint, architecture emerges not as a static backdrop but as a cognitive
medium—a terrain that conditions and is conditioned by perception and movement.
Every spatial encounter is a negotiation between the body’s capacities and the
environment’s affordances. Importantly, this negotiation is not just passive or reactive—it
is generative. It forms and reforms the self.

Today’s tools, however, do more than mediate—they compute. They simulate, anticipate,
and optimize. With the advent of parametric modeling, algorithmic design, and robotic
fabrication, tools are no longer inert; they carry embedded assumptions, procedural
constraints, and decision-making logics. In this light, the evolution from the compass to
the code editor is not simply one of complexity, but of cognitive externalization. Each
generation of tools encodes a deeper layer of thought—what we might call pre-structured
thinking—which becomes entangled with the user’s intentionality.

This historical arc suggests that the architectural self is not a fixed identity but an
evolving interface. The Vitruvian man, once the geometric center of proportion and
harmony, now dissolves into a network of bodies, sensors, data flows, and machine
suggestions. The architect, as both designer and user, becomes a fluid figure—shaped by
and shaping systems that increasingly 'think back.' In this recursive loop, cognition is no
longer the sole property of the human but is shared across the material-technical field of
making.

Here, the self must be understood not as a sovereign subject, but as a composite: a hybrid
entity co-produced by intention, code, environment, and feedback. This challenges the
modernist figure of the master builder or autonomous designer. Instead, we encounter a

Descension To Heaven

new ontology of making—one in which agency is distributed and identity is emergent.
The “maker” is not simply a person, but a process—a flux of interaction between
organism and mechanism, intention and suggestion, gesture and computation.

Understanding this shift is crucial not only for theory but for practice. It requires a
rethinking of architectural education, where drawing is no longer just about
representation, but about negotiating behavior and prediction. It demands a shift in design
cthos, from authorship to orchestration, from control to co-evolution.

The architectural self today is thus not only embodied—it is extended. It spans the
sensorimotor reach of the body and the algorithmic depths of its tools. It occupies the
liminal space where intention becomes suggestion, and where space is not only made but
also makes back.

3. Historical and Philosophical Background: Craft, Cognition, and

Construction

The integration of cognition, material practice, and architectural making is not a novelty
of the digital age. It has deep historical roots in architectural theory and philosophy.
However, what distinguishes the current moment is the way digital tools embed and
externalize cognitive processes—reshaping not only what we build but how we think
through building. This section situates contemporary digital fabrication within a lincage
of architectural thought that has long grappled with the relationship between mind, body,
material, and environment.

The 19th-century theorist Gottfried Semper foregrounded material processes as central to
the origin of architectural form. In The Four Elements of Architecture (1851), he
identified craft as the generative source of design—arguing that weaving, carpentry, and
ceramics are not just technical acts but cultural expressions embedded in perception and
experience. Semper’s concept of Stoffwechsel (material transformation) revealed how the
process of making is entangled with the cultural and embodied intelligence of the maker.
His insights resonate strongly with today’s digitally mediated processes, where design
intention is not projected abstractly but emerges through interaction with tools and
material logics.

In the 20th century, Bernard Leupen and N.J. Habraken advanced this lincage by
challenging modernism’s fixation on form as static and predetermined. Habraken’s theory
of 'supports’ and Leupen’s work on 'flexible architecture' proposed a vision of buildings
as adaptable systems—capable of evolving over time in response to human use. These
ideas implicitly acknowledge cognition as distributed and temporally layered: design is
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not finalized at inception, but continuously co-produced by wusers, spaces, and
affordances. Such views provide a philosophical and functional precursor to today’s
responsive and parametric systems, which allow architecture to behave not as a closed
object, but as a dynamic, evolving medium of interaction.

Stewart Brand’s concept of shearing layers—the idea that different parts of a building
change at different speeds—extends this thinking into an ecological time-scale. His
framework, introduced in How Buildings Learn (1994), suggests that the built
environment must accommodate varying rhythms of human adaptation, technological
evolution, and material decay. Brand’s work affirms that cognition is temporal and
systemic: we do not merely act on space; we grow with it, inhabit it differently over time,
and re-cognize it through use. This ecological sensibility links naturally to digital
fabrication as a medium of growth rather than static development.

However, a more existential dimension is added by thinkers like Martin Heidegger, who
famously critiqued the technological enframing of the world in favor of an original mode
of 'dwelling.’ In his essay Building Dwelling Thinking, Heidegger argues that authentic
building arises not from control over materials but from attunement to place, care, and
presence. While Heidegger is often read as opposed to technology, his notion of poetic
dwelling finds a surprising echo in contemporary digital craft. Advanced tools—when
used to articulate local material behavior, responsiveness, and interaction—may offer a
way to reintroduce the poetics of place into a technologically saturated world.

The technological critique continues with Albert Borgmann, whose device paradigm
describes how modern tools often conceal their inner workings, distancing users from
engagement and meaning. This concern becomes especially relevant in digital design,
where automation can risk flattening the richness of embodied knowledge. Yet, when
thoughtfully designed, digital tools can invert Borgmann’s critique: they can become
focal things that demand attention, skill, and dialogue—encouraging a new kind of digital
craftsmanship that is at once cognitive, embodied, and networked.

Across these perspectives, a consistent theme emerges: tools are not passive instruments
but active agents of cognition. Traditional tools extended the body; today’s tools encode
logic, suggestion, and memory. Design softwarc anticipates decisions; fabrication
machines enforce tolerances and embed process constraints. In this condition,
decision-making is partially offloaded into systems—creating what we might call
pre-structured cognition embedded in the interface.

Thus, the contemporary maker—the digital craftsperson—occupies a historically
continuous but ontologically distinct position. They inherit the cognitive practices of
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Semper’s craft, Habraken’s user systems, and Brand’s adaptive frameworks—but operate
in a new paradigm where tools “think back.” They co-design with systems that simulate,
suggest, and learn. This condition is not merely post-industrial; it is post-anthropocentric.
It forces us to confront the idea that architecture is not simply a reflection of human
cognition, but a site in which cognition is distributed, extended, and transformed.

4. Digital Fabrication and the Re-conceptualization of Architecture

Digital fabrication represents more than a set of tools—it signals a paradigmatic shift in
how architecture is conceived, modeled, and brought into being. Where previous eras
emphasized form as an abstraction imposed onto material, today’s digital processes
enable architecture to emerge from complex negotiations between code, matter, and
environment. These technologies reframe making as a cognitive, computational, and
material dialogue—one in which agency is distributed across systems, and form is not
simply designed, but evolved.

At the core of this shift is parametric and generative design. In these systems, form is not
statically determined but algorithmically derived. The architect no longer dictates every
aspect of the design; instead, they establish relationships, constraints, and parameters that
the system manipulates in real time. This recursive, rule-based logic mirrors biological
processes more than classical composition—suggesting that architecture today is grown,
not drawn. In this sense, the digital model is not merely a representation; it is a behavioral
field—an environment in which form reacts, adapts, and learns through simulation.

When coupled with robotic fabrication, CNC milling, and additive manufacturing, this
computational logic extends directly into materialization. These machines do not just
reproduce designs; they enforce tolerances, manage sequencing, and mediate between
material behavior and digital intent. As such, fabrication becomes a site of cognitive
feedback. The machine reads, responds, and conditions the outcome—not unlike how a
skilled hand responds to resistance in clay or timber. But unlike traditional craft, these
processes involve a pre-cognition embedded in code—a set of anticipatory decisions and
procedural logics that structure the act of making in advance.

This shift has critical implications for our understanding of architectural authorship. The
myth of the solitary designer is replaced by a complex network of actors: human,
algorithmic, and material. The role of the designer becomes less about asserting control
and more about curating conditions, modulating inputs, and responding to emergent
behavior. In doing so, the architect becomes a tuner of systems rather than a sculptor of
form—a figure operating within a distributed field of intelligence.

The digital environment thus becomes a site of co-evolution between mind, machine, and
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material. Architecture is no longer conceived as a static object but as a procedural
ecology—a field of interactions in which spatial, structural, and cognitive systems are
intertwined. This ecology reflects the shift described in earlier sections: from linear
development to recursive growth, from fixed identity to distributed cognition, and from
detached subject to integrated participant.

Importantly, these technologies do not exist in isolation. They are increasingly embedded
within augmented reality (AR), virtual modeling environments, and sensor-driven
feedback systems, further extending the feedback loop between cognition and
construction. A user navigating an AR interface to modify a wall's geometry, or a
fabrication system responding in real time to stress data, exemplifies a condition in which
architecture is responsive, participatory, and intelligent. It is in this interactive field that
the architectural self meets its new environment—not as master, but as interlocutor.

Yet this new condition is not without critique. The promise of infinite flexibility and
responsiveness must be tempered by awareness of embedded bias, technological
overreach, and environmental cost. The tools we use to generate architecture also delimit
its possibilities. In seeking to expand cognition, we must avoid enclosing it within
optimized but narrow logics. Hence, the re-conceptualization of architecture through
digital fabrication is as much a philosophical challenge as a technical one—it invites us to
re-examine the assumptions we encode into systems and to ask: What kind of thinking
does this architecture allow, and what kinds does it exclude?

In sum, digital fabrication enables not just new forms, but new epistemologics of space. It
reframes the built environment as a living, co-constructed system of feedback,
responsiveness, and embedded intelligence. In this condition, the boundary between
subject and system, tool and thought, maker and machine, dissolves. Architecture is not
merely the product of cognition—it becomes its medium, site, and collaborator.

5. Feedback Architectures: Digital Craft and the Emergence of Second

Nature

The built environment has long mirrored human cognition—structured by our habits,
shaped by our movements, and designed to reflect social and symbolic order. Yet in the
age of advanced manufacturing and intelligent systems, architecture is no longer a mirror.
It is a participant. The environments we now inhabit are not only shaped by human
cognition; they shape it in return, in real time. This mutual shaping suggests a profound
conceptual shift: the emergence of architecture as a second nature—a cognitive
ecosystem that evolves with, through, and as part of the self.
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Second nature, in philosophical terms, has traditionally referred to socially acquired
dispositions—skills or habits that become internalized through repetition. But in this
context, second nature refers to a hybrid ecology: a spatial, material, and computational
environment that behaves, adapts, and co-evolves with its inhabitants. No longer merely a
constructed backdrop or passive infrastructure, architecture becomes an extension of
cognitive and sensory life, a medium through which perception, agency, and identity are
both expressed and constituted.

This transformation is enabled by digital craft systems: parametric modeling, robotic
fabrication, and sensor-rich feedback environments. These systems do more than
externalize form—they embed predictive and responsive logics into architecture itself. A
parametric surface might shift in real time based on environmental data; a 3D-printed
structure may evolve iteratively as material behaviors and structural stress data feed back
into the design. Such examples reveal a condition where architecture is not made once,
but continuously negotiated—its form shaped through interaction, anticipation, and
adaptation.

This reconfigures not only space, but subjectivity. The architectural self becomes a
distributed agency—a subject formed not in isolation, but in interaction. The line between
user and environment becomes porous. As digital tools begin to simulate and guide
design decisions, and buildings adapt to sensed behaviors, identity itself becomes
situational, fluid, and responsive. Gender, function, and authorship arc no longer
architectural “givens” to be represented—they are variables to be expressed, negotiated,
and occasionally resisted.

This fluidity challenges classical architectural paradigms of proportion, control, and
permanence. The Vitruvian man—a geometric ideal of symmetry and rational order—is
replaced by a networked self, constantly negotiating between embodied perception,
algorithmic feedback, and material contingency. Here, the body is not a universal module
but a node in a wider field of distributed cognition. Architecture becomes not a shell to
inhabit, but an interface to engage—a feedback-rich surface of becoming.

Relational ontologies help clarify this shift. In contrast to static dualisms—subject/object,
user/tool—relational thinking emphasizes co-constitution. The user is shaped by the
environment just as the environment is shaped by use. In digitally crafted spaces, this
relation is intensified: decisions are embedded in code, behaviors become data, and
responsiveness becomes the architectural condition itself. The maker and the system form
an inseparable loop of design and re-design—both producing and being produced.

This new second nature also reawakens older ways of thinking. In pre-industrial cultures,

89



Independent Research Study

90

nature was not something to be controlled but something to be with—alive, responsive,
and rich with meaning. Similarly, this digitally crafted architecture is alive with data,
shaped by interaction, and formative of new symbolic and perceptual worlds. The
aesthetics of high modernism—clear lines, fixed functions, universal rules—give way to
fuzzy thresholds, recursive forms, and emergent patterns. The goal is no longer purity, but
resonance; not stability, but attunement.

Yet these possibilitics demand critical awareness. As environments grow more intelligent
and interfaces more immersive, what is gained in personalization might be lost in
collective meaning. As systems predict our actions and optimize our spaces, we risk
becoming too comfortable—too fitted to architectures that adapt without friction. The
question becomes not only what we can build, but what kinds of selves and socicties
these architectures cultivate. Will they encourage openness, difference, and resilience—or
merely reinforce preconfigured patterns?

To meet this challenge, digital craft must be seen not only as a technical process, but as a
philosophical practice—one that engages ethics, aesthetics, and agency. It calls on
architects and designers to think critically about the feedback systems they construct: to
ask not only “what can this space do?” but “what does this space ask of us?”

In this emerging condition, architecture becomes not just a product of cognition—it
becomes its medium, its collaborator, and its test. A new form of practice is
required—one that recognizes the built environment not as a finished object, but as a
field of ongoing cognitive engagement, attuned to the evolving self.

5.5 — From Fear to Feedback: A Cultural Genealogy of Control

Before architecture became computationally adaptive—before feedback systems rendered
environments responsive—nature was not a dataset. It was a force to be feared,
negotiated with, and symbolically interpreted. In pre-industrial and particularly pre-grace
cosmologies, nature’s unpredictability was inseparable from divinity. Storms, disease,
decay, and material failure were not just physical phenomena; they were manifestations
of divine judgment, capricious deities, or cosmic disorder. Architecture, in this frame,
was more than shelter. It was ritualized defense—a spatial negotiation with the unknown.

The rise of monotheistic systems, particularly Christianity, introduced a profound shift.
Nature was no longer seen as animated by spirits, but as the rational creation of a
singular, omniscient God. This theological transition gave rise to new epistemic
ambitions: order, legibility, and orthodoxy. Architecture followed suit. The Gothic
cathedral, for instance, was a structure of awe not just for its height or intricacy, but
because its geometries echoed the divine. Its ratios and structural logic—arches, vaults,
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and rose windows—were conceived as a mimesis of nature not in its wild form, but in its
lawful essence. These were not merely technical innovations; they were metaphysical
assertions: that the laws of God and the laws of physics were one and the same.

This conflation of architectural order and divine certainty did not dissolve with
secularization. It was inherited by Enlightenment rationalism, and subsequently
re-enacted by modernism. The machine aesthetic, zoning logic, and modular grids of
twentieth-century architecture reflect a deep-seated urge to rationalize the world—a
desire for spatial certainty in a time of social and political flux. Even supposed flexibility
and plasticity were often ideological tools: ways of demonstrating human control over
variability itself. In this light, the clean surfaces and abstract forms of modernist
architecture functioned as secular theologics of order.

Yet in the digital present, that sense of certainty is cracking. Advanced manufacturing,
real-time simulations, and predictive systems offer us extraordinary tools to design,
optimize, and adapt. But these same tools increasingly confront us with the radical
instability of the systems we inhabit. Climate change is perhaps the clearest exemplar of
this paradox. As climate science has shown, the more precisely we model planetary
futures, the more we uncover the chaotic and entangled nature of environmental systems.
The very tools of prediction reveal uncertainty—not as a gap in knowledge, but as a
condition of the world itself. Nature, once tamed by geometry and structure, now returns
as data-driven unpredictability—systemic, vast, and ethically overwhelming.

Within this tension, digital architecture stands at a threshold. Feedback systems,
parametric design, and algorithmic responsiveness appear to offer a new relational
paradigm—an architecture that listens, learns, and co-evolves. But they also risk
re-inscribing old orthodoxies in new code. Smart environments may anticipate our needs
but also insulate us from friction. Parametric flexibility may hide narrow fields of
constrained decision-making. Optimization, for all its promise, may become a new
theology—secular, statistical, but no less dogmatic.

This is where architecture must pause. Not merely to build, but to reflect. Not only to
create, but to critique. At this cultural moment, architecture must reckon with its role not
as a tool of mastery, but as a site of negotiation between ancient fears and technological
promise. Gothic cathedrals once translated divine chaos into sacred form. Today, we ask
digital systems to do the same—but in the language of data, code, and control.

And even here, a caution lingers. For what appears as resonance might calcify into ritual.
What promises adaptability may harden into a prescription. The liturgy of
optimization—delivered through silent algorithms, defaults, and behavioral
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feedback—may become the architecture of a new orthodoxy: soft, systemic, and total. In
this frame, flexibility is not freedom; it is a choreography of the permissible.

It is here—at this delicate threshold between liberation and latency—that the architectural
project now stands. And it is here we must turn next, to reckon not only with possibility,
but with peril.

6. Discussion — Uncertainty, Agency, and Futures of Making

The optimism surrounding digital architecture—its promises of customization,
adaptability, and co-evolution—masks a deeper and more complex tension. What began
as an extension of creative agency risks becoming a mechanism of subtle control, where
feedback systems no longer serve the user, but shape them. This section confronts the
darker side of feedback architecture: the potential for optimization to become orthodoxy,
for flexibility to disguise constraint, and for data-driven systems to reshape not just how
we build, but how we live, think, and desire.

In a world saturated with sensors, simulations, and algorithmic predictions, architecture
increasingly operates as an interface of governance. Space is no longer merely
constructed—it is computed, calibrated, and continuously managed. Environments that
“learn” from behavior also anticipate and normalize it. What appears as personalization is
often a curation of pathways: a set of decisions presented as choice, but bounded by
protocol. Just as modernism once reduced the complexities of social life to modular grids
and functional zones, so too do today’s systems reduce life to preference profiles and
predictive models. The problem is not surveillance per se—it is soft coercion, designed to
be imperceptible.

This new mode of spatial control is insidious because it presents itself as empowerment.
Parametric systems, user-responsive facades, or adaptive environments offer users the
illusion of co-authorship. Yet the tools they use are pre-structured: defaults determine
possibility, and deviations are penalized by friction, latency, or loss of system efficiency.
In such architectures, the subject is no longer a sovereign user, but a data-producing
node—shaped by predictive expectations and guided toward behavioral compliance.

What emerges is a digital architecture that re-enacts the logic of orthodoxy—not through
doctrine, but through design. It speaks not in commandments, but in interface layouts,
optimization targets, and algorithmic “best practices.” Its god is not Yahweh or progress,
but efficiency. And it governs not through fear, but through frictionless
persuasion—through anticipatory systems that predict user behavior to such a degree that
choice becomes an illusion. In this regime, even creativity becomes a managed
variable—encouraged within safe, programmable domains, but excluded where it
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threatens systemic coherence.

This shift raises urgent cthical and philosophical questions. What happens when the built
environment no longer offers resistance, ambiguity, or dissonance? What forms of
thought, identity, or politics become impossible when space itself is anticipatory—when
architecture is guided not by need or curiosity, but by statistical projection and behavioral
nudging?

To answer these questions, we must reject the false binary between technological
rejection and blind adoption. The task is not to escape digital systems, but to design with
and against them—to craft spaces that foster agency, friction, and cognitive plurality.
Architects must see themselves not as facilitators of seamless living, but as curators of
spatial resistance. Design should not only respond to behavior; it should provoke
reflection, spark divergence, and create room for the unknown.

This involves rethinking what we mean by freedom in the digital age. True freedom in
architecture may not be infinite choice within bounded parameters, but the ability to
interrupt systems, to defy predictive scripts, and to dwell with uncertainty. It may lie in
the refusal to be optimized, the decision to be inefficient, or the embrace of forms that
cannot be captured by datasets.

This reorientation also demands a critique of the values embedded in our tools.
Optimization, flexibility, and personalization must be interrogated as ideological
constructs, not just technical features. They reflect assumptions about what life should be:
smooth, productive, measurable. But life—especially in architecture—is also messy,
slow, resistant, and irreducibly human. The danger is not that machines will replace us,
but that we will remake ourselves in their image: efficient, modular, optimized—and
hollow.

In the end, the future of making must grapple with this ambivalence. The same systems
that offer unprecedented control also risk becoming new cathedrals of compliance. The
question is not whether we should build with data, but what kind of subject we build for.
Will we design for docile consumers of space—or for critical, imaginative dwellers
within it?

The answer lies not in abandoning technology, but in restoring architectural agency—not
as the power to control outcomes, but as the capacity to open space: for difference, for
dissent, for freedom that resists prediction.
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7. Conclusion — Toward a Cognitive Ethics of Architecture

This paper has traced the evolving relationship between architecture, cognition, and
technology, proposing that the convergence of embodied perception and advanced
manufacturing marks not merely a technical transformation, but a fundamental
redefinition of the architectural self. From the mimesis of divine order in Gothic
cathedrals to the rational grids of modernism and the recursive systems of parametric
design, architecture has long reflected our deepest epistemological and ontological
commitments.

Today, we stand at a critical juncture. The feedback-driven environments we now inhabit
blur the boundaries between tool and thought, user and system, space and subject.
Architecture no longer simply shelters or organizes life—it participates in shaping its
cognitive and ethical dimensions. As environments anticipate behavior, optimize comfort,
and structure decisions, the built world becomes both a site of empowerment and a
system of soft control.

The challenge ahead is not to reject technology, but to rethink how we design with it.
Architecture must resist becoming an algorithmic orthodoxy that disguises constraint as
flexibility. Instead, it must reclaim its capacity to open space—literally and
metaphorically—for ambiguity, friction, and freedom.

In doing so, architecture can emerge not as a machine for living, nor a mirror of data, but
as a cognitive ccology: a space of cncounter, negotiation, and unfinished
meaning—where the human remains unpredictable, and the future remains open.
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