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This study investigates the impact of Al-driven tools on creative processes in architecture
and introduces the concept of Creativity+, which describes the augmentation of human
creativity through machine support. Its objective is to critically evaluate the potential of
Al technologies to foster innovative approaches and design diversity. Grounded in an
extensive literature review of architectural creativity concepts, along with empirical case
studies and surveys conducted with architecture students at TH Kéln, the study examines
the integration of Al into the design process.
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INTRODUCTION

Artificial Intelligence is herezlt invisibly surrounds
and accompanies us in almost every aspect of our
lives today. Driven by ‘Machine Learning“(Jordan
& Mitchell, 2015) and ‘Deep’ (LeCun.et al., 2015);
its evolution progresses at an exponential rate.
Following the paradigm shifts broughtabout by
digitalisation, we now face a new era in which Al
drives transformative processes across fields such
as the economy, technology, society, culture, and
education. ,At present, we only have 'narrow’
artificial intelligence. It is more intelligent than we
are, but only within very specific domains, such as
chess. However, one day - Sam Altman from
OpenAl predicts within three to four years — we
will develop a ‘general’ or ‘strong’ Al,” Yuval Noah
Harari recently stated in an interview with Die Zeit
(Blome & Weidermann, 2024).

In their book ‘The Age of Al’, Henry Kissinger,
Eric Schmidt, and Daniel Huttenlocher describe
the transformative power of Al, highlighting its
potential to profoundly alter human affairs, much
like the Enlightenment or the Industrial
Revolution (Kissinger et al, 2021). Kissinger

further emphasises the limitations of human
understanding regarding how Al operates:
“Today, we no longer know what the machines
know. We do not truly understand why they can
converse with us in fluent language.” (Lyre, 2024).
This insight underscores the fundamental
necessity of exploring both the potential and
limitations of Al, while fostering a critical and
informed. stance within the context of Al
philosophy.

Al, Architecture and Creativity

These developments carry significant implications
for the field of architecture. ,The advent of Al in
architecture is still in its early days but offers
promising results. More than a mere opportunity,
such potential represents for us a major step
ahead, about to reshape the architectural
discipline” (Chaillou, 2019, p. 9). It is therefore
essential to comprehend these technologies and
their  implications to  meaningfully and
purposefully integrate Al into the design of
spaces and objects. Al is increasingly being
utilised in conceptual and ideation processes. The
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image generation capabilities of text-to-image
programmes such as MidJourney, for instance,
underwent a revolution over the past year.
Architectural professor Neil Leach highlights the
remarkable quality and efficiency of Al-generated
outputs: It is now possible to generate images in
a matter of seconds, often rendered so perfectly
that it is difficult to tell them from reality” (Leach,
2023).

These current advancements demonstrate
that artificial intelligence is exerting an ever-
growing influence on creativity within design
processes. This raises critical questions: Can Al
truly be considered capable of creative output, or
does the preservation of human intuition and
cultural sensitivity remain indispensable?

Objective of the Contribution

The objective of this contribution is to analyse the
influence of Al on creative processes in
architecture. Building upon an extensive literature
review that explores concepts of architectural
creativity in the modern era, the study examines
how Al-powered tools can expand ideation and
foster design diversity. Through case studies
conducted within the architecture programme at
TH Ko&ln and the authors’ own projects, the
integration of these technologies is evaluated in a
practical context.

The study critically questions whether Al can
preserve the significance of human intuition and
cultural sensitivity, and it discusses the essential
synergy between machine assistance and human
creativity. The research emphasises that while Al
tools can enhance and accelerate design
processes, they must not replace the fundamental
creative qualities inherent to architects.

CREATIVITY AND ARCHITECTURE

.Design is creativity. Designing is a creative act.
We invent, discard, and are constantly in search of
innovation, originality, the right measure, and an
appealing aesthetic. Designing brings the
greatest joy and fulfilment — paired with
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restlessness, responsibility, and suffering at the
same time" (Zinser-Junghanns, 2019, p. 12). This
statement reflects the central role of creativity in
architecture. Creativity forms the foundation for
going beyond functional requirements to create
spaces that convey aesthetic and emotional
depth.

This generative process is multidimensional,
requiring the integration of rationality, intuition,
and ethical responsibility to design spaces that
respond to cultural, social, and ecological
contexts. A key aspect of creative architecture is
its holistic nature. It unifies form, function,
aesthetics, materiality, and atmosphere in an
integrative design process. Materials, their tactile
and visual qualities, and their interplay with light
and acoustics significantly influence spatial
perception. Through these approaches, spaces
emerge that are more than the sum of their parts
— places that engage the senses, meet practical
demands, and evoke emotional resonance.

The Unconscious in Creative Processes
Creativity is not solely a conscious process but
also one deeply influenced by the unconscious.
The mathematician and. philosopher Henri
Poincaré describes the ‘Incubation Phase’, during
which the unconscious mind. becomes active
following an intense engagement with a problem.
This phase often results in spontaneous, intuitive
insights that are subsequently transformed into
practical ideas through conscious structuring and
refinement. In architecture, this dynamic is
evident in the ability to tackle complex challenges
and develop innovative solutions that seamlessly
integrate conscious and unconscious thought.
The interplay between these cognitive processes
enables  designers to achieve creative
breakthroughs that balance rational analysis with
intuitive discovery (Poincaré, 1913).

Divergent and Convergent Thinking
Creative architecture thrives on the interplay
between two modes of thinking: divergent and



convergent thinking. Divergent thinking opens up
possibilities, allowing for the exploration of
diverse approaches and new perspectives, while
convergent thinking focuses on selecting the
most promising ideas and refining them to meet
specific requirements. This interplay, as described
by the American psychologist J.P. Guilford in ‘The
Nature of Human Intelligence” (1967), is essential
for maintaining the balance between creative
freedom and practical feasibility. It enables
architects to -havigate the tension between
innovation and functionality, fostering solutions
that are both imaginative and grounded in real-
world applicability.

Iterative Exploration

Creative processes in architecture are often
characterised by their iterative.nature. Following
an initial idea — frequently visualised through
sketches or models /— comes a phase of
exploration and refinement. This approach, as
outlined in the Geneplore:Model (Finke et al.,
1992), enables architects to continuously
question concepts and adapt them to new
requirements. Such cyclical processes not only
foster flexibility but also encourage the
development of innovative and context-specific
solutions. By revisiting and refining ideas,
architects can achieve designs that are both
dynamic and responsive to evolving challenges
and needs.

Multiple Intelligences

Howard Gardners Theory of ‘Multiple
Intelligences” (1983) highlights the importance of
diverse cognitive abilities in creative processes.
Spatial intelligence, in particular, plays a pivotal
role in architecture as it facilitates spatial
reasoning and the visualisation of complex
relationships. When combined with other forms
of intelligence — such as interpersonal or musical
intelligence — this capacity enables architects to
develop multifaceted and innovative approaches
to design. By integrating these varied abilities,

architects can respond to aesthetic, functional,
and contextual challenges in a holistic and
creative manner.

Associative Creativity

Creativity in architecture often relies on the ability
to connect diverse areas of knowledge. Arthur
Koestlers concept of ‘Bisociation” (1964) describes
this process of linking previously unrelated
patterns of thought. In practice, this means that
architects integrate elements from various
disciplines — such as technology, art, or culture
— to develop innovative and functional concepts.
This  associative approach broadens the
traditional boundaries of architecture, fostering
designs that not only address practical
requirements but also possess symbolic depth
and cultural resonance.

Creativity in architecture is a multifaceted and
dynamic process that demands the integration of
rationality, intuition, and cultural sensitivity. By
combining diverse cognitive models and
intelligences, alongside iterative and associative
approaches, architects are able to create spaces
that are not only aesthetic and functional but also
profoundly meaningful. This fusion of flexibility
and depth positions architecture as a discipline
that continually explores new pathways,
addressing the complex and evolving demands of
our time.

Al, CREATIVITY AND ARCHITECTURE

The introduction of Al into architecture and
design heralds a new era of creative possibilities,
akin to the transformative impact once brought
about by photography or motion pictures. The
British author Kelly Owen noted as early as 1996
in his book ‘Digital Creativity’" that new
technologies initially mimic older media before
developing their own identity, enabling entirely
new artistic styles and cultural experiences that
would otherwise be unattainable: ,They can also
be used to create entirely new kinds of artistic
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style or cultural experience, which could not
obviously be produced in any other way.” (Kelly
1996, p. 105). This transformative potential
equally applies to Al: it expands traditional
creative processes by surpassing the limits of
human imagination and enabling novel
approaches to design.

Expanded Creativity

The philosopher Arthur Miller defines creativity as
the ability to generate new ideas through
problem-solving and the application of existing
knowledge (Miller, 2020). Al tools can'support this
process by analysing vast datasets, identifying
patterns, and suggesting creative connections
that might otherwise remain inaccessible to
human intuition alone. This symbiotic relationship
between humans and machines enables
architects and designers to develop innovative
solutions that are both functionally effective and
aesthetically sophisticated.

However, Miller also emphasises the
limitations of Al within creative processes. While
Al can provide significant assistance through its
computational power and data-processing
capacities, it lacks the awareness, intuition, and
emotional understanding often required for
profound creative endeavours. Miller, therefore,
advocates for a symbiotic relationship between
human creativity and machine intelligence,
wherein the strengths of both entities are
combined: human-machine interaction can
accelerate and enrich creative processes, yet the
role of the human as the creative guide—imbuing
work with meaning and contextual depth—
remains indispensable (Miller 2020).

Co-Creation and Creative Synergy

The cybernetician Gordon Pask describes the
collaboration between humans and machines as
co-creation — a dynamic partnership in which
both actors learn and evolve through feedback
loops (Werner 2019). In the context of
architecture, this implies that Al serves as a
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creative partner, generating suggestions and
responding to inputs, while the human refines
these ideas and situates them within a contextual
framework. This interaction fosters a creative
synergy that transcends the capabilities of either
entity alone.

Can Computers be Creative?

The question of whether computers can exhibit
creativity remains a topic of debate. Architect Neil
Leach argues that the absence of consciousness
and contextual understanding in machines
precludes ‘true” creativity. According to Leach,
creativity requires not only the generation of
novel and useful ideas but also the capacity to
grasp their meaning and cultural context (Leach
2022). Margaret Boden adds that while machines
can-algorithmically produce original outcomes,
their creativity remains a philosophical rather than
an empirical question: ,Whether a computer
could ever.be ‘really” creative is not a scientific
question‘but a philosophical one” (Boden 2009).

Human and Artificial Creativity
American. psychologist Marc A.  Runco
emphasizes that while Al.can produce original
outputs, it lacks fundamental elements such as
intrinsic motivation, intentionality, and
authenticity (Runco 2023): He proposes the term
artificial creativity to  highlight the distinctions
between human and machine creativity: ,The
term artificial creativity makes more sense, at least
because the concept of artificial intelligence is so
widely used, and ‘artificial creativity” is aligned
with “artificial intelligence™ (Runco 2023, p. 5).

Democratisation of Creativity

Al tools such as MidJourney or DALL-E lower the
barriers to creative activities by enabling non-
experts to produce complex designs or artworks.
This democratisation of creativity grants broader
access to design processes and unlocks new
avenues for artistic expression: ,Machines
compose, they paint, and they write. While this



may not be art, it offers many people a path to
their own creativity” (Knlsel 2023). However, this
simplification raises the question of whether it
enhances the depth and quality of creativity.
Critics, such as Knusel, argue that art created
through Al risks losing its status as it increasingly
becomes perceived as a mass phenomenon. The
true challenge lies in preserving creative depth
and contextual meaning within Al-supported
processes.

Al-Driven Creative Homogenisation
While Al _has the potential to enhance individual
creativity, it simultaneously poses the risk of
collective homogenisation. A recent study
published in the journal Science Advances
examined the impact of artificial intelligence on
creativity and diversity in the production of short
stories (Doshi et al. 2024). The findings revealed
that Al-generated stories were rated as more
creative, stylistically superior, and entertaining
compared to those produced by human authors.
However, the study also observed that the use of
Al led to content homogenisation, ~thereby
reducing the diversity and originality of <the
created works: ,Generative Al enhances individual
creativity but reduces the collective diversity of
novel content” (Doshi et al. 2024). This suggests
that while Al can improve the creative output of
individual users, it may do so at the expense of
collective creative diversity.

Al offers new possibilities for architecture and
other creative disciplines by combining data
analysis and pattern recognition with human
intuition and contextual understanding. The
future of creativity lies in the symbiotic
collaboration between humans and machines — a
partnership that has the potential to enhance
both individual capabilities and collective
diversity. At the same time, it remains essential to
recognise the limitations and potential risks of Al
and to guide its use deliberately to preserve
creative depth and cultural relevance.

CONCEPT STUDIES (IM)PROBABLE
FURNITURES AND BRIDGING+
The student concept study ‘(im)probable
furnitures” was conducted during the winter
semester 2023/24 by bachelor’s students at the
‘space+ lab" the real, virtual, and hybrid
laboratory of the Faculty of Architecture at TH
K&In. The study aimed to explore the creative
potentials and limitations of Al tools during the
early conceptual design phase. Using Al-driven
image generation, the students examined the
design of an ‘impossible piece of furniture” to
investigate how Al could support and expand
their creative ideation process without prioritising
later realisability. The primary goal was to develop
innovative, creative, and unconventional ideas.
Similarly, during the summer semester of
2024, master students employed Al tools in the
‘bridging+" design project to visualise initial
concepts for a pedestrian and cyclist bridge
across the Rhine in Cologne. In this early
conceptual phase, the focus was placed on
exploring creative design possibilities and
atmospheric qualities, independent of specific site
conditions or technical requirements. Al-assisted
visualisations served as a foundation for
subsequent, context-oriented design decisions.
Various text-to-image tools, such as Bing Image
Creator, MidJourney, and DALL-E, were utilised
alongside other Al applications. The design
process involved the precise formulation of
prompts.addressing aspects such as materiality,
formal® language, and atmosphere. Through
deliberate modifications of these prompts, a wide
range of aesthetic variations was generated,
enabling a diverse spectrum of visual expressions.
The students were tasked with investigating
the extent to which Al could support and expand
their creativity within the design process and
identifying its limitations. The most promising
visual concepts were then selected and evaluated
for their aesthetic and innovative qualities,
providing inspiration and a basis for the
subsequent design phase.
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Analysis of the Results Objectives

The Al-assisted visualisations in the (im)-probable
furnitures project (Figure 1) demonstrate the
creative potential of Al tools by generating
inspiring and unconventional concepts, such as
the ‘Dare to be Uncomfortable design’. Similarly,
the "Hair” stool illustrates how Al tools can
produce innovative ideas for materials and forms
that would be challenging to represent using
conventional methods. Through these tools,
students were able to experiment with
unconventional materials, shapes, and
proportions, playfully exploring new design
approaches. The resulting designs often led to
unexpected and surprising outcomes. Moreover,
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the use of Al tools enabled the rapid generation
of a wide variety of solutions within a short time.

In the "bridging+" project, the application of
Al tools helped students overcome the initial
challenge of the ‘blank page’. They quickly
developed aesthetically appealing and innovative
proposals for a bridge across the Rhine (Figure 2),
which served as inspiration and a foundation for
further discussion.

This playful exploration introduced new
modes of thinking and expanded creative
potential through experimental engagement with
formal language, materiality, and atmosphere.
However, both projects also revealed the
limitations of Al tools. Integrating real-world

Figure 1
bridging+ project,
left to right:

Dare to be
Uncomfortable,
Inflated, Hair,
Tube, Toothbrush,
Bookshelf Chair

Figure 2
bridging+ project,
various Al-
generated initial
concepts by the
students



Figure 3
Feedback form,
Question: Has the
use of Al tools
enriched your
design process?

Figure 4

Feedback form,
Question: How
innovative were
the design
concepts
generated by Al
tools compared to
your conventional
approaches?

context and achieving precise representations of
specific forms proved challenging, as Al tools,
unlike CAD software, have limited capacity to
incorporate context-specific data. Additionally,
translating visionary images into concrete
architectural plans, including floor plans and
sections, presented a significant challenge.

In both projects, the Creativity+ approach
becomes clearly evident: the creative initiative
remained with the students, who formulated their
own visions through targeted prompts, using Al
as a supportive tool to expand their ideas. The Al
complemented and. enriched the existing
concepts without taking over the creative
direction. Thus, Al enhanced the students’
creative potential, serving as an instrument for
unlocking possibilities without replacing their
central role in the design process.

Feedback Forms

In March 2024, all undergraduate and graduate
architecture students at TH K6In were invited via
email to complete the online questionnaire ‘The
Use of Al Tools in the Design Process .in
Architecture and Design’.<The questionnaire is
structured into six sections addressing wvarious
thematic areas: 1 - Al Usage, 2 - Tools Utilised, 3
- Efficiency of Work Processes, 4 - Diversity and
Meaningfulness of Solutions, 5 - Artistic
Innovation and Aesthetics, and 6 - Final
Assessment. The responses presented and
analysed here focus on four questions from
Sections 3 to 6. Evaluations were conducted using
a Likert scale, where 0 indicates a low rating and
5 represents a high rating.

Evaluation and Analysis of the Results
The survey results indicate a generally positive
perception of Al tools regarding their enrichment
of the design process, their capacity for
innovation, and their effectiveness in idea
generation.

Hat die Verwendung von KI-Tools lhren Gestaltungsprozess
bereichert?

31 Antworten

15

14 (45,
2%)

9(29%)

1(32%) 3(97 %) 132%) 3(9.7 %)

0 1 2 3 4 5

Figure 3: The majority of participants (45.2%)
rated the use of Al tools as enriching (Scale 4),
followed by 29% at Scale 3. Only 3.2%
reported no enrichment (0) or very little
enrichment (1). This suggests that Al tools are
largely perceived as valuable additions to the
creative process, particularly in facilitating
new perspectives.

Wie innovativ waren die von von KI-Tools generierten
Desil im Vergleich zu lhren 6 i Ansé

31 Antworten

14 (45,
2%)

6(194%
] (oA 5(16,1%
)

1(32%) ) 1(32%)

Figure 4: A substantial 45.2% of participants
evaluated the innovative capacity of Al-
generated design concepts at Scale 3, with
16.1% (Scale 4) and 3.2% (Scale 5) viewing the
outcomes as highly innovative. A smaller
group (12.9% at Scale 1) considered the
results less innovative. Overall, this reflects a
general recognition of Al's potential for
innovation, although experiencees varied
among users, potentially due to differing
application strategies or objectives.
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Hat die Nutzung der KI-Tools lhren Arbeitsprozess in der Ideen-
und Konzeptfindung effektiver gemacht?

30 Antworten
15

12 (40 %)

5 6(20%) 6(20 %)

2(6.7 %) 2(8.7 %) 2(6.7 %)

0 1 2 3 4 5

e Figure 5: 40% of respondents .rated the
efficiency gains provided by Al.tools in idea
and concept generation at Scale 4, followed
by 20% at Scales 3 and 5. Only 6.7% reported
minimal efficiency gains (Scales 0 or 1). This
highlights Al tools’ role in process
optimisation, particularly in analysing® and
synthesising ideas.

Wie beurteilen Sie Ihre Relevanz als Gestalter*in im KI
unterstiitzen Arbeitsprozess?

32 Antworten

15 11%(5)3:
10
8(25%)
® 5(156%
p 0(0%) 0(0%) 263 )
o 1 2 3 4 5

e Figure 6: The majority of respondents (53.1%)
rated their relevance as designers in Al-
supported processes at Scale 4, while 25%
agreed with Scale 3. Only 6.3% considered
their role to be of little significance (Scale 2).
This underscores that, despite the use of Al
the creative and curatorial role of designers
continues to be regarded as central.

The findings demonstrate that Al tools are
seen as enriching the design process, particularly
by enhancing efficiency and enabling new
possibilities. The innovative potential of Al-
generated outcomes is also generally evaluated
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positively, although perceptions vary. Crucially,
the role of designers remains significant, as they
utilise Al as a supportive tool to develop
meaningful and contextually relevant solutions.

DISCUSSION

This study demonstrates that the integration of Al
into concept and ideation phases can significantly
enhance human creativity, thus confirming the
hypothesis of ‘Creativity+". Al tools enable the
analysis of extensive datasets and the rapid
generation of alternative design iterations. Unlike
traditional design methods, which are rooted in a
deep engagement with aesthetic, functional, and
cultural considerations, Al tools pave new
pathways for creative exploration. The case
studies ‘(im)probable furnitures” and ‘bridging+’
illustrate how Al tools foster innovative
approaches by overcoming creative blocks and
generating a multitude of design possibilities.

Creative » processes demand a profound
cultural .and intuitive understanding, which Al
cannot independently achieve. Poincaré’s theory
of the 'Creative'Unconscious” and the ‘Geneplore-
Model“ by-Finke et al-highlight that while Al can
simulate phasesof creativity, it lacks the reflective
capacity and intuitive spatial perception essential
to design. Survey results support. this view: 53.1%
of respondents rated the role of designers in Al-
supported processes as 4 or 5/on a scale of
significance. This underscores that creative
control and cultural guidance remain firmly in
human hands.

In the case studies, creative. initiative was
clearly anchored in the students’ efforts. They
developed targeted prompts to guide the Al tools
in desired directions. The findings affirm the
pivotal role of designers, while Al, in the sense of
Creativity+, functioned as a supportive tool that
expanded creative possibilities without replacing
the creative leadership of the human contributors.

The findings demonstrate that Al tools can
significantly ~ enhance human creativity,
particularly in the early conceptual phase. They

Figure 5
Feedback form,
Question: Has the
use of Al tools
made your
workflow more
effective in idea
generation and
concept
development?

Figure 6

Feedback form,
Question: How do
you assess your
relevance as
designer in the Al
assisted workflow?



respond to human inputs, analyse them, and
generate alternative proposals, creating a
productive feedback loop. For instance, in the
‘(im)probable  furnitures” project, innovative
material and form ideas, such as the "Hair” stool,
were developed concepts that would have been
challenging to Vvisualize using conventional
methods. This interaction between human and
machine expanded the creative spectrum.

Similarly, in the ’bridging+” project, Al
facilitated the overcoming of the ‘blank page” by
quickly generating aesthetically appealing,
innovative designs for a bridge over the Rhine.
These designs served as inspiration and a basis for
discussion, enriching the students’ creative
process. However, thecase study also highlights
the limitations of Al tools, as they cannot
independently integrate context-specific data.
This underscores the .continued necessity of
human expertise for/ detailed’ planning and
implementation.

A critical issue remains the potential
homogenisation caused by predefined data
patterns. Over time, the increased use of Al-
generated styles could {1imit originality <and
diversity in architecture. At the same time, the
case studies illustrate how Al opensiup new
creative perspectives. Text-to-image tools such as
the Bing Image Creator facilitate <the
democratisation of the design process by
providing non-experts with access to creative
tools. However, it remains uncertain whether this
access includes the cultural understanding and
design  responsibility necessary for the
meaningful creation of space and objects.

CONCLUSION

The study demonstrates that Al tools do not
replace creativity in architecture but rather extend
it. The concept of ’Creativity+  is validated,
showing how Al opens new possibilities in
conceptualisation and ideation while overcoming
creative blockages. Al enables rapid visualisations
and exploratory approaches that would be

difficult to achieve through conventional
methods. However, the role of the designer
remains pivotal in ensuring cultural relevance,
emotional depth, and contextual precision.

At the same time, the research highlights the
limitations of Al tools: they cannot independently
integrate context and are constrained by data
patterns. This makes human intuition and creative
control indispensable. The creative symbiosis
between humans and machines demonstrates
that Al functions as a supportive tool, enhancing
creative potential without taking over the
leadership of the design process.

OUTLOOK

The future integration of Al into creative
processes holds significant potential but
necessitates a critical examination of its
possibilities and limitations. A central, yet
contentious, question is whether Al can act
autonomously and independently generate
aesthetic impulses. It remains to be explored how
ethical and creative control can be maintained to
uphold the responsibility of designers and ensure
the’'meaningfulness of outcomes.

Another intriguing aspect concerns the
development of emotionally intuitive Al. Future
research could investigate whether and how Al
systems ‘might generate emotional resonance
beyond rational patterns. What implications
would this have for the human understanding of
creativity? ~ Moreover, how could such
technologies be leveraged to create works that
are not. only functional but also profoundly
emotionally engaging?

To maximise the creative potential of Al-
generated outcomes and ensure their quality and
relevance, future research should increasingly
focus on embedding social, cultural, and local
contexts into the creative process. Such
integration could enhance aesthetic diversity
while promoting the contextual appropriateness
of results, thereby making Al-supported designs
more culturally and socially significant.
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These questions open new perspectives on
the symbiosis between humans and machines,
positioning the relationship between technology,
culture, and creativity at the forefront of future
research.
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