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This empirical study explores architecture students’ experiences with text-to-image tools,
addressing a critical gap in human-centered research on Al in design education. While
students reported benefits such as accelerated production, enhanced creativity, the ability
to generate visuals beyond their technical skills, and improved visual communication;
they also highlighted challenges, including limited control, interpretability issues,
inconsistent results, a lack of conceptual depth, and over-reliance on Al. Considering the
limited body of research in this field, the findings provide valuable insights into the
potentials and limitations of generative Al in architectural education and practice.
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INTRODUCTION

Generative Al has been changing the creative
sectors, including architecture (Steinfeld, 2023).
However, most existing research on the subject have
taken a "techno-centric perspective" (Aragon et al.,
2016), with users' needs, perceptions, and
experiences rarely being investigated. In order to
alleviate the problem, this paper takes a human-
centered approach to generative Al and presents an
empirical investigation of architecture students'
experiences with text-to-image tools.

This study was conceptualized on the premise that
user experience evaluation of generative Al should
be made with a strong focus on the context of use.
Therefore, the survey was conducted in a well-
defined framework in architectural education. In the
research setting, a sample of architecture students
worked on a domain-specific design problem using
text-to-image generative Al as the design tool. The
opinions of the participants of the whole process
were then examined using semi-structured
interviews. Interviews were recorded and

transcribed. Response analysis was carried out in
accordance with a well-established qualitative
thematic analysis approach (Terry et al,, 2017). Two
trained coders aggregated the participants'
responses and assessed them independently.
Emerging topics were identified and discussed to
reach an agreement. The thematic categories were
discussed and refined iteratively until a complete
consensus was attained. The resulting categories,
their distributions, and illustrative statements from
participants assigned to categories are presented
and discussed in the paper.

The particular research questions of the study are
presented below:

e What are architecture students’ experiences
with text-to-image generative Al in design
processes?

e How do architecture students rate their
preferences for Al-based, conventional, and
hybrid design methods?
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e What are the advantages and challenges of
generative Al in design?

The structure of the paper is as follows: Section 2
provides a brief overview of text-to-image
generative Al in the context of architectural design.
Section 3 describes the study's research
methodology, outlining the data collection and
analysis procedures. Section 4 presents the key
findings, and Section 5 offers a critical discussion of
the results, concluding with broader implications
and suggestions for future research.

TEXT-TO-IMAGE GENERATIVE Al IN
ARCHITECTURE

Generative Al has seen significant advancements in
recent years, particularly in machine learning
applications such as text-to-image generation.
These models transform textual descriptions into
visuals using artificial neural networks. Text-to-
image generation tools matured at an
unprecedented rate during the last few years.
Although their first generation emerged in the 2010s
(Sohl-Dickstein et al., 2015), they attracted massive
public attention after 2021 when the new tools
became capable of generating complex and realistic
outputs.

As in many other disciplines, text-to-image Al
tools have gained increasing interest in architecture,
where they are affecting both professional practice
and educational approaches. As Steinfeld (2023)
observed, the introduction of advanced text-to-
image models in 2022 had an immediate and
profound impact on “architectural visual culture,
suddenly, severely, and seemingly out of nowhere.”
These tools are increasingly being adopted by
professional architects for their ability to quickly
transform textual descriptions into detailed visual
representations (Autodesk, 2024). However, the
scholarly discourse on their applications in
architecture has not been conclusive, yet.

Emerging research has started to explore how
generative Al enhances architectural design. For
instance, Paananen, Oppenlaender and Visuri, (2024)
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examined how generative Al tools support creativity
in the early stages of architectural design and found
that participants considered them useful for
generating design ideas and developing concepts
more efficiently than traditional methods. The
study's findings highlighted the importance of
integrating such tools into the architectural
workflow to promote innovation and facilitate the
ideation process. In a related study, Horvath and
Pouliou (2024) examined hybrid workflows involving
text-to-text, text-to-image, and image-to-image
generation in an architectural competition. Their
process, structured around the stages of curation,
automation, and re-curation, demonstrated that
integrating multiple Al modalities enriches the
creative process by expanding design possibilities.

Research on generative Al's role in architectural
education has also attracted attention. Cao et al.
(2024) explored the integration of Al-powered 2D-
to-3D generation tools in architectural curricula,
reporting strong student enthusiasm for Al, primarily
due to its perceived future potential rather than its
current technical capabilities. Similarly, Xu and
Huang (2024) investigated the role of a text-to-
image generator in architectural education,
particularly its impact on design efficiency and
creativity among architecture students. The authors
concluded that while the use of text-to-image tool
supports creativity, it has limitations in functionality
which require students to integrate additional tools
for a more comprehensive design approach.

Despite the rapid development of text-to-image
tools and the growing interest in generative Al in
architecture, research on the dynamics of human-Al
interaction in architectural contexts remains limited.
Understanding how designers engage with Al tools
necessitates further empirical investigation. This
study aims to address this gap by examining human-
Alinteraction in architectural education, with a focus
on user experience. By analyzing how architecture
students utilize generative Al in real-world design
scenarios, this research seeks to provide critical
insights into the opportunities and challenges posed
by Al-enhanced creative processes.



RESEARCH DESIGN AND
METHODOLOGICAL APPROACH

Study Setting and Sample

This study was conducted with students enrolled in
the Information Technology in Architecture course
at OSTIM Technical University. The research took
place within the framework of a workshop
integrated into the course curriculum. A total of 30
students participated in the workshop, and 26
students (15 females and 11 males) completed all
assessments and their responses included in the final
analysis. Participants’ ages ranged from 21 to 23,
with a mean age of 22 (SD = 0.89). All participants
reported prior experience with text-to-image
generation tools, having used such tools in at least
one previous project.

Data Collection Procedures

Data were collected over the course of a three-week
workshop designed to explore the application of
generative Al in the early phases of the design
process. The task required participants to create a
mood board for design of a café specializing in a
specific food or drink of their choice. A mood board
is a two-dimensional visual composition, or
"collage," that incorporates images, text, and sample
materials to visually communicate design ideas and
concepts. Mood boards are widely used across
various design disciplines, including architectural
design, interior design, fashion, graphic design,
product design, web design, and advertising, due to
their utility in supporting conceptual development
and idea generation.

The Magic Media text-to-image generator within
the Canva platform was utilized in the workshop.
Canva is a widely used, user-friendly online graphic
design tool familiar to all participants, as it had been
previously used by all participants in at least one
other project. Magic Media was specifically chosen
because it operates within Canva’s environment,
allowing users to modify and refine Al-generated
outputs directly within the platform. Canva’s suite of
customization and post-processing tools enables
users to edit images by adjusting colors, applying
filters, cropping, and layering visuals without
exporting them to external software. This seamless
integration allowed participants to either use the Al-
generated outputs as they were or post-process and
refine them using Canva's editing tools, thus
providing the flexibility necessary for the study’s
investigation.

Semi-structured interviews were conducted in
order to provide answers to the research questions.
Before the interviews, the students were asked to
answer questions on participant demographics and
preferences for Al-based, conventional, and hybrid
design methods. These interviews aimed to gather
deeper insights into participants’ perceptions of
text-to-image generative Al tools. Specific focus was
placed on the perceived advantages and challenges
of using such tools in the design process. Responses
from the 26 participants were complete and
included in the quantitative analysis. All interviews
were recorded, transcribed, and analyzed using
thematic analysis, following the established
procedure outlined by Terry et al. (2017). Two trained
coders independently analyzed the interview data
and identified emerging themes. The thematic
categories were iteratively refined and discussed
until full consensus was reached. The findings of this
analysis are presented in the subsequent sections.
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FINDINGS

Architecture Students' Preferences for Al-
based, Conventional, and Hybrid Design
Methods

In order to understand students' design preferences,
participants were asked to rank Al-based,
conventional, and hybrid design methods according
to their perceived effectiveness and suitability for
design processes. The results, summarized in Table
1, reveal a clear preference for hybrid methods,
which integrate Al-based tools with conventional
design approaches. A detailed analysis of the
frequency distribution showed that hybrid design
methods were favored by 50% of respondents,
making them the most preferred option. This

suggests that students recognize the potential of
generative Al to enhance creative workflows when
used in conjunction with traditional techniques.
Purely Al-based methods ranked second, with 34.6%
of respondents expressing a preference for these
approaches. In contrast, purely conventional design
methods were the least favored, with 73.1% of
participants ranking them as the least desirable
option. This finding highlights a broader trend
toward the adoption of Al-augmented design
practices, reflecting a growing recognition of the
benefits offered by hybrid approaches in balancing
advantages and shortcomings of text-to-image
tools.

Most preferred In-between Least preferred
n  %of n % of n % of
responses responses responses
Purely Al-based 9 346 13 50 4 15.4
Purely Conventional 4 154 3 11.5 19 731
Hybrid (Al-based and 13 50 10 385 3 11.5

Conventional)
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Figure 1
Example mood
board designs
produced in the
workshop

Table 1
Respondents’
preferences for Al-
based,
conventional, and
hybrid design
methods



Table 2
Respondents’
opinions on the
advantages of
Generative Al in
design

Architecture Students' Opinions on the
Advantages of Text-to-Image Generative
Al in Design
Semi-structured interviews provided insights into
participants’ perceptions of the advantages offered
by text-to-image generative Al in design processes.
The most frequently cited benefit was the tool's
ability to accelerate production. Many participants
highlighted that the speed with which generative Al
produced visual content significantly enhanced their
workflow efficiency by reducing the time required to
generate initial design concepts.

The second most recognized advantage was the
tool's role in supporting creativity and idea

generation. Participants noted that Al-generated
images served as valuable stimuli, enabling them to
explore new ideas and broaden their conceptual
boundaries. Some students also reported that the Al
tool allowed them to produce high-quality visuals
that exceeded their own technical visualization skills,
thereby enhancing the aesthetic quality of their
design outputs.

Additionally, several participants viewed the
tool as beneficial for presentation and
communication purposes. They found that Al-
generated visuals facilitated the effective
communication of design ideas to peers and
instructors, thus improving feedback processes and
facilitating collaborative discussions (Table 2).

n % of

lllustrative
responses  Quotations

Speed of Production 17 65

"I can create multiple design ideas in minutes, which saves a

lot of time. | appreciate this very much, because | have to
complete several design projects in parallel and none of the
design tools | use can beat it [the text-to-image generation
tool] in terms of rapidness."

Creativity and Idea 12 46 "The tool helped me visualize ideas | hadn't thought of, which

Generation Support inspired my design process."

Producing Visuals 5 19 “The tool enabled me to create high-quality visualizations. |

beyond Technical don't think I would be able to produce similar results

Skills otherwise, because | am not competent enough with the
modelling and image editing software.”
"l can express my ideas visually without having to worry
about my drawing skills."

Enhanced 4 15 "Having more visuals helped me present my concepts more

Presentation and effectively in critiques.”

Communication

Total number of 26 100

responses
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Architecture Students' Opinions on the
Challenges of Text-to-lmage Generative
Alin Design

Despite the reported advantages, the interviews also
revealed several challenges associated with the use
of text-to-image generative Al in design. The most
frequently acknowledged concern was the
perceived lack of control over the generated
outputs. Many participants expressed frustration
that the Al-generated visuals did not always capture
their intended design concepts, which disrupted the
iterative exploration of the design alternatives.

The second major challenge identified was
limited interpretability. Several participants reported
difficulties in understanding how prompts
influenced the outputs, as well as challenges in
effectively structuring prompts to achieve desired
results. This lack of transparency reduced their
confidence in the tool’s predictability and usability.
Inconsistency in output quality was another widely
acknowledged issue. Participants remarked that
similar prompts often produced variable results in
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terms of quality and relevance, which reduced the
overall efficiency of the design process.

Some respondents also expressed
dissatisfaction with the conceptual depth and
coherence of the Al-generated outputs. They felt
that while the tool could generate aesthetically
appealing images, the results often lacked the
holistic integration and deeper conceptual
underpinnings expected in design projects.
Additionally, several participants raised concerns
about the potential impact of Al-generated images
on their creative development. Some feared that
excessive reliance on generative Al might limit
originality or lead to homogenized design outputs.
Although ethical and copyright concerns are
frequently emphasized in the literature on
generative Al, only a small portion of participants in
this study expressed such concerns. Those who did
raised questions primarily about copyright issues
and the authenticity of using Al-generated images
within original design work (Table 3).



Table 3
Respondents’
opinions on the
challenges of
Generative Al in
design

n  %of lllustrative
responses  Quotations
Limited Control 11 42 "I often didn't get exactly what | wanted, and sometimes
modifying prompts didn't help. This was frustrating, because |
felt like | was proceeding randomly."
“I wish the tool would have allowed editing the outputs. You
can refine a design in a limited scope [with this tool], but | think
that it is not enough.”
Limited 7 27 "It's hard to know what to type to get the right image.”
Interpretability
“I don’t think | understand how this tool works. What reasoning
does it use to produce an output? During the project, | gained
some insights. For example, | learned that it puts more
emphasis on the first words in a prompt, but in general | can say
that | am clueless.”
Inconsistency in 7 27 "Sometimes | used the same prompt, but the tool gave me a
Results completely different image, this was really annoying."
Lack of Conceptual 5 19 “There was no unifying concept in the mood boards [created by
Depth and the text-to-image tool]. The images were appealing, that's all.”
Wholeness
Over-dependence 3 12 "| feel like I'm not creating as much on my own and becoming
and Creativity dependent on the tool’s suggestions.”
Concerns
Ethical and 2 8 “I'm worried about using the Al-generated output as it is, and
Copyright Issues whether these images are truly ‘mine’ to use in my projects."
Total number of 2% 100

responses

DISCUSSSION AND CONCLUSION

The architectural profession, like other creative
domains, is undergoing a profound transformation
driven by recent advancements in generative Al
(Amankwah-Amoah et al., 2024). Despite this rapid
evolution, scholarly research on the dynamics of
Human-Al interaction within generative design

processes remains limited. To address this gap, the
present study empirically investigated the
experiences of architecture students with text-to-
image generative Al tools. The findings offer critical
insights into the strengths and limitations of these
tools in design practice, as well as students'
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preferences for Al-based, conventional, and hybrid
design methods.

In particular, the study revealed that while
participants expressed a preference for Al-based
methods over traditional approaches, hybrid
techniques that integrate Al with conventional
design practices were most favorably received. This
finding suggests that, although generative Al has
been embraced within the design community, its
current limitations hinder its potential as a
standalone tool. Instead, designers frequently
integrate Al-generated outputs with other methods
to offset these shortcomings.

Qualitative interviews offered further insights
into  participants’  perceptions.  Respondents
reported that a prominent benefit of text-to-image
generative Al was its ability to rapidly visualize
design concepts.  Given that  effective
communication through visual representation is
central to design practice (Goel, 1995; Goldschmidt,
1991), yet often labor-intensive, participants
identified the instant generation of high-quality
visuals as a particularly valuable functionality.

Another key advantage observed was the tool's
ability to enhance creativity and support ideation, a
benefit widely recognized in the literature
(Dortheimer et al., 2023; Paananen, Oppenlaender
and  Visuri, 2024). Previous studies have
demonstrated that Al-generated stimuli can
enhance design outputs by providing a breadth of
inspiration (Lee and Chiu, 2023). Participants
similarly highlighted this advantage, emphasizing
that text-to-image tools support creativity by
offering a diverse range of visual inputs. Consistent
with earlier findings in design cognition research,
which show that abundant visual stimuli improve
performance in terms of originality, practicality, and
creativity (Goldschmidt and Smolkov, 2006), this
study highlights the potential of Al tools to enrich
creative exploration. Additionally, the immediate
availability of Al-generated visuals was seen as
beneficial in enhancing the communication of
design ideas, facilitating more effective peer and
instructor feedback. This finding is supported with
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previous research, which has indicated the positive
impact of Al-generated images on collaborative
learning and idea exchange, particularly for visual
learners (MIT Sloan EdTech, 2024).

The accessibility of generative Al tools was
another widely appreciated feature, since these
technologies enable users with varying technical
expertise to create sophisticated visuals. Our
participants were novice design students who might
have real or perceived doubts about their
visualization skills. Therefore, they appreciated this
functionality of generative Al. However, this
democratization of design tools has both promising
and problematic implications. On the one hand, it
promotes inclusivity by enabling a broader range of
students to engage with complex design tasks
without extensive technical training. On the other
hand, it raises concerns regarding skill degradation
(Li et al, 2024) and over-reliance (Butler-Ulrich,
Hughes and Morrison, 2025) on Al tools. In line with
earlier findings, several participants in our study
stated that excessive dependence on generative Al
could undermine their personal creativity,
potentially leading to homogenized design outputs
and diminished originality.

Despite these advantages, several challenges
were identified. Participants expressed frustration
with the limited control and interpretability of Al-
generated outputs, particularly when the results
deviated from their intended design concepts. This
unpredictability disrupts the iterative nature of
design processes, where reflection (Schon, 1983) and
refinement are essential. Although generative Al
facilitates rapid ideation and exploration, it often
lacks the precision required for reflective, in-depth
design thinking. Inconsistency in output quality was
another concern, as some participants found the
variability in generated visuals inefficient and
counterproductive. While previous research has
acknowledged issues related to control and
interpretability in text-to-image tools (Hong et al.,
2023; Paananen, Oppenlaender and Visuri, 2024),
additional research is necessary to investigate how
these limitations affect different design workflows.



Another critique raised in the interviews was the
perceived lack of conceptual depth in Al-generated
outputs. Participants mentioned that effective
design requires a holistic integration of aesthetic,
functional, and conceptual dimensions, yet many Al-
generated visuals lacked this level of sophistication.
In some cases, mood board proposals produced by
Al tools were described as inadequate from a
conceptual perspective. This finding highlights a
potential limitation in the capacity of generative Al
to support deeper, more holistic design ideation.

Ethical considerations also emerged, although
these were less frequently discussed. A minority of
participants raised concerns about authenticity in
the creative process and issues of ownership and
copyright. While the ethical implications of Al use in
design have been widely discussed in the literature
(Lai, Chen and Yang, 2023), their limited prominence
in participant responses suggests that these
concerns, though significant, may be less
immediately salient to design students.

Generative Al technologies are reshaping
traditional workflows in architectural education and
practice. However, much of the existing literature
has centered on technical aspects of Al, with
insufficient attention to human-centered design
perspectives. This study, by contrast, emphasizes the
importance of examining Human-Al interaction
within real-world design contexts. Findings indicate
that although text-to-image generative Al tools are
perceived positively for their ability to accelerate
processes, enhance ideation, improve accessibility,
and facilitate communication, they also present
challenges related to control, interpretability,
consistency, creativity, and ethics. Since previous
research has established a positive relationship
between perceived usability and designers’
intention to continue using generative Al tools (Liu
and Huang, 2025), the issues identified in this study
necessitate further examination. Addressing these
concerns through improved tool designs and the
development of strategies to integrate generative Al
into architectural education and practice is essential
to fully exploit its potential.
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