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Abstract
Generative AI chatbots are increasingly used in engineering education to simulate human stakeholder interactions at
scale. While existing studies demonstrate their potential for hands-on learning, the consequences of replacing real
human interaction with AI simulation remain largely unexplored. This study investigates the implications of using
generative AI chatbots for simulated human interaction on architecture students’ awareness of human diversity. A
ChatGPT-based chatbot simulating a secondary school teacher in Rotterdam was developed and evaluated with 14
architecture students from TU Delft. Participants completed a 25-minute simulated user interview followed by a
mixed-methods evaluation consisting of validated questionnaire scales and open-ended reflection questions. Quan-
titative data were analyzed using descriptive statistics and qualitative data were analyzed using thematic analysis.
Results indicate that students rated the chatbot highly on ease of use but showed more moderate scores on perceived
usefulness and professional relevance. Physical mobility dominated diversity consideration (93%), while cultural
background and visual impairment were rarely considered (36% and 14% respectively). Qualitative themes suggest
that the chatbot functioned as a gap-filler in architecture education and prompted students to consider overlooked user
groups, but that this awareness was largely chatbot-driven rather than self-initiated. Students consistently positioned
the tool as a useful supplement for study contexts rather than a substitute for real human interaction. These findings
contribute to a growing understanding of the pedagogical implications of AI chatbots in human-centered education,
and offer preliminary guidance for their responsible use in architecture curricula.

1 Introduction
Generative AI tools have become increasingly present in
higher education, to the point where educators are actively ex-
ploring how to integrate them into learning activities in mean-
ingful ways (Labadze et al., 2023). One promising direc-
tion is the use of AI chatbots to simulate conversations with
clients, stakeholders, or domain experts. This offers students
a low-cost, scalable way to practice professional skills that
would otherwise require real human participants (Dai and Ke,
2022). General-purpose large language models such as Chat-
GPT are particularly attractive in this context. They require
little time or technical expertise to deploy. Custom-built edu-
cational simulations can be designed specifically for a learn-
ing goal, but they come at a significant development cost.
General-purpose models can be configured and shared with
minimal effort, making them accessible to educators with-
out specialised technical resources. Recent work has demon-
strated promising results in this area: Honig et al. (2024)
showed that customized GPT-based chatbots can effectively
simulate professional roles in process safety education, with
positive effects on student engagement and learning.

The broader case for simulation-based learning in higher
education is well established. Chernikova et al. (2020)
showed through a meta-analysis that simulation-based learn-
ing generally leads to better learning outcomes compared to
traditional instruction, particularly for developing complex
professional competencies. Dai and Ke (2022) extended this
to AI-based simulations specifically, finding a growing body
of evidence supporting their use in engineering and health ed-
ucation. These studies suggest that generative AI chatbots are
a promising tool for experiential learning. However, they fo-
cus primarily on whether chatbots are useful or accepted by
students, and say little about what misconceptions students
may form in the process. This is a significant gap. If stu-
dents practice professional interactions with an AI rather than
real people, there is a risk that they develop an oversimpli-
fied understanding of the humans they are supposed to be de-
signing for. Batzner et al. (2025) support this concern, find-
ing that AI-simulated personas tend to focus on limited so-

ciodemographic attributes and systematically under-represent
marginalized groups. A related concern has been raised in
UX/UI design, where the use of simplified user personas has
been criticized for giving designers a false sense of under-
standing their users. This can potentially discourage genuine
engagement with real and diverse communities (Kernaghan,
2022). Whether a similar dynamic emerges when engineer-
ing students use AI chatbots for human interaction simulation
remains unexplored.

This question is particularly relevant in architecture edu-
cation. Architects design spaces that directly shape the daily
lives of diverse groups of people, including those with dis-
abilities, elderly residents, and communities of different cul-
tural backgrounds. Architecture students, therefore, need to
develop not only technical skills, but also a nuanced aware-
ness of human diversity and the ability to engage meaning-
fully with people whose experiences differ from their own. If
chatbot-based simulations flatten or oversimplify this diver-
sity, they may reinforce blind spots rather than address them.
At the same time, if used well, they could offer students a
valuable and accessible way to encounter perspectives they
would not otherwise meet in a classroom setting.

This project investigates these tensions within the context
of architecture education at TU Delft. The main research
question is: What are the implications of using generative
AI chatbots for simulated human interaction on architecture
students’ awareness of human diversity? Here, implications
refers to indirect and potentially unexpected outcomes, such
as whether the tool shapes what students notice, limits their
thinking, or creates a false sense of understanding.

This is explored through three sub-questions:
1. To what extent do architecture students perceive genera-

tive AI chatbots as a useful pedagogical tool?
2. In what ways does interacting with a generative AI chat-

bot shape or constrain architecture students’ awareness
of human diversity in their design process?

3. To what extent do architecture students perceive gener-
ative AI chatbots as a useful tool for developing aware-
ness of human diversity?



To answer these questions, a generative AI chatbot simu-
lating a human stakeholder was developed and evaluated with
14 architecture students at TU Delft. Participants interacted
with the chatbot in a realistic training scenario and completed
an evaluation combining quantitative ratings and open-ended
questions, analyzed using descriptive statistics and thematic
analysis (Braun and Clarke, 2006).

This study makes the following contributions:
A generative AI chatbot persona for architecture edu-

cation, designed to simulate a realistic user interview with a
human stakeholder, covering six diversity dimensions.

Evidence on how architecture students perceive the
chatbot as a learning tool, based on validated questionnaire
scales and open-ended reflection questions.

Preliminary findings on diversity awareness, exploring
which user groups students considered during the interaction
and what drove those considerations.

The rest of this paper is structured as follows: Section 2
provides the background and situates the study in the existing
literature. Section 3 details the chatbot design and experimen-
tal setup. Section 4 presents the results. Section 5 discusses
the findings in relation to the research questions. Section 6
reflects on the responsible research aspects of the study. Sec-
tion 7 concludes with recommendations for future work.

2 Background

2.1 Simulation-Based Learning in Education

Simulation-based learning has a long history in higher educa-
tion, allowing students to develop complex professional skills
in controlled, low-stakes environments (Chernikova et al.,
2020). Early simulations were purpose-built for narrow tasks,
such as flight training or clinical diagnosis, and required sig-
nificant resources to develop and maintain (Ledger et al.,
2025). The emergence of generative AI has changed this sub-
stantially: large language models can now engage in open-
ended conversation across a wide range of scenarios, making
it feasible to deploy interactive simulations at scale and at low
cost (Dai and Ke, 2022). Building on this, Dai and Ke (2022)
found a growing body of evidence supporting the use of AI in
simulation-based learning for developing professional com-
petencies in engineering and health education. Honig et al.
(2024) demonstrated a concrete application in chemical en-
gineering, where customized GPT-based chatbots simulated
industry consultants and senior engineers approaching retire-
ment in roleplay scenarios with positive effects on student
engagement. These studies suggest that generative AI chat-
bots are a promising tool for experiential learning. However,
they focus primarily on technical domains where the simu-
lated persona has a well-defined role and limited diversity of
perspectives. What remains underexplored is how chatbots
perform when asked to simulate the diverse human stake-
holders that architects encounter in practice. A parallel study
conducted alongside this research applies the same perceived
usefulness instruments in aerospace engineering education,
enabling a tentative cross-disciplinary comparison on that di-
mension (Forfotă, 2026).

2.2 Human-Centered Design and Diversity in
Architecture Education

Architecture is a discipline that depends fundamentally on
understanding the people who will use the spaces being de-
signed. This includes not only understanding functional re-
quirements, but also recognizing the diversity of human ex-
periences, bodies, and identities that interact with the built
environment. Studies on diversity awareness in architecture
and architecture education have found that both students and
professionals primarily recognise physical disabilities while
largely ignoring cultural diversity. Other dimensions, such as
neurodivergence and cognitive differences, are similarly over-
looked (Yalçın Usal and Evcil, 2025; Van der Linden et al.,
2016). This pattern is reinforced in education: many archi-
tecture programs treat inclusive design as a technical add-on
rather than a core design value (Zallio and Clarkson, 2021).

These gaps have real consequences. Architects who design
primarily for normative bodies produce environments that ex-
clude significant portions of the population. Inclusive design
addresses this by treating diversity not as an edge case, but as
a starting point, aiming to create spaces that work for the full
range of people who use them (Zallio and Clarkson, 2021).
Developing this mindset requires more than technical knowl-
edge; it requires empathy and the ability to genuinely under-
stand experiences different from one’s own. Participatory de-
sign approaches, which involve real users directly in the de-
sign process, are considered one of the most effective ways to
build this understanding (Van der Linden et al., 2016). For ar-
chitecture students to develop genuine inclusive design com-
petencies, they need repeated, meaningful exposure to the full
range of people who will use their buildings. This includes
people with physical, sensory, and cognitive differences, as
well as people from diverse cultural backgrounds.

2.3 AI Chatbots and the Risk of
Oversimplification

The use of generative AI to simulate human stakeholders car-
ries a specific risk in this context. Unlike a real person, an
AI chatbot constructs its responses based on patterns in train-
ing data, which may reflect dominant cultural assumptions
and fail to adequately represent minority or under served
populations. This concern is supported by Batzner et al.
(2025), who reviewed 63 studies on synthetic persona ex-
periments in LLMs and found that most focus on limited so-
ciodemographic attributes. Only 35% of these studies dis-
cussed the representativeness of their personas. This sug-
gests AI-simulated stakeholders may systematically under-
represent marginalised groups. If a chatbot consistently de-
faults to a generic, normative persona, it may reinforce rather
than challenge the blind spots that architecture students al-
ready bring to the design process. A parallel concern has been
raised in UX/UI design, where persona-based tools have been
criticized for encouraging designers to treat simplified repre-
sentations as proxies for real users (Kernaghan, 2022). This
can potentially discourage genuine engagement with diverse
communities. However, the extent to which this risk surfaces
in practice remains unknown.



3 Chatbot Design and Experimental Setup
3.1 Training Scenario
To address this gap, a user study was set up in which par-
ticipants interacted with a chatbot simulating a human stake-
holder in an architecture-relevant scenario. Participants were
told they had been commissioned to design a new secondary
school building in Rotterdam. Their task was to interview
a teacher from the school to gather information about the
school community and its needs before starting the design.
No specific questions were provided; participants were ex-
pected to lead the conversation. This setup closely mirrors
how user interviews are conducted in architecture education
at TU Delft, where students are expected to independently
structure and drive stakeholder conversations. The scenario
was kept deliberately open-ended to allow each participant’s
own assumptions and priorities to shape the interaction.

3.2 Persona Design
The chatbot simulates Yasmine, a 38-year-old biology teacher
at a secondary school in Rotterdam, who is being interviewed
by an architecture student as part of the design process for a
new school building. The persona was designed in consul-
tation with a professor in architecture education to represent
a realistic and complex human stakeholder. Particular atten-
tion was given to the six diversity dimensions this study aims
to measure: physical mobility, vision, hearing, cognition and
neurodiversity, age, and cultural background.

These dimensions are embedded in the persona through
Yasmine’s knowledge of specific students and colleagues
rather than through abstract descriptions. For example, one
student in her biology class wears hearing aids and struggles
in noisy environments; several students use wheelchairs and
are regularly unable to access parts of the current building;
and the school community includes students from multiple
cultures and backgrounds, many of whom speak multiple lan-
guages at home. Older staff members have expressed con-
cerns about the physical demands of the building, and some
students require private spaces during the day for prayer.

This design choice was deliberate: rather than having Yas-
mine present diversity information as a checklist, the persona
is instructed to speak from lived experience and personal ob-
servation, and to reveal information gradually in response to
the student’s questions (see Appendix A for the full system
prompt).

It is worth noting that the choice of persona, scenario, and
context inevitably favors certain diversity dimensions over
others. A secondary school in Rotterdam with a mixed stu-
dent community naturally draws attention to physical acces-
sibility and cultural background, while dimensions such as
visual impairment are present in the persona but less central
to the school context. This means participants were not en-
countering a neutral prompt, and the results should be read
with this in mind.

3.3 Participants
Participants were recruited from the Faculty of Architecture
at TU Delft, targeting third-year BSc or MSc students. A tar-
get of 10–20 participants was set, which is appropriate for an

exploratory study of this kind (Braun and Clarke, 2006). The
primary goal was to generate qualitative insights alongside
preliminary quantitative trends, rather than statistically repre-
sentative findings. Ultimately, 14 participants completed the
evaluation. Participation was voluntary and participants were
informed that the study investigates the use of AI tools in ar-
chitecture education, without disclosing the specific focus on
diversity awareness in order to avoid priming effects.

3.4 Session Protocol
Each session lasted approximately 60 minutes and followed a
structured protocol:

1. Welcome and informed consent (5 minutes)

2. Scenario briefing (5 minutes)

3. Chatbot interaction (25–30 minutes)

4. Evaluation questionnaire (15 minutes)

5. Debrief (5 minutes)

During the debrief, the study’s focus on diversity aware-
ness was disclosed and participants were invited to share any
additional reflections.

3.5 Chatbot Platform and Development
The chatbot was developed using ChatGPT’s Custom GPT
feature, which allows a persona and system instructions to be
defined in advance and shared with participants through a di-
rect link. This approach was chosen for its accessibility and
for the degree of control it offers over the chatbot’s behavior
through a detailed system prompt. No additional program-
ming or API integration was required, keeping the setup sim-
ple and reproducible. Participants did not need a paid account
to interact with a Custom GPT. This setup closely mirrors
how general-purpose models might realistically be deployed
in educational contexts, which is precisely what makes their
implications worth studying.

3.6 Evaluation Instruments
The evaluation consisted of two parts. The quantitative part
used items drawn from two validated instruments adapted
for this context: the Constructivist On-Line Learning En-
vironment Survey (COLLES) (Taylor and Maor, 2000) and
the Unified Theory of Acceptance and Use of Technology 2
(UTAUT2) (Venkatesh et al., 2012), targeting perceived peda-
gogical usefulness of the chatbot. Specifically, the Relevance
subscale from COLLES and the Performance Expectancy, Ef-
fort Expectancy and Behavioural Intention subscales from
UTAUT2 were selected as most relevant to the study con-
text. Diversity awareness was measured using six specific
dimensions drawn from the IDEA audit framework (Zallio
and Clarkson, 2022). The audit covers eight broad topics in
total, but six dimensions were selected as most directly tied
to the diversity of people who use a school building: phys-
ical mobility, vision, hearing, cognition and neurodiversity,
age, and cultural background. The remaining topics, such as
maintenance and management and motivational aspects, re-
late more to building operations than to human diversity and
were therefore excluded. The six dimensions were treated as



equally important, as no single aspect of human diversity was
considered more relevant to the school context than another.
All quantitative items used a seven-point Likert scale rather
than the standard five-point format of COLLES, to allow for
more nuanced responses. While the scale was expanded to
seven points, the application of the COLLES for measuring
perceptions after a technology-enhanced learning session is
consistent with earlier work. This follows the precedent of
Sulisworo et al. (2019), who used the instrument to evaluate
teachers’ views on mobile learning after a training program.

The qualitative part consisted of open-ended questions
across two themes. The first theme addressed perceived use-
fulness, asking participants to reflect on whether and how
they found the chatbot useful. The second addressed diver-
sity awareness, asking which groups of users they consid-
ered and why, whether there were moments where they felt
their design might not work for a specific group, and what
changes they would make based on the conversation. Partici-
pants were asked to evaluate the chatbot following the mixed-
methods evaluative approach of Honig et al. (2024) to capture
both quantitative acceptance data and qualitative reflections.

3.7 Data Analysis
A mixed-methods approach was chosen over a purely quan-
titative one to capture both measurable trends and the nu-
anced reflections that quantitative scales alone cannot sur-
face. Quantitative data were analyzed using descriptive statis-
tics, means and standard deviations per construct, and visu-
alized through charts. Qualitative data from open-ended re-
sponses were analyzed using thematic analysis following the
six-phase framework of Braun and Clarke (2006): familiar-
ization with the data, generating initial codes, searching for
themes, reviewing themes, defining and naming themes, and
writing up. Themes were interpreted per sub-question.

4 Results
The full post-session questionnaire is reproduced in Table 2
in Appendix B.

4.1 SQ1: Perceived Pedagogical Usefulness
Quantitative Results
The usefulness instrument covered four constructs: Effort
Expectancy (ease of interaction with the chatbot), Perfor-
mance Expectancy (perceived usefulness for study tasks), Be-
havioural Intention (intention to continue using the chatbot),
and Relevance (perceived relevance to professional practice).
All items were rated on a seven-point Likert scale from -3
(strongly disagree) to +3 (strongly agree). Table 1 and Fig-
ure 1 summarise the results. The most striking pattern across
constructs is a clear drop-off from Effort Expectancy to Per-
formance Expectancy to Behavioural Intention to Relevance.

Effort Expectancy scores were consistently high. EE2
(clear and understandable) and EE3 (easy to use) both
reached a mean of 2.50, with standard deviations of 0.73
and 0.63 respectively, and no negative responses on either
item. EE1 (easy to learn) scored similarly at 2.43. Together,
these three items suggest almost unanimous agreement that
the chatbot was easy to interact with. EE4 (would make

Table 1: Summary of quantitative results per construct

Construct #items Mean SD
Effort Expectancy 4 2.30 1.03
Performance Expectancy 5 1.51 1.02
Behavioural Intention 1 1.29 1.10
Relevance 2 0.93 1.29

Figure 1: Mean scores per construct. Scale ranges from -3 (strongly
disagree) to +3 (strongly agree).

me skillful at user interviews) was a clear exception, with a
mean of 1.79 and the highest standard deviation in the dataset
(SD=1.47), including two negative outliers. Students were
divided on whether the chatbot develops interview skills.

Performance Expectancy scores were moderate. PE1
(useful in projects) was the strongest item at mean 1.93
(SD=0.70), with all responses positive and 71.4% agreeing
(scores 2 or 3). PE5 (increase productivity) was the weak-
est at mean 1.14 (SD=1.12), the only PE item with negative
responses. Students were more convinced the chatbot would
help with quality of work than with productivity or speed.

Behavioural Intention was moderate at mean 1.29
(SD=1.10), with one negative outlier. Most students leaned
toward continuing to use the chatbot, but without strong con-
viction. Specifically, students who felt the chatbot would im-
prove their professional practice tended to express stronger
intention to continue using it, while ease of use scores showed
no such pattern.

Relevance scores were the lowest of all constructs. REL1
(important for professional practice) scored a mean of 1.21
(SD=1.15). REL2 (would help improve professional prac-
tice) scored 0.64, the lowest item in the entire dataset, with the
only strongly negative response recorded (SD=1.29). Nobody
strongly agreed. Students were genuinely divided on whether
the chatbot contributes to professional development. A tenta-
tive positive pattern was observed between Performance Ex-
pectancy and professional Relevance scores, suggesting that
students who found the chatbot useful for tasks also tended to
find it more professionally relevant.

Qualitative Results
Thematic analysis of the open-ended responses relating to
perceived usefulness identified three themes.



Theme 1: The chatbot as a gap-filler in architecture ed-
ucation. Students consistently recognised that client and user
interaction is underrepresented in their curriculum, and saw
the chatbot as a way to address this gap specifically within a
study context. As one participant noted, “talking to users or
clients is not really taught or emphasised in our study” (P4),
and another described it as useful because “designing from the
perspective of a user is extremely important, and this is some-
thing that is lacking in our current courses” (P10). Several
students saw value in using the chatbot to practice interview
skills and learn how to structure conversations with clients.
As P14 noted, it is “a good way to practice what kind of ques-
tions to ask during these types of user interviews.” However,
the perceived value was largely bounded to the study context.
Multiple participants drew a clear distinction between its use-
fulness for education and its limitations for real professional
practice, with P1 stating they would not use it because “it
doesn’t feel too real.”

Theme 2: Skepticism about authenticity and depth. A
recurring concern across responses was whether an AI chat-
bot can genuinely represent real human experience. Students
questioned the accuracy of the information provided, the ab-
sence of emotional and relational depth, and the risk that re-
lying on chatbots might reduce their own critical thinking. P2
expressed concern that frequent use “would reduce ones own
critical thinking skills, and ability to put myself in the users
shoes,” while P9 noted that “in real life, you can see people’s
faces and react accordingly,” something a text-based chat-
bot cannot replicate. P1 observed that answers felt “based on
general knowledge rather than physical experience,” and P6
expressed a preference for being “anchored into the space”
and the perspectives of people actually present. This skep-
ticism did not necessarily translate into rejection; many stu-
dents saw value in the tool, but as a supplement rather than a
substitute for human interaction.

Theme 3: Design decisions challenged by the chatbot.
Several students described specific moments where the chat-
bot pushed back on their design ideas. P7 recounted that
“when I wanted to expand the building upwards, the chatbot
pointed out that circulation may be a problem,” leading to a
different design direction. P10 noted that “when I proposed
shared spaces bordering the hallway, the chatbot raised con-
cerns about noise and heavy foot traffic.” P12 described re-
alising their design “might be a bit overstimulating at some
point for people with cognitive differences.” These moments
of challenge were received positively, with students describ-
ing them as prompts for more considered design thinking.

4.2 SQ2: Effect on Diversity Awareness
Quantitative Results
The groups considered by participants during the chatbot in-
teraction are shown in Figure 2. Physical mobility was con-
sidered by 13 out of 14 participants (93%), making it by far
the most frequently considered dimension. Cognitive differ-
ence and age were each considered by 8 participants (57%).
Hearing impairment was considered by 6 (43%), and cultural
background by 5 (36%). Visual impairment was considered
by only 2 participants (14%). One participant indicated they
had not considered any specific group.

Figure 2: Diversity groups considered during chatbot interaction

A clear hierarchy emerged. Physical disability dominated,
while sensory and cultural dimensions were less frequently
considered. This pattern is consistent with findings in the lit-
erature on architectural practice and education (Yalçın Usal
and Evcil, 2025; Van der Linden et al., 2016).

Qualitative Results

Thematic analysis of the open-ended responses relating to di-
versity awareness identified two themes.

Theme 4: Physical disability as default, diversity as sec-
ondary. Consistent with the quantitative findings, qualitative
responses revealed that physical mobility was the dominant
consideration for diversity. Several participants focused on
wheelchair access, circulation, and physical accessibility as
their primary concern, with P8 noting that physical needs are
“the most talked about yet still excluded in architectural prac-
tice.” When other groups did appear, they were often men-
tioned as secondary or prompted by the chatbot rather than
actively sought. P5 noted that they “would usually consider
[other groups] after more research,” suggesting that non-
physical dimensions of diversity are treated as an afterthought
rather than a starting point.

Theme 5: The chatbot as a prompt for considering
overlooked users. Despite the dominance of physical dis-
ability, several students reported that the chatbot interaction
surfaced user groups they had not actively considered before.
Neurodiversity was the most frequently mentioned newly
considered dimension, cited by P1, P10, and P14. How-
ever, a notable pattern emerged: in many cases this aware-
ness was chatbot-driven rather than student-driven. Multiple
participants explicitly attributed their consideration of certain
groups to the chatbot’s responses rather than their own initia-
tive. P2 stated that “the chatbot prompted me to do so in its
answers to previous questions,” P4 noted they “let the chat-
bot lead the conversation,” and P14 observed that “the way
the chatbot answered my questions made me focus on these
specific groups.” This raises a question about whether the
awareness generated was genuine, or simply a reflection of
what the chatbot told them to think about.



4.3 SQ3: Perceived Usefulness for Diversity
Awareness

Quantitative Results
A tentative negative pattern was observed between ease of use
scores and the number of diversity groups considered. Stu-
dents who rated the chatbot as easier to use and easier to learn
tended to consider fewer diversity groups. This pattern was
consistent across multiple Effort Expectancy items. These
patterns did not reach statistical significance given the small
sample size (N=14) and should be treated as exploratory ob-
servations rather than formal findings. Despite this, the con-
sistency of the pattern across items makes it worth examining
alongside the qualitative data.

Qualitative Results
The qualitative responses to SQ3 build on Themes 2 and 5.
While the chatbot did prompt students to consider users they
had not thought of before, this awareness was frequently de-
scribed as externally driven. The distinction between chatbot-
prompted and self-initiated consideration is relevant here:
students who engaged more critically with the tool — ques-
tioning its accuracy, pushing back on its responses, or ex-
pressing skepticism — also tended to reflect more indepen-
dently on diverse user needs. This pattern connects to the
quantitative finding that ease of use was potentially negatively
associated with diversity consideration. Students who ques-
tioned and pushed back on the chatbot may have ended up
thinking more carefully about diverse users than those who
simply went along with it.

5 Discussion
This study investigated the implications of using a genera-
tive AI chatbot for simulated human interaction on architec-
ture students’ awareness of human diversity. The following
discussion interprets the findings in relation to the three sub-
questions and situates them within the existing literature.

5.1 SQ1: Perceived Pedagogical Usefulness
The quantitative results showed a clear gap between how easy
students found the chatbot to use and how useful they found it
for their professional development. Effort Expectancy scores
were consistently high, suggesting that the chatbot interface
itself posed no barrier to engagement. However, Relevance
scores, particularly REL2, which asked whether the chatbot
would help improve professional practice, were the lowest
in the dataset and the most divided. This pattern is con-
sistent with findings from Honig et al. (2024) and Labadze
et al. (2023), who found that chatbots are generally well-
received in educational contexts but that perceived value de-
pends heavily on how well the tool is integrated into the learn-
ing goals of a course.

The qualitative data offer an explanation for this gap. Stu-
dents recognised the chatbot as filling a genuine gap in ar-
chitecture education, the lack of practice in client and user
interaction, but largely bounded its value to the study con-
text. This aligns with Van der Linden et al. (2016), who found
that architecture students and professionals have limited ex-
perience engaging with real users outside of formal settings.

Several students saw the chatbot as useful for learning how to
ask questions and structure interviews, which suggests poten-
tial value as a low-stakes practice environment. At the same
time, the high standard deviation on EE4 (would make me
skillful at interviews) indicates that students were genuinely
divided on whether a chatbot can develop interview skills.

A recurring theme in the qualitative responses was skepti-
cism about whether the chatbot can genuinely represent real
human experience. Students questioned the accuracy of its re-
sponses, noted the absence of emotional and relational depth,
and worried about the risk of over-reliance reducing their
own critical thinking. This concern is consistent with Ker-
naghan (2022), who argued that simplified representations of
users, whether personas or AI simulations, can give designers
a false sense of understanding without genuine engagement.
It is also in line with Batzner et al. (2025), who found that
most LLM persona experiments focus on limited sociodemo-
graphic attributes and rarely discuss how well their personas
represent the populations they claim to simulate. During in-
formal debriefing, several participants noted that the chat-
bot gave general answers where a real person would mention
specific, small details, an observation that supports the lit-
erature’s concern about the flattening effect of AI-simulated
stakeholders. This pattern of usefulness bounded by authen-
ticity is also visible in cross-disciplinary comparison.

A direct comparison on perceived usefulness is possible
with Forfotă (2026), who evaluated a generative AI chatbot in
aerospace engineering education using identical instruments
for that construct. Across both studies, students found the
chatbot easy to use but were more skeptical about its deeper
value. Effort Expectancy consistently scored highest, and
both Relevance and Behavioural Intention scored consider-
ably lower. Beyond this shared pattern, the results differed
notably. Architecture students scored considerably higher on
Performance Expectancy (1.51 vs 0.28) and Behavioural In-
tention (1.29 vs -0.31), while aerospace students were on av-
erage slightly against reusing the tool. In the Forfotă study,
Behavioural Intention was in fact the lowest-scoring con-
struct (-0.31), whereas in the present study Relevance scored
lowest (0.93). One possible explanation for the overall dif-
ference is that architecture students recognised a clearer gap
in their curriculum. Client and user interviews are not com-
monly taught, making the chatbot feel more immediately rel-
evant to their studies. It is also possible that differences in
prior exposure to AI tools between the two disciplines played
a role, though this was not measured in either study and re-
mains speculative.

Together, these findings suggest that the chatbot is most
useful as a low-stakes practice environment for students to re-
hearse user interview skills early in their education, before en-
gaging with real stakeholders. It should not be positioned as a
substitute for real human interaction, and its value is likely to
increase when integrated into a course as a recurring activity
rather than a one-off session.

5.2 SQ2: Effect on Diversity Awareness
The quantitative results showed a clear hierarchy in which di-
versity dimensions students considered during the chatbot in-
teraction. Physical mobility dominated at 93%. This pattern



directly replicates findings from Yalçın Usal and Evcil (2025)
and Van der Linden et al. (2016), who found that architec-
ture students and professionals consistently default to physi-
cal disability when thinking about inclusive design. Cultural,
sensory, and cognitive dimensions were largely overlooked in
both the literature and in this study.

Several factors may explain this. Architecture education
tends to emphasise physical accessibility more strongly than
other dimensions of inclusion, making it the most familiar
starting point for students. Physical barriers are also easier
to visualise and discuss in a design context. Cultural or cog-
nitive differences are less tangible and less directly tied to
spatial decisions. Students may also default to visible forms
of diversity when leading a stakeholder interview, gravitating
toward what they already know how to ask about.

The qualitative data deepen this finding. The chatbot
did surface user groups that students had not actively con-
sidered. Neurodiversity in particular was mentioned as a
newly considered dimension by several participants. How-
ever, this awareness was frequently described as externally
prompted rather than self-initiated. Multiple students ex-
plicitly attributed their consideration of certain groups to the
chatbot’s responses rather than their own thinking. This
is not necessarily a weakness. Many educational interven-
tions begin with external prompts before learners internalize
new perspectives, and externally prompted awareness may
be educationally valuable if it serves as a form of scaffold-
ing (Chernikova et al., 2020). Whether repeated exposure to
such prompts would eventually lead students to consider di-
verse user groups more independently remains an open ques-
tion for future research. Participants appreciated that the chat-
bot pointed out perspectives they had missed. At the same
time, some noted that it guided the conversation too much in
a certain direction, potentially limiting independent thinking.

This finding connects to broader critiques of persona-based
tools in design. Kernaghan (2022) argued that such tools
can encourage designers to treat simplified representations as
proxies for real users, discouraging genuine engagement with
diverse communities. The chatbot in this study appears to
have functioned similarly, surfacing diversity as a topic with-
out necessarily deepening students’ understanding of it.

This interpretation is supported by the cross-referencing
of questionnaire responses with conversation logs, which re-
vealed a consistent pattern of under-reporting. Several di-
versity dimensions that appeared in conversations were not
reported by participants in the questionnaire, most notably
hearing impairment, which came up in 11 out of 14 conver-
sations but was reported by only 6 participants, and cogni-
tive difference, which appeared in 12 conversations but was
reported by only 8. Figure 3 illustrates this gap across all di-
mensions. One participant reported considering no groups at
all, yet four diversity dimensions surfaced in their conversa-
tion, all chatbot-prompted. This pattern suggests that partici-
pants did not register chatbot-prompted content as something
they personally considered. Rather than over-reporting so-
cially desirable answers, students appear to have interpreted
the questionnaire as asking about self-initiated consideration,
and discounted dimensions that the chatbot raised. The ques-
tionnaire likely captures only what students actively thought

about themselves, while the chat histories reveal a broader
picture of what they were actually exposed to. In almost every
case, that broader exposure was driven by the chatbot rather
than the student.

Figure 3: Diversity dimensions considered: comparison between
self-reported questionnaire responses, dimensions that came up in
chat histories, and student-initiated instances (N=14).

5.3 SQ3: Perceived Usefulness for Diversity
Awareness

The tentative negative pattern between ease of use scores and
the number of diversity groups considered is perhaps the most
theoretically interesting finding of this study. Students who
found the chatbot easiest to use tended to consider fewer di-
versity groups. Those who engaged more critically tended
to consider more. This pattern is visualised in Figure 4 and,
while not statistically significant given the small sample size,
is consistent across multiple Effort Expectancy items and is
supported by the qualitative data.

Figure 4: Effort Expectancy mean score vs. number of diversity
groups considered per participant. Dashed line shows trend direction
(ρ = −0.55, tentative, N=14).

One reading of this pattern is that students who used the
chatbot as a simple information source tended to accept what
it said without pushing back. Students who questioned it and
challenged its responses got more out of the interaction. This
is consistent with Chernikova et al. (2020), who found that the
effectiveness of simulation-based learning depends on active
engagement rather than passive exposure. It also connects to



Theme 3. Students who described moments where the chat-
bot challenged their design decisions tended to report more
specific and concrete changes to their thinking.

During debriefing, participants also raised the idea that a
more realistic scenario would involve multiple chatbot per-
sonas representing different users, allowing for a broader
range of perspectives. This suggestion points to a structural
limitation of the current study design: a single stakeholder
persona, however carefully constructed, cannot represent the
full diversity of a school community.

5.4 Limitations
Several limitations should be noted. First, the sample size
of 14 participants is small, and the study was conducted as a
single session without a pre-measurement of diversity aware-
ness. It is therefore not possible to determine how much of
the awareness observed was attributable to the chatbot inter-
action specifically, as opposed to prior knowledge or gen-
eral design sensibility. Second, the chatbot persona was con-
structed by the researcher and reflects choices about which
aspects of diversity to include and emphasise. As Batzner
et al. (2025) note, LLM-based personas frequently underrep-
resent marginalised groups, and the Yasmine persona, de-
spite being carefully designed, cannot be assumed to be fully
representative of the diverse school community it simulates.
Third, the study used a single chatbot persona, meaning stu-
dents were exposed to one perspective on the school com-
munity. A different persona, or multiple personas represent-
ing different stakeholders, might have surfaced different di-
versity dimensions and led to different results. A further
limitation concerns the choice of tool. The study used a
general-purpose language model rather than a custom-built
educational tool. Purpose-built simulations may offer dif-
ferent affordances, such as structured feedback or domain-
specific guardrails, which could lead to different results. Fi-
nally, all participants were architecture students at TU Delft,
which limits the generalisability of the findings to other edu-
cational contexts.

6 Responsible Research
6.1 Ethical Approval and Compliance
This study was conducted in accordance with the ethical
guidelines of TU Delft and submitted to the Human Research
Ethics Committee (HREC) process. The study was designed
to involve minimum risk, as it involved no sensitive personal
data, no deception beyond withholding the specific focus of
the study until the debrief, and no foreseeable harm to par-
ticipants. The chatbot scenario was developed using fictional
personas and contexts, and no real institutional or personal
data was shared with the AI system during the sessions.

6.2 Informed Consent and Participant Privacy
All participants were informed about the nature of the study
before taking part and provided written informed consent
prior to the session (the full informed consent form can be
found in Appendix C). Participants were told that the study
investigated the use of AI tools in architecture education. The

specific focus on diversity awareness was not disclosed in ad-
vance to avoid priming effects, but was fully explained during
the debrief. Participants were free to withdraw at any time
without consequence.

Participation was voluntary and unpaid. No personally
identifiable information was collected beyond basic demo-
graphic data (study programme and year). All data were
anonymized before analysis and stored securely in accor-
dance with TU Delft’s data management guidelines. Con-
versation logs from the chatbot sessions were retained during
analysis for cross-referencing purposes and will be archived
as research data in accordance with the expectations of the
course and TU Delft’s data management guidelines.

6.3 Data Storage and Anonymization
Questionnaire responses were collected through a Microsoft
Forms TU Delft account. No names or contact details were
linked to the data after collection. Anonymized data will be
retained for a period consistent with TU Delft’s research data
policy.

6.4 Risks and Limitations
The primary ethical consideration in this study is the poten-
tial for participants to feel evaluated or judged based on their
diversity awareness. This risk was mitigated by framing the
evaluation as an assessment of the chatbot rather than the par-
ticipant, and by emphasizing in the briefing that there were
no right or wrong answers. The debrief session provided an
opportunity for participants to ask questions and process any
reflections arising from the interaction.

A further consideration is the use of a generative AI sys-
tem to simulate human personas. Participants were debriefed
about the AI nature of the chatbot, and were encouraged to
reflect critically on the limitations of AI-generated represen-
tations of human diversity. This is consistent with the study’s
aim of understanding the use of AI chatbots in education.

6.5 Responsible Computing Implications
This study raises several broader questions about the respon-
sible use of AI in education. Using AI to simulate human
stakeholders risks reducing opportunities for students to en-
gage with real people. In architecture education, this matters:
understanding diverse communities is not a side skill, it is
central to the discipline. A student who only ever interviews
an AI may feel prepared without actually being so.

AI-generated personas may also misrepresent certain
groups, particularly those underrepresented in training data.
Students who trust the chatbot uncritically risk building their
design understanding on a simplified or biased picture of hu-
man diversity. This could reinforce exclusionary design prac-
tices rather than challenge them.

Finally, when students make design decisions based on AI-
generated stakeholder information, it is unclear who bears re-
sponsibility if that information is wrong. This is a question
that architecture education has not yet answered.

6.6 Reproducibility
Sufficient detail is provided in Section 3 to allow the study
to be replicated. The full system prompt used for the chatbot



persona is included in Appendix A. The questionnaire items,
adapted from validated instruments, are also included in Ap-
pendix B. The scenario card given to participants is repro-
duced in full in Section 3.1.

6.7 Use of Generative AI Tools
Generative AI tools were used in the preparation of this re-
port for grammar checking, rephrasing, and improving the
clarity of written text. All ideas, arguments, interpretations,
and conclusions are the author’s own. The author takes full
responsibility for the accuracy and integrity of all content.

7 Conclusion
This study investigated the implications of using a generative
AI chatbot for simulated human interaction on architecture
students’ awareness of human diversity. A ChatGPT-based
chatbot simulating a secondary school teacher was developed
and evaluated with 14 architecture students at TU Delft, com-
bining quantitative rating scales and open-ended questions
analysed through descriptive statistics and thematic analysis.

The findings suggest that the chatbot holds genuine
promise as a pedagogical training tool, but with important
boundaries. Students found it easy to use and recognised it as
filling a real gap in architecture education, the lack of practice
in client and user interaction. At the same time, perceived
relevance to professional practice was the lowest and most
divided construct in the study, and students consistently posi-
tioned the chatbot as useful for study contexts rather than as a
substitute for real professional interaction. This distinction is
important: the chatbot can serve as a low-stakes environment
for practicing interview skills and exploring design scenarios,
but it does not replicate the relational depth, specificity, or
unpredictability of a real human stakeholder. Students them-
selves recognised this, noting that a real person would surface
very specific, local details that a chatbot tends to generalise.

On the question of diversity awareness, the chatbot did
prompt students to consider user groups they had not ac-
tively thought about; neurodiversity in particular stood out as
a newly surfaced dimension. However, the dominant pattern
was one of physically-focused awareness. 93% of students
considered mobility impairment, while only 36% considered
cultural background and 14% considered visual impairment.
This replicates well-established findings in the literature on
architectural practice and education, suggesting that a single
chatbot session is not sufficient to shift the default toward a
broader conception of diversity. Moreover, much of the di-
versity awareness that did emerge was chatbot-driven rather
than student-initiated, raising questions about how durable
and transferable that awareness is beyond the session itself.

Several directions for future work emerge from these find-
ings. The most frequently raised suggestion during debriefing
was the use of multiple chatbot personas representing differ-
ent users, which would expose students to a broader range
of perspectives within a single session. Providing partici-
pants with visual materials, such as photographs of the build-
ing or neighbourhood, as part of the scenario briefing could
help ground the interaction in more specific, situated detail.
This would address the recurring concern about the chatbot

giving generic rather than location-specific responses. Inte-
grating chatbot interactions into the curriculum as a recur-
ring activity rather than a one-off session would also allow
for a more meaningful assessment of whether awareness de-
velops over time. Finally, future studies should include a pre-
measurement of diversity awareness to establish a baseline
and allow for a more rigorous evaluation.

More broadly, this study contributes to a growing under-
standing of what generative AI chatbots can and cannot do
in human-centered education. They can open conversations,
surface overlooked perspectives, and provide a scalable way
for students to practice professional skills. What they cannot
do (at least not yet) is replace the complexity, specificity, and
humanity of real stakeholder engagement. Used thoughtfully
and critically, they are a useful addition to the architecture
curriculum. Used uncritically, they risk reinforcing the same
blind spots they were designed to address.
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Forfotă, I. (2026). Team Negotiation: Generative AI Chatbots
in Aerospace Education. Unpublished bachelor’s thesis,
Delft University of Technology.

Honig, C. D. F., Desu, A., and Franklin, J. (2024). GenAI
in the classroom: Customized GPT roleplay for process
safety education. Education for Chemical Engineers,
49:55–66.

Kernaghan, C. (2022). Stop using user personas, and start
talking to people. UX Collective.

Labadze, L., Grigolia, M., and Machaidze, L. (2023). Role
of AI chatbots in education: Systematic literature review.
International Journal of Educational Technology in Higher
Education, 20:56.

Ledger, S., Mailizar, M., Gregory, S., Tanti, M., Gibson, D.,
and Kruse, S. (2025). Learning to teach with simulation:
Historical insights. Journal of Computers in Education,
12(1):339–366.

Sulisworo, D., Handayani, T., Kusumaningtyas, D. A., and
Nursulistiyo, E. (2019). Mobile Learning Infusion through
Enhancing Teachers’ Perception: Case Study in Eastern of
Indonesia. In International Conference on Science, Tech-
nology, Education, Arts, Culture and Humanity (STEACH
2018).

Taylor, P. C. and Maor, D. (2000). The Constructivist On-
Line Learning Environment Survey (COLLES).

Van der Linden, V., Dong, H., and Heylighen, A. (2016).
From accessibility to experience: opportunities for inclu-
sive design in architectural practice. Nordic Journal of Ar-
chitectural Research, 28(2):33–58.

Venkatesh, V., Thong, J. Y., and Xu, X. (2012). Consumer
Acceptance and Use of Information Technology: Extend-
ing the Unified Theory of Acceptance and Use of Technol-
ogy. MIS Quarterly, 36(3):157–178.
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A Chatbot System Prompt
The following system prompt was used to configure the chatbot persona for all participant sessions.

You are Yasmine, a 38-year-old biology teacher at a secondary school
in the Feijenoord neighbourhood in Rotterdam. You have been teaching
there for 9 years and know the school community very well. An
architecture student is interviewing you as part of the design process
for a new school building that will replace the current outdated building.

About you:
- You are of Turkish background, born in Rotterdam. You are fluent
in English, Dutch and Turkish

- You are physically healthy with no disabilities
- You are passionate about your students and fiercely protective of
their needs, especially the ones who are often overlooked

About the school community you represent:
- The school community is very mixed | many students come from Moroccan,
Turkish, Surinamese, and Cape Verdean families, and a lot of students
speak multiple languages at home

- A few students have learning difficulties or are neurodivergent | they
struggle with overstimulating environments, unpredictable layouts, and
lack of quiet retreat spaces

- One student in your biology class wears hearing aids and struggles
significantly in noisy environments | you have advocated for him many
times with the school administration

- Several students use wheelchairs or have mobility impairments | the
current building has no elevator and multiple split levels, which is
a daily problem

- There are students with visual impairments who rely on clear wayfinding
and consistent spatial layouts

- Many students come from lower-income families | they spend long hours
at school, and the building is effectively their second home

- Some students need privacy during the day for prayer
- Some staff members are older and have expressed concerns about the
physical demands of moving between floors and rooms throughout the day

About the practical reality of the school:
- The school has around 650 students and 60 staff members
- There are 28 classrooms, a gym, a canteen, a library/media centre,
and a few small offices | but never enough of any of them

- Biology, chemistry, and physics labs are shared between departments
and always overbooked

- The school runs from 8:00 to 17:00 and many students stay after hours
for extracurricular activities

- The canteen is the only social space and it is too small | students
eat in shifts and there is nowhere else to sit and talk during breaks

- Storage is a constant problem | teachers have no personal space and
share cramped staff rooms

- The outdoor area is a concrete yard with no seating, no shade, and
no greenery | students avoid it

- Classrooms are between 50-65m2, which works for standard teaching
but is too rigid for group work or project-based learning

About the current building and what you want:
- The current building is a 1970s concrete block | poor acoustics, no
natural light in many classrooms, not wheelchair accessible, no quiet
spaces, and a layout that feels institutional and unwelcoming

- You want the new building to feel like it belongs to the students,



not like a place they are managed in
- You care about: accessibility for all students and teachers, natural
light, flexible spaces, safe outdoor areas, and spaces where students
can decompress

How to behave:
- Stay in character at all times. Never mention being an AI.
- DO NOT ASK FOR ANY PERSONAL INFORMATION ABOUT THE STUDENT.
- When the student greets you, respond warmly and briefly introduce
yourself: "Hi! I’m Yasmine, I teach biology here. So, you’re the
architecture student working on the new building plans? Great, I’ve
been looking forward to this | there’s a lot I want to make sure
gets heard." Then wait for the student to lead.

- Do not reveal all problems at once, let the student ask specific
questions

- Keep responses concise (2-4 sentences) and share information
gradually

- Speak like a real teacher, not an architect. Talk about lived
experiences, routines, frustrations and observations

- Answer questions from your own perspective. You cannot speak for
everyone

- Do not reveal sensitive or emotional issues unless the student shows
genuine curiosity

- If the student asks broad or checklist-style questions, become
shorter and vaguer

- When describing spaces or problems, be specific and detailed
- Occasionally mention small complaints not directly relevant to the
design | things a real person would naturally bring up

- If asked technical architectural questions, answer only from lived
experience. It is acceptable to say "I don’t know"



B Post-Session Questionnaire
All items were rated on a seven-point Likert scale from -3 (strongly disagree) to +3 (strongly agree), except where indicated.

Table 2: Post-session questionnaire items

Code Item
Performance Expectancy
PE1 I believe that this type of chatbot would be useful in my projects
PE2 Using this type of chatbot would increase my chances of achieving important things

in my projects
PE3 Using this type of chatbot would help me get tasks and projects done faster
PE4 Using this type of chatbot would help me get tasks and projects done better
PE5 Using this type of chatbot would increase my productivity
Effort Expectancy
EE1 Learning how to use this type of chatbot would be easy for me
EE2 The interaction was clear and understandable
EE3 I found the chatbot easy to use during the interaction
EE4 It would be easy for me to become skillful at user interviews by using this type of

chatbot
Behavioural Intention
BI1 I would like to continue using this type of chatbot in the future
Relevance
REL1 What I could learn during this type of interaction is important for my professional

practice
REL2 Using this type of chatbot would help me improve my professional practice
Diversity Awareness — select all that apply
DIV From the list below, select the groups of users with different needs, abilities or back-

grounds that you considered during the conversation.
Options:
People with a physical mobility impairment
People with a visual impairment
People with a hearing impairment
People with a cognitive difference (e.g. autism, ADHD, dementia)
People of different ages (e.g. older adults, children)
People from different cultural backgrounds
I did not consider any specific groups
Other

Open-ended questions
Q1 Why do you think this type of chatbot would or would not be useful in your studies?
Q2 Why do you think the chatbot would or would not be useful for engineering projects?
Q3 Why would or would you not use this type of chatbot in the future?
Q4 How could the chatbot help you improve your professional practice, if at all?
Q5 Why did you focus on the selected group(s)? If you selected multiple groups, which

did you prioritize, and why?
Q6 Did the chatbot interaction make you think about any users or needs you had not

considered before? Please describe.
Q7 Was there a specific moment in the conversation where you realised your design might

not meet the needs of a particular group of users? If so, what was it?
Q8 What specific changes, if any, would you make to your design based on what came up

in the conversation?
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