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Abstract

Personas are a valuable tool for discussing accessibility require-
ments in software design and development practices. However, the
use of personas for accessibility-focused requirements elicitation
in VR projects remains limited and is accompanied by several chal-
lenges. To fill this gap, we developed an auto-generated persona
system in a VR course, where the personas were used to facilitate
discussions on accessibility requirements and to guide VR design
and development. Our findings indicate that the auto-generated
persona system enabled students to develop empathy more effi-
ciently. This study demonstrates the use of automatically generated
personas in VR course settings as a means of eliciting latent acces-
sibility requirements.
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1 Introduction

Personas are an important requirements tool in user-centered de-
sign (UCD) [6, 24] and requirements engineering [3, 29]. Traditional
approaches to creating personas primarily rely on data from qual-
itative and quantitative methods, including surveys, interviews,
online data, and observations [8, 23]. Some personas are also con-
structed from large-scale datasets, such as social media data [14]
and customer data [17]. However, obtaining large-scale datasets
poses significant challenges and raises ethical concerns, particularly
for novices or students without sufficient technical expertise.

With the rapid development of large language models (LLMs) in
recent years, an increasing number of studies have have proposed
LLM-based systems for automated persona generation [5, 27, 34].
Recent work suggested that LLMs can significantly reduce the time
and effort required to generate personas and can rapidly produce
diverse personas [9]. Consequently, some studies have introduced
LLM-based persona generation tools into undergraduate educa-
tion, such as UCD course practices [34], where students often lack
sufficient expertise in data analysis and may otherwise construct
superficial or fabricated personas.

Beyond persona generation, LLMs are applied to enhance the
accessibility of software projects, such as web accessibility [20].
LLMs have also been used to raise students’ awareness of acces-
sibility issues in software projects [1]. Meanwhile, personas are
frequently employed in accessibility testing [11]. A recent study
further explored the use of LLMs to construct personas representing
individuals with down syndrome [27]. Furthermore, accessibility
challenges in virtual reality (VR) are fundamentally different from
those in traditional desktop or mobile applications [31]. For exam-
ple, VR systems introduce distinct interaction constraints, such as
motion sickness and limitations in spatial navigation. However, in
recent years there has been a lack of innovative approaches to ad-
dressing VR-specific accessibility challenges in early-stage design
education.
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In this paper, we developed a web-based persona generation sys-
tem that automatically captures user requirements from the Meta
and Steam VR stores and extracts accessibility-related user reviews.
Based on these reviews, the system automatically constructs per-
sonas with accessibility needs and summarizes the accessibility
requirements they contain. The system supports conversational in-
teraction: users can provide their project type and description, and
the system automatically matches the most prominent accessibility-
related reviews within that type to generate personas. Users may
also request recommendations for personas related to specific re-
quirements or personas constructed from reviews of the same dis-
ability type in other VR applications. To mitigate hallucinations
commonly associated with LLMs, the system integrates an LLM
(GPT-40) with a Retrieval-Augmented Generation (RAG) frame-
work, an approach that has previously been shown to outperform
alternatives [27]. In this study, the goal of persona generation is
not the artifact itself, but its function in (1) anchoring accessibility
discussions in real user evidence, (2) mitigating abstraction during
early VR requirements elicitation, and (3) facilitating perspective-
taking in educational design contexts. To that end, our study is
focused on answering the following research question (RQ):

RQ. To what extent do automatically generated accessibility
personas impact students’ empathy?

We found that the system supported empathy in students’ dis-
cussions of accessibility requirements, enabling them to consider
accessibility from the perspective of users with disabilities and en-
hanced students’ sense of design responsibility. To our knowledge,
this is the first integration of automatically generated accessibility
personas into VR course instruction, demonstrating the potential
to advance inclusive VR education.

2 Related Work

Personas are an essential tool in UCD practice, helping design teams
discuss and identify user needs in a vivid and engaging way [19].
In requirements engineering, personas are commonly employed to
capture and articulate user requirements, while also addressing po-
tential issues such as overlooked accessibility needs and challenges
in team collaboration and communication [29]. However, the use of
personas in requirements engineering still faces many challenges
and limitations, particularly in immersive systems such as VR [29].
Meanwhile, VR development often follows game design workflows
and informal practices. Traditional requirements engineering meth-
ods, such as elicitation, analysis, and specification, may lead to
information loss and increased costs [15]. Schneidewind et al. [25]
found that integrating personas into requirements engineering pro-
cesses can help model, prioritize, and validate requirements more
effectively. However, it remains unclear how personas can be sys-
tematically leveraged as a tool to elicit user requirements in VR
projects.

Personas have been widely adopted in various educational do-
mains. For example, Silva and Motti used personas in higher educa-
tion and found that persona-based empathy strengthened students’
ability to understand and apply accessibility principles [26]. Prior
work has also demonstrated that personas can foster empathy in
vocational education [28]. In recent years, an increasing number
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of studies have started to investigate the use of LLMs to build per-
sonas in educational practices. For example, Zhang et al. [34, 35]
leveraged LLMs to automatically generate personas from students’
survey data. This method also helped prevent situations in which
students lacking data analysis skills might generate fictional per-
sonas [27]. Furthermore, Wang et al. [33] proposed a new method
for embedding personas within VR environments to support discus-
sions of accessibility requirements, which was found to enhance
participants’ perceived social presence. Henka and Zimmermann
[10] introduced a novel method for mapping WCAG (Web Content
Accessibility Guidelines) to personas, thereby facilitating develop-
ers’ understanding of accessibility issues in user-centered contexts.
Loitsch et al. [16] noted that despite the availability of various ac-
cessibility tools, frameworks, and detection systems, meaningful
accessibility relies fundamentally on knowledge and awareness.
They therefore used personas as a teaching medium and demon-
strated their effectiveness in supporting accessibility education.
Although automated persona creation tools have been applied in
various educational settings, little is known about how they can be
integrated into VR courses to help students more effectively discuss
and understand accessibility requirements and address accessibility
issues in their VR projects.

To fill this gap, we introduce a web-based persona generation
system that leverages LLMs and a Retrieval-Augmented Generation
(RAG) framework to automatically generate personas grounded in
accessibility-related user reviews. To our knowledge, this work is
among the first to systematically leverage VR store user reviews as
a data source for persona generation in VR design education.

3 System Overview

Based on these design goals, we present the system (see Figure 1),
which supports students in VR courses by enabling them to support
more systematic understanding of accessibility requirements in VR
through conversational interaction. The system integrates Large
Language Models (LLMs) within a Retrieval-Augmented Generation
(RAG) framework to efficiently generate personas grounded in
accessibility-related user reviews. The system was developed using
React for the web application frontend and Python for the backend.

3.1 System Features and Implementation

3.1.1 Data Source and Processing. We limited data collection to
the 50 most popular VR applications. Prior work [30] indicated that
less popular or lower-rated VR applications contain very limited
user reviews, which may hinder the system’s ability to generate
comprehensive and well-grounded persona templates. Since the
Meta Quest Store does not provide a public application program-
ming interface (API), we employed Web scraping techniques to
collect user review data. In contrast, Steam provides a public API
that allows for the direct extraction of user review data and tags.
During data scraping, we employed predefined disability-related
keywords and fuzzy matching to improve the precision of accessibility-
related review identification, drawing on World Health Organi-
zation (WHO) classifications and prior work [30]. This approach
ensured that accessibility-related reviews were aligned with interna-
tionally recognized disability domains rather than ad hoc keyword
clusters. Reviews shorter than 20 words were removed, as longer
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reviews are more likely to contain user characteristics [5]. We fur-
ther excluded advertisements, non-English reviews, and content
containing insults or discriminatory language based on issues iden-
tified during manual review by two researchers. After reprocessing,
two researchers reviewed VR application names, tags, and official
descriptions to determine each application’s primary category, as
many titles contained multiple VR-related tags (e.g., action, horror,
multiplayer). All reviews were then categorized by VR application
type, including action, social, horror, puzzle, simulation, and sports.
Accessibility-related reviews from the same category (e.g., motion
sickness reports in action VR applications across Meta and Steam)
were consolidated, resulting in 396 high-quality reviews. Finally,
the cleaned reviews were segmented into semantically coherent
chunks and embedded using a sentence-transformer model. The em-
beddings and metadata were stored in the Chroma vector database,
enabling efficient semantic retrieval during persona generation and
ensuring that generated personas were grounded in authentic user
feedback rather than keyword matching alone.

3.1.2  Retrieval-Augmented Persona Generation. We adopted a RAG
framework, as prior work has shown that RAG can improve the
grounding of large language model outputs in retrieved evidence
[21, 27]. The system first queried the vector database to retrieve the
top semantically relevant review segments based on the selected VR
type and disability group. These evidence chunks are then injected
into the GPT-40 prompt, where GPT-40 generates an intermediate
user summary and extracts structured dimension-value pairs. For
example, dimensions represent mutually exclusive disability cate-
gories (e.g., motion sickness, hearing loss), while values represent
accessibility requirements, pain points, and demographic infor-
mation. This intermediate representation constrains generation
by organizing evidence into structured components, thereby sup-
porting coherence and mitigating hallucination risks. Finally, the
dimension-value pairs are compiled into a standardized persona
containing a brief biography, pain points, representative quotes
directly grounded in user reviews, and explicit requirements. Pro-
file photos were generated using DALL-E 3 based on demographic
information.

4 User Study
4.1 Participants

We recruited a class of 24 students (10 males and 14 females), all
of whom had completed a user-centered design course and were
familiar with the use of personas and methods for analyzing user
needs. Their ages ranged from 22 to 24 (M = 22.4, SD = 1.22). All stu-
dents were required to be enrolled in a VR course. Participants were
recruited from a single class by contacting the course instructor.

4.2 Procedure

We conducted a two-week, face-to-face teaching program compris-
ing a maximum of 8 hours of in-person instruction.

In the first week, the session introduced core concepts of ac-
cessibility and requirements through illustrative cases, including
challenges encountered by users with visual and hearing impair-
ments. Students then participated in group discussions to share

CHI EA ’26, April 13-17, 2026, Barcelona, Spain

their understanding of accessibility requirements and related ex-
amples. This activity lasted approximately two hours, including
a short break. The session concluded with an introduction to VR
accessibility, covering its definition, importance, existing standards,
and key dimensions (e.g., visual, auditory, and motor accessibility).
Students were finally asked to reflect on their own VR project types
and identify potential accessibility issues.

In the second session, the researchers introduced the system and
the survey-based approach. This session lasted 20 minutes. The
researchers then randomly assigned the students into two groups:
one group used the system to create personas, while the other
group employed the survey-based approach. Groups in the system
condition interacted with the tool by describing their VR project
types and project contexts. The system automatically retrieved rel-
evant data and highlighted the most prevalent accessibility-related
reviews for the specified category. Students could further query
accessibility requirements summarized in the generated personas
and request comparable personas across different VR applications
or disability types. In contrast, the control group created personas
based on prior UCD course practices and supplemented them with
materials they independently collected from online resources, aca-
demic literature, forums, and VR store reviews. Unlike the system
condition, they were not provided with pre-filtered accessibility-
related content, and persona creation was limited to a one-hour
session. Subsequently, one researcher and two instructors met with
each group to discuss their understanding of the identified accessi-
bility requirements and assess whether students could accurately
interpret these requirements through the personas. During discus-
sions, groups could consult online resources, examine existing VR
applications, and experience selected examples using Meta Quest
3S headsets. Students were also encouraged to produce low-fidelity
sketches and discuss potential future design. The discussion phase
lasted up to one hour.

In the third session, groups switched conditions: the system
group adopted the survey-based approach, while the survey group
used the system, and completing the same tasks as in the previ-
ous session. After a 15-minute break, all participants completed a
post-study questionnaire, followed by face-to-face semi-structured
group interviews in which students reflected on both their own
perspectives and those of others.

5 Measures and Analysis

Under both conditions, participants completed questionnaires as-
sessing empathy using a 7-point Likert scale. Empathy was mea-
sured using selected subscales of the Interpersonal Reactivity Index
(IRT) [7]. Specifically, we included three subscales relevant to this
study: perspective taking, empathic concern, and fantasy. Prior to
inferential analysis, the normality of the quantitative data was as-
sessed using the Shapiro-Wilk test. As the assumption of normality
was satisfied, paired-samples t-tests were conducted to examine
differences in empathy scores between the two conditions [22].
To supplement the quantitative data, we conducted interviews in
small groups of two to three students to to explore how the system
influenced students’ empathy development and to collect sugges-
tions for future improvements. Interviews were audio-recorded
and transcribed verbatim. Thematic analysis was conducted on
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Figure 1: Features of the system: Al represents the dialogue between students and the system. A2 and A3 refer the automatically
generated persona thumbnail and the detailed persona description, respectively.

the qualitative data using MAXQDA. Three researchers indepen-
dently coded the data after familiarization. Following each round,
the codes were discussed and consolidated with reference to the
research questions until data saturation was reached, and a final
codebook was produced [4]. This iterative discussion and consoli-
dation process was conducted over three rounds.

6 Results

The students were reported higher scores for the system in terms of
perspective taking, empathic concern, and fantasy. Specifically, the
system scored higher than the survey-based approach ( = 2.989, p
=.015, system: M = 4.45, SD = 0.78, survey-based approach: M =
3.06, SD = 1.39).

Perspective Taking. The students were reported higher scores
in the system condition compared to the survey-based condition (¢
=3.715, p = .004, system: M = 4.65, SD = 0.81, survey-based approach:
M =3.25, SD = 1.24). Most students reported that requirement dis-
cussions based on accessibility personas enabled them to gain a
deeper understanding of the accessibility challenges encountered
in VR usage. Some students described the experience as unprece-
dented, acknowledging that they had not previously recognized
the impact of accessibility issues on people with disabilities and
had tended to regard VR merely as a novel technology (P10, P21,
P22, P24). Furthermore, P14 reported “Now I'll naturally start asking
myself, can people with disabilities use this feature? And if not, is
there an alternative?”

Empathic Concern. The students were reported higher scores
in the system condition compared to the survey-based condition (¢
=2.515, p=.033, system: M = 4.35, SD = 1.29, survey-based approach:
M = 2.85, SD = 1.54). Many students reported that after using the
system, they became more attentive to their emotions and their
need to be treated equally. Some students noted that this approach
motivated them to address accessibility issues more actively (P5,
P10, P11, P18, P21). Further, P4 indicated “He [persona] both liked
it and felt helpless about it, which gave me a deeper sense of his
mixed feelings.” P6 stated “It makes me wonder if I've also been part
of creating this unfair experience.” P16 indicated their viewpoint
‘T realized how much frustration users with motor difficulties feel
when they face complex interactions... and honestly, that kind of

2]

emotional experience is something I rarely paid attention to before.’
Therefore, empathic concern may influence students’ emotions,
such as triggering negative personal feelings.

Fantasy. No significant difference was observed between the
system and the survey-based approach (system: M = 4.15, SD =
2.90, survey-based approach: M = 3.10, SD = 1.96). However, some
students indicated that the generated accessibility personas enabled
them to better empathize with the experiences of people with dis-
abilities. For example, P12 provided an example “There was one
persona who couldn’t use the controllers but still longed to walk freely
in VR...it was the first time I felt this wasn’t just made up, there are
really people out there facing this situation.”

7 Discussion

Empathy is a critical component in understanding inclusivity and
accessibility [2, 12]. Our results revealed that the system supported
empathy development in the context of VR course practices. Specif-
ically, most students reported that they were able to adopt the per-
spective of users with disabilities, and the system also reduced the
perceived abstraction or detachment often associated with fictional
personas. Moreover, although our primary focus was on accessibil-
ity requirements, the automated creation of personas based on real
user data further supported students in developing a deeper under-
standing of user needs [34]. Many students reported that they had
rarely considered accessibility requirements and often overlooked
the needs of people with disabilities.

Many participants reported surprise when first encountering
the accessibility challenges represented in the personas, as they
were unaware that even mature VR applications still face substan-
tial accessibility issues. Previous work similarly reported that free
VR applications often contain numerous accessibility barriers [18].
Some students also described experiences of self-reflection, indi-
cating that the system appeared to stimulate ethical reflection. In
this respect, the system functioned as a tool for evoking empathic
concern and encouraging students to consider for the needs of
people with disabilities in VR design and development. Meanwhile,
although the system adopts a conversational interface, our findings
do not suggest that conversational interaction is inherently more
effective than other modalities. Rather, the primary contribution
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of this study concerns whether persona construction grounded in
structured real-user data can facilitate improvements in partici-
pants’ empathic understanding.

Although no statistically significant differences were observed
in the fantasy subscale between the system and survey-based con-
ditions, some students perceived the current presentation as insuf-
ficient to meaningfully enhance imaginative engagement. Partici-
pants suggested extending the system with scenario-based simula-
tions and multimodal representations, such as visualized maps of
accessibility pain points, interactive scenario simulations, and VR-
based explorations of accessibility requirements [32]. Prior research
has shown that first-person VR simulations of disability-related con-
straints can reduce both implicit and explicit biases [13]. Building
on this insight, further enhancing the system’s interactive and expe-
riential components may promote deeper imaginative engagement
and empathy toward the needs of people with disabilities.

7.1 Limitations and Future Work

Although the system introduces an innovative approach that lever-
ages LLMs and the RAG framework for accessibility-focused per-
sona generation in VR courses, several limitations should be ac-
knowledged.

At present, we evaluated the system with only 24 undergraduate
students, who do not represent the broader population of learners.
Moreover, students engaged with the system for only a limited
period, which may have hindered their full involvement. In the
future, we plan to deploy the system across an entire VR course and
ensure that the accessibility requirements identified by students
are meaningfully incorporated into their projects rather than being
recognized but subsequently neglected in later course practices.

Additionally, although our system was associated with increased
perceived empathic understanding of users with disabilities, empa-
thy is not inherently or exclusively beneficial. As emphasized by
Bennett et al. [2], empathy may lead to emotional over-identification
(“feeling like”), which can in turn result in misinterpretations of
users’ actual needs. Therefore, we plan to incorporate structured
reflective prompts in future work to mitigate the risk of misguided
empathy.

A noteworthy nuance is that students achieved lower scores in
the survey-based condition, even though they were tasked with in-
dependently gathering data and constructing accessibility personas.
Although this method may promote deeper involvement, it also en-
tails limitations, as students might depend on self-reports or poorly
designed survey instruments that may not sufficiently capture the
lived realities of accessibility challenges. Future research should
explicitly examine this difference by comparing system-supported
methods with direct engagement approaches, such as conducting
interviews with people with disabilities.

From a technical perspective, although LLMs integrated with a
RAG framework is considered effective in reducing hallucinations,
this approach still struggles to eliminate stereotypical influences
in accessibility-related reviews [27]. Therefore, the lack of assess-
ment of these stereotypes is a significant limitation of our work.
Future research should investigate the potential stereotypes em-
bedded in the personas generated by the system. In addition, we
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did not evaluate whether students’ implicit and explicit biases to-
ward people with disabilities were reduced, primarily because our
study was conducted in a course setting where the main objective
was to effectively identify and discuss accessibility requirements in
VR. Future research should specifically recruit a broader or more
diverse sample to examine changes in bias before and after using
the system. Furthermore, we plan to evaluate the system’s user
experience, usability, and workload.

8 Conclusion

The auto-generated persona system presents a structured approach
to constructing accessibility-oriented personas using LLMs within
a RAG framework, deployed in the context of VR design education.
This approach aims to help students discuss and understand ac-
cessibility requirements in VR more efficiently and accurately. We
deployed the system in a VR course. The results showed that the
system was associated with increased empathy. Finally, we discuss
the potential limitations of our work and propose several directions
for future research.
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