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Figure 1: Al generated impression of women navigating in VR.

ABSTRACT

In the evolving landscape of Extended Reality (XR), encompassing
Virtual Reality (VR), Augmented Reality (AR), and Mixed Reality
(MR), addressing gender disparity is crucial for inclusive develop-
ment. This paper examines the underrepresentation of women in
XR, attributing it to systemic gender biases in education and pro-
fessional environments. While acknowledging the barriers women
face, the study emphasizes the unique contributions they make to the
field, including inclusive design, empathetic user experiences, and
innovative problem-solving. Initiatives such as STEM engagement
programs for young women, mentorship, networking opportunities,
and fostering inclusive workplace cultures are proposed as solutions.
The paper also suggests developing safety features within VR envi-
ronments, such as distress signals and Al-driven monitoring systems,
to ensure a secure and inclusive XR experience. The paper argues for
the necessity of involving more women in XR, not only for equity
but as a catalyst for broader, user-centric technological innovations,
and discusses the need for an ethical framework in XR research.
These solutions aim to break down barriers to entry for women in
XR, fostering a more diverse and equitable field.

Index Terms: Extended Reality, Gender Disparity, Virtual Reality,
Augmented Reality, Mixed Reality, STEM Education, Inclusive

*e-mail: jguthula@ualr.edu
fe-mail: abasu@ualr.edu

Design, Gender Bias, Workplace Diversity, Female Empowerment,
Technology Equity, Diversity in Tech, User-Centric Design

1 INTRODUCTION

Extended Reality (XR) is a rapidly expanding field, transforming
how we interact with technology and each other. However, the field
is grappling with a significant issue of gender disparity. Despite the
increasing importance of XR in various sectors, women are starkly
underrepresented. This underrepresentation is not just a matter
of numbers but also affects the diversity of ideas and innovations
within the field. This paper seeks to explore the root causes of
this gender gap, understand its implications, and propose actionable
solutions to bridge this divide, while also discussing the broader
ethical considerations in XR research..

2 BACKGROUND

The underrepresentation of women in XR [9] can be traced back to
systemic biases in education and professional environments. From
an early age, girls are less encouraged than boys to pursue STEM
(Science, Technology, Engineering, and Mathematics) subjects, lead-
ing to a lower number of women entering tech-related fields [1]. In
the professional world, this disparity is exacerbated by workplace
cultures that often do not support or advance women’s careers in
technology.

Despite these challenges, women have much to offer in XR.
Their involvement can lead to more inclusive and accessible technol-
ogy design, fostering empathy-driven user experiences and diverse
problem-solving approaches [3]. Women'’s perspectives are crucial



in identifying new market opportunities and advocating for diversity
and inclusion within the field [6].

By focusing on these aspects, this paper aims to shed light on the
necessity of involving more women in XR, not only to achieve gen-
der equity but also to enrich the field with a variety of perspectives,
ultimately leading to more effective and user-centric XR solutions.

3 METHODOLOGY

In developing our methodology, we conducted a comprehensive
literature review and a targeted survey to gather insights. This ap-
proach was chosen to integrate a wide range of perspectives and to
understand the underrepresentation of women in XR through empir-
ical data analysis [10] from existing scholarly articles, papers, and
journals [12] [14], supplemented by primary data obtained from our
survey. This combination of secondary and primary sources allowed
us to build a well-rounded understanding of the topic, ensuring that
our conclusions are grounded in both established theories and con-
temporary real-world observations. This amalgamation of subjective
insights and empirical research methods has been instrumental in
addressing two critical issues: unconscious bias in the workplace
and the underrepresentation of women in XR.

3.1 Personal Experiences and Convictions

Our methodology is heavily influenced by our respective experi-
ences and convictions. One of us strongly advocates for interactive
training and a digital learning platform as effective [4] [2] strate-
gies to combat unconscious bias, rooted in firsthand observations
in diverse workplace settings. These observations have shown that
direct engagement and real-world scenarios can significantly en-
hance empathy and understanding among employees. Consequently,
our proposed strategy includes a series of workshops and training
sessions, complemented by a digital learning platform enriched
with VR simulations, Al chatbots, and community forums. These
components are chosen based on our collective judgment of what
constitutes effective learning and engagement.

3.2 Data Integration

Central to our approach is a comprehensive survey designed to gauge
the current state of gender representation in XR. We distributed
the survey online, targeting a diverse group of professionals and
students within the STEM communities. The survey questions were
crafted to capture the pulse of opinions, attitudes, and experiences
related to gender diversity in XR. This survey approach allowed us
to gather valuable quantitative data, providing a solid foundation
for our analysis and conclusions. This method allows us to blend
qualitative insights from literature and surveys with quantitative data,
offering a comprehensive view of the gender dynamics within XR.

3.3 Ethical Considerations in Data Handling and Solu-
tions Development

Throughout our research, we have maintained a strong commitment
to ethical practices. This includes ensuring the confidentiality and
unbiased representation of our survey respondents. In developing so-
lutions to foster female participation in XR [8], we have considered
arange of best practices from across STEM fields, always with an
eye towards ethical implications. Our solutions aim to be not only
effective but also respectful of diverse perspectives and mindful of
the broader impact on the XR community.

4 BRIDGING GENDER GAPS AND INTEGRATING XR IN
STEM EDUCATION

4.1 Increasing Female Representation in STEM

Recent statistics indicate a positive trend in the participation of
women in STEM occupations. Between 2011 and 2021, the number
of women in STEM fields increased by 31%, rising from 9.4 million
to 12.3 million [7]. This growth rate surpasses that of their male

counterparts, who experienced a 15% increase during the same
period. Despite this progress, women still comprise a smaller portion
of the STEM workforce compared to men, who numbered 22.6
million in STEM occupations in 2021. These figures underscore the
ongoing need for policies and initiatives that specifically support
and encourage women’s participation in STEM fields.

4.2 Integrating XR in STEM Education

The integration of XR technologies into STEM curriculum is emerg-
ing as a transformative educational approach. A 2019 report [11]
from the US Department of Education’s What Works Clearinghouse
advocates the use of simulations and XR technologies to facili-
tate complex problem-solving and deepen student engagement with
learning materials. However, comprehensive integration of XR into
academic programs remains limited, with notable inclusions in med-
ical disciplines like nursing.

4.2.1 Hackathons as Learning Platforms

Several academic institutions, including MIT, Yale, and Hamilton
College, have employed hackathons effectively to integrate XR tech-
nologies into their curricula [11]. These events, organized by a blend
of campus and external entities, provide students with the oppor-
tunity to engage in complex problem-solving and deeply explore
various topics using XR technology. Hackathons serve not only as
platforms for practical learning but also as avenues for students to
innovate and apply XR technology in diverse fields.

4.2.2 First-Year Experience Courses

Another method for integrating XR into curricula is exemplified
by Florida International University (FIU), which offers first-year
experience courses incorporating XR technology. These courses
challenge students to explore topics such as design thinking and
online ethics through XR. The development of such courses requires
instructors proficient in XR, supported by the university’s IT unit
and teaching centers. Facilities like the Miami Beach Urban Stu-
dios provide additional resources, underscoring the importance of
institutional support in successfully integrating XR into educational
programs.

5 SURVEY OVERVIEW

To understand the perceptions and experiences related to gender
diversity in STEM fields, particularly in XR, a survey was con-
ducted among students and professionals. The survey, comprising
20 questions, was distributed online and received responses from
100 participants, primarily undergraduate and graduate students in
Computer Science/IT and Engineering fields. This paper presents an
analysis of the survey data, focusing on respondents’ interest in XR
careers, perceptions of gender disparities in STEM, and attitudes
towards initiatives for gender diversity.

5.1 Respondent Demographics

The majority of respondents were undergraduates (70%), followed
by graduates (27%), and postgraduates (3%), indicating a young
demographic primarily in the early stages of their careers. The
fields of study were predominantly Computer Science/IT (67%) and
Engineering (21%), reflecting a strong representation from technical
disciplines.

5.2 Interest in XR Careers

A diverse range of interest in XR careers was evident. While 43%
of respondents were neutral about pursuing a career in XR, 40%
(combining ‘Somewhat Interested’ and ‘Very Interested’) showed an
active interest. This diversity in interest levels suggests a potential
gap in awareness or exposure to XR technologies among the student
population.



5.3 Gender Dynamics in STEM

The survey revealed a slight female majority among respondents (58
out of 100). Interestingly, a majority (75%) reported not feeling dis-
couraged from pursuing STEM fields due to their gender, potentially
indicating progress towards inclusivity. However, the perception of
gender disparity was split, with 58% not perceiving any disparity,
22% unsure, and 20% affirming its existence. This highlights the
complexity of gender-related issues in STEM fields.

5.4 Initiatives for Promoting Gender Diversity

A significant number of participants (44%) expressed interest in
engaging in gender diversity initiatives, with an additional 35%
possibly interested. This reflects a positive trend towards addressing
gender diversity issues. However, the neutral stance of many towards
XR careers, especially among women, underscores the need for
targeted awareness and educational programs.

5.5 Further Steps

The survey provides important insights into gender diversity in
STEM and XR fields. It emphasizes the need for continued ef-
forts in promoting gender equality and inclusivity. The findings
suggest a need for educational institutions and industry partners
to increase awareness and access to XR technologies, particularly
among women. Further research into the reasons behind varied
perceptions of gender disparity and the neutral stance towards XR
is necessary. Establishing mentorship programs, scholarships, and
inclusive environments are crucial steps towards fostering a more
equitable STEM community

6 INTEGRATING INTERACTIVE AND DIGITAL APPROACHES
TO ADDRESS UNCONSCIOUS BIAS IN THE WORKPLACE

6.1 Initial Assessment and Engagement Strategy

The process begins with a pre-workshop assessment, utilizing sur-
veys to understand the current workplace environment and employ-
ees’ perceptions of unconscious bias. This step sets the stage for
targeted interventions.

6.2 Interactive Training and Workshop Modules

A series of interactive training sessions can be designed to deepen
understanding, identification, and mitigation of unconscious bias.
These sessions are enhanced by practical, hands-on workshops
where participants engage in role-playing, case study analysis, and
group projects, applying learned concepts in real-world scenarios.

6.3 Continuous Learning and Feedback Mechanisms

To reinforce continuous development, participants can be given ac-
cess to e-learning modules and mentorship programs. Their progress
and understanding of the concepts will be monitored through post-
workshop surveys and regular review meetings, ensuring effective
learning and implementation.

6.4 Integration of Digital Learning Tools

The strategy includes a digital learning platform featuring multime-
dia content like videos and quizzes, with adaptive learning paths
customized to each user’s progress. VR simulations [13] are em-
ployed to create immersive workplace scenarios, enhancing empathy
and understanding. Al-powered chatbots guide users through re-
flective exercises, offering personalized insights. The platform also
fosters a collaborative learning environment through a community
forum for employees to share experiences and strategies. Its effec-
tiveness is monitored through a comprehensive dashboard, tracking
individual and organizational progress.

6.5 Regular Engagement and Evaluation

The launch involves a comprehensive communication strategy, en-
suring all employees are informed and can effectively utilize both
the in-person and digital components. The engagement phase is
supported by incentives, guided assistance, and regular webinars and
Q&A sessions with experts to maintain interest and foster ongoing
learning. The final evaluation phase involves continuous feedback
collection and monitoring of engagement and behavioral change
indicators. This dynamic, responsive program aims to create an
inclusive, empathetic, and diverse workplace culture.

7 SOLUTION

In addressing the challenge of gender diversity in XR, it is crucial to
recognize the barriers that deter women from actively participating
in these spaces. A recent incident reported by LBC, involving an
alleged attack on a girl in the virtual reality segment of the metaverse,
underscores the severity of the safety concerns for women in XR
environments [5]. This, coupled with insights from our recent survey
which revealed apprehensions among female STEM students about
harassment and under representation, highlights the necessity for
innovative solutions to create safer XR spaces.

One novel approach to encourage gender diversity in XR is the
development of integrated safety features within VR environments.
This concept, inspired by real-world protective measures like pepper
spray and tasers, could manifest as a distress signal feature in VR —
a button or gesture that, when activated, alerts platform moderators
or even law enforcement. Such a feature addresses direct safety
concerns and also serves as a deterrent against potential harassers.
By implementing real-time monitoring and Al-driven systems to
detect harassment, along with strict user accountability measures
like iris recognition for identification, this approach aims to establish
a secure and inclusive XR environment.

Building upon the safety features in VR environments, a partic-
ularly promising technology is the use of iris recognition for user
identification. This biometric method, renowned for its accuracy and
uniqueness to each individual, could be pivotal in ensuring account-
ability within XR spaces. In the event of an incident, the culprit
can be swiftly identified through their iris data, which would be
linked to their user profile. This immediate identification is crucial
in addressing and resolving conflicts or harassment cases effectively.

Once an offender is identified, a virtual representation of law
enforcement, or ‘virtual police,” could be summoned within the
VR environment. This feature would not only serve as a symbolic
assertion of authority but also as a practical tool for immediate
intervention. The virtual police could initiate an investigation, inter-
acting with the involved parties and gathering necessary information,
much like real-world law enforcement, but adapted to the nuances
of virtual interactions. In addition to traditional forms of virtual
law enforcement response, the system could incorporate elements of
‘public shaming’ as a deterrent. This could involve temporarily mark-
ing the profiles of offenders with visible symbols or notifications,
making other users aware of their actions. However, the implemen-
tation of public shaming would need to be carefully balanced with
considerations of privacy, potential for abuse, and the need for a fair
and just process, ensuring that such measures are proportionate to
the offense and in line with the established code of conduct within
the VR environment.

The resolution of such incidents would involve pre-established
protocols and guidelines, much like legal frameworks in the physical
world. Depending on the severity and nature of the violation, the
offending user could face consequences ranging from temporary
bans to permanent expulsion from the platform. The duration of the
ban would be proportional to the severity of the offense, determined
by a set of guidelines developed specifically for XR environments.
For instance, minor violations might result in short-term bans, while



severe offenses, such as harassment or virtual assault, would warrant
longer bans or permanent removal.

Implementing these measures would require careful considera-
tion of legal and ethical standards, ensuring that responses are fair,
proportionate, and respectful of users’ rights. Additionally, such a
system would need to be transparent, with clear communication to
all users about the rules and the consequences of their violation. By
establishing and enforcing these safety protocols, XR platforms can
create a more secure and trustworthy environment, thereby encourag-
ing greater participation and diversity, especially among women who
might otherwise be hesitant to engage in XR due to safety concerns.
Integrating safety mechanisms in XR technologies is crucial not only
for enhancing actual user security but also for boosting women’s
confidence in engaging with these technologies. A key part of this is
ensuring safe experiences in virtual environments, which is essential
for breaking down entry barriers for women in the XR field. This
leads to a more diverse and equitable landscape in XR. A proactive
strategy in this context is the use of biometric-based accountability,
focused on user safety and comfort. This approach aligns with the
broader goal of promoting gender diversity in STEM and XR fields.
It contributes to creating a digital environment where innovation and
inclusivity go hand in hand, allowing both to thrive together.

8 CONCLUSION

Throughout this research, we have explored the multifaceted issue
of gender disparity in XR and the prevalence of unconscious bias
in the workplace. Our investigation, rooted in a blend of personal
experiences and preliminary data analysis, has led us to several key
conclusions and recommendations.

Firstly, the under representation of women in XR is not merely
a symptom of current workplace cultures but is deeply ingrained
in systemic biases that start as early as education in STEM fields.
Our analysis reveals that these biases extend into professional en-
vironments, often creating barriers that hinder the advancement of
women’s careers in technology. Addressing these issues requires a
concerted effort across educational and professional landscapes to
encourage and support women'’s participation from an early age and
throughout their careers.

Secondly, the unique perspectives and skills that women bring
to XR are invaluable. Our study underscores that their involvement
leads to more inclusive, empathetic, and user-centric technology
designs. The diversity of thought and experience women bring is
not just beneficial but essential for the innovative progression of XR
technologies.

In light of our findings, we propose several actionable strate-
gies. These include the implementation of mentorship programs,
the creation of women-focused networking opportunities, and the
promotion of inclusive workplace cultures that actively seek to re-
duce unconscious bias. Additionally, educational initiatives that
inspire and support girls and young women in STEM are crucial for
long-term change.

As we conclude this study, it is clear that the path towards gender
equity in XR is complex and multifaceted. However, the benefits of
achieving this equity are profound, not only in terms of fairness and
representation but also in the richness of innovation and creativity
that comes from diverse perspectives. We advocate for continued
research and action in this area, emphasizing that the involvement of
women in XR is not just a step towards equality but a leap towards a
more dynamic and inclusive future in technology.
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