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Abstract-- This paper delves into the nuanced realm of gender ambiguity within Voice User Interfaces (VUIs) 

and explores the challenges and opportunities it presents. In a world that is increasingly recognizing gender 

diversity and moving beyond traditional binary constructs[1], [2], the design and implementation of VUIs 

must adapt to accommodate a spectrum of gender identities[3]. This article examines the current landscape 

of VUIs and identifies the limitations of binary gender options in voice interactions[4], [5], [6]. Furthermore, 

it investigates the implications of gendered language and voice modulation in VUIs, considering their impact 

on user experience and inclusivity[3], [7]. drawing on insights from gender studies, linguistics, and human-

computer interaction[8], [9], this study proposes strategies for navigating gender ambiguity in VUI design[7]. 

These strategies encompass incorporating non-binary gender options, offering customizable voice settings, 

and employing gender-neutral language in VUI interactions[3], [7]. Additionally, the paper discusses the 

ethical considerations involved in designing gender-inclusive VUIs, including privacy concerns and potential 

biases in data collection and processing[3]. by addressing the complexities of gender identity within 

VUIs[10], this research aims to foster inclusivity and accessibility in voice-driven technology. It highlights 

the importance of embracing diversity in design practices and emphasizes the role of technology in reflecting 

and respecting the multifaceted nature of human identity[11], [12], [13]. Ultimately, this paper advocates for 

a shift towards gender-inclusive design principles in VUI development, contributing to a more equitable and 

empowering digital environment for all users[11], [12], [13]. 

Keywords: Gender Ambiguity, Voice User Interfaces, Inclusivity, Design, Human Computer Interaction. 

 

1. INTRODUCTION 

Voice User Interfaces (VUIs) have become ubiquitous in our daily lives, facilitating interactions with various 

digital devices through spoken commands. From virtual assistants like Siri and Alexa to navigation systems and 

smart home appliances, VUIs have revolutionized the way we engage with technology[14], [15]. However, 

amidst their widespread adoption, there exists a critical aspect that demands attention: the representation and 

accommodation of gender diversity within these interfaces. traditional VUIs often adhere to binary gender 

classifications, offering limited options that fail to capture the complexity of human identity. This binary 

approach not only overlooks the experiences of individuals who identify beyond the male-female spectrum but 

also reinforces outdated notions of gender roles and stereotypes[3]. As society progresses towards greater 

recognition and acceptance of diverse gender identities, it is imperative that VUI design evolves to reflect these 

values of inclusivity and respect. this paper sets out to explore the concept of gender ambiguity within VUIs, 

acknowledging the limitations of existing frameworks and proposing strategies for more inclusive design 
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practices[3]. By examining the intersection of gender studies, linguistics, and human-computer interaction, we 

aim to shed light on the challenges and opportunities inherent in navigating gender diversity in voice 

interactions[8], [9]. the first section of this paper will provide an overview of the current landscape of VUIs, 

highlighting the prevalence of binary gender options and the implications of such choices on user experience. 

We will then delve into the complexities of gendered language and voice modulation within VUIs, considering 

their role in shaping perceptions of gender and identity. drawing on insights from feminist theory, queer studies, 

and critical design discourse, we will propose alternative approaches to VUI design that prioritize inclusivity 

and diversity. This will involve exploring the implementation of non-binary gender options, offering 

customizable voice settings, and adopting gender-neutral language in VUI interactions[16]. furthermore, we will 

address the ethical considerations associated with gender-inclusive VUI design, including issues of privacy, data 

collection, and algorithmic bias. By engaging with these complexities, we aim to foster a more nuanced 

understanding of the intersections between gender identity, technology, and society. Ultimately, this paper 

advocates for a paradigm shift in VUI design towards more gender-inclusive practices, recognizing the 

importance of technology in shaping cultural norms and values. By centering the voices and experiences of 

gender-diverse individuals, we hope to contribute to a more equitable and empowering digital environment for 

all users. 

2. DEFINING GENDER AMBIGUITY 

Gender ambiguity refers to the state of having a gender identity that does not fit neatly into the traditional 

binary categories of male or female. It encompasses a spectrum of identities beyond the conventional 

understanding of gender, including but not limited to non-binary, genderqueer, agender, genderfluid, and other 

gender non-conforming identities[3], consider figure 1 for more clarification on Gender Identity Spectrum 

Visualization[17]. Individuals who experience gender ambiguity may reject or transcend the societal norms and 

expectations associated with binary gender roles, expressing their identity in diverse and fluid ways. One of the 

key characteristics of gender ambiguity is the rejection of fixed or static gender labels, allowing individuals to 

define their own gender identity on their own terms[18]. This can involve a fluidity or variability in gender 

expression, where individuals may shift between different gender presentations or embody multiple gender 

identities over time[18], [19]. Gender ambiguity challenges the notion of gender as a binary construct, 

highlighting its complex and multifaceted nature. Gender ambiguity is not solely determined by external 

markers such as appearance or behavior but is deeply rooted in an individual's internal sense of self[20].  

Figure 1: Gender Identity Spectrum Visualization 
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It is a deeply personal and subjective experience that may manifest differently for each individual[20]. 

Moreover, gender ambiguity intersects with other aspects of identity, including race, sexuality, disability, and 

socio-economic status, shaping the unique experiences and challenges faced by gender-diverse individuals. In 

the context of Voice User Interfaces (VUIs), defining gender ambiguity is crucial for understanding the diversity 

of users and designing interfaces that are inclusive and respectful of all gender identities. By recognizing and 

accommodating gender ambiguity, VUI designers can create more accessible and empowering experiences for 

users who do not conform to binary gender norms, fostering a sense of belonging and representation in the 

digital realm[3]. 

 

3. THE ROLE OF GENDER IN VOICE USER INTERFACES 

Gender plays a significant yet often overlooked role in the design and implementation of Voice User 

Interfaces (VUIs). VUIs, which enable users to interact with technology through spoken commands, have 

traditionally been structured around binary gender categories, with voice assistants and prompts typically 

embodying stereotypical male or female voices. However, this binary approach fails to adequately represent the 

diversity of gender identities and experiences among users, perpetuating exclusionary practices and reinforcing 

gender stereotypes[3]. One of the primary ways in which gender manifests in VUIs is through the selection of 

voice characteristics, including pitch, tone, and speech patterns. Historically, VUI designers have relied on pre-

recorded voices that conform to traditional gender norms, with male voices often associated with authority and 

professionalism, while female voices are perceived as more nurturing and accommodating[21]. This gendered 

framing of voice interactions not only reflects societal biases but also shapes users' expectations and perceptions 

of the technology. Moreover, the gendered nature of language and communication is inherent in VUI 

interactions, influencing the design of prompts, responses, and conversational scripts. Language is inherently 

gendered, with certain words, phrases, and expressions carrying masculine or feminine connotations[22]. VUI 

designers must navigate these linguistic nuances to ensure that interactions are inclusive and respectful of 

diverse gender identities. However, the binary representation of gender in VUIs overlooks the experiences of 

gender-diverse individuals who do not conform to traditional male or female identities. Non-binary, 

genderqueer, and other gender non-conforming individuals may feel marginalized or misrepresented by VUIs 

that only offer binary gender options or reinforce stereotypical gender roles. This highlights the importance of 

designing gender-inclusive VUIs that recognize and validate the diverse identities of users. Furthermore, the 

perpetuation of gender stereotypes in VUIs can have broader societal implications, reinforcing harmful norms 

and expectations related to gender roles and behaviors[3]. By perpetuating gendered language and 

representations, VUIs may inadvertently contribute to the marginalization of certain groups and perpetuate 

inequalities based on gender identity. In light of these challenges, there is a growing recognition of the need for 

more inclusive approaches to VUI design that transcend binary notions of gender. This involves incorporating 

non-binary gender options, offering customizable voice settings, and employing gender-neutral language in VUI 

interactions[21]. To take diversity and challenging gender norms in VUI design, developers can create more 

inclusive and empowering experiences for all users, regardless of their gender identity[21]. 

 

4. THE LIMITATIONS OF BINARY GENDER IN VOICE USER INTERFACES (VUIS) 

Voice User Interfaces (VUIs) are integral to modern technology, enabling users to interact with devices 

through spoken commands. However, the design of VUIs often falls short in accommodating the diversity of 

human identity, particularly in relation to gender[7]. Binary gender options, which classify users as either male 

or female, are pervasive in VUIs but fail to capture the complexity of gender identity and expression. This 

section explores the limitations of binary gender in VUIs and its implications for user experience and 

inclusivity. 

Exclusion of Non-Binary Individuals: Binary gender options in VUIs exclude individuals who identify 

outside the traditional male-female binary. Non-binary, genderqueer, and other gender non-conforming 
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individuals may feel alienated or marginalized when forced to choose between limited gender categories that do 

not reflect their identity. 

Reinforcement of Gender Stereotypes: Binary gender options in VUIs perpetuate gender stereotypes by 

associating certain voice characteristics and behaviors with masculinity or femininity[23]. This reinforces 

narrow and outdated notions of gender roles, limiting the freedom of individuals to express themselves 

authentically. 

Inaccuracy and Misrepresentation: Binary gender options oversimplify the diverse range of gender identities 

and experiences among users. Many individuals do not neatly fit into the categories of male or female, making 

the selection of a binary gender label inaccurate and potentially alienating[3]. 

Privacy and Security Concerns: Binary gender options may raise privacy and security concerns, particularly 

when personal data is collected and stored by VUI systems[24]. Users may be reluctant to provide information 

about their gender identity if they feel that it will be used inappropriately or without their consent. 

Ethical Considerations: The use of binary gender options in VUIs raises ethical considerations regarding 

inclusivity, respect, and representation. By failing to acknowledge the diversity of gender identities, VUI 

designers risk perpetuating discrimination and reinforcing societal inequalities[21]. 

Impact on User Experience: The limitations of binary gender in VUIs can negatively impact user experience, 

leading to frustration, alienation, or disengagement among users who feel excluded or misrepresented. This can 

undermine the effectiveness and accessibility of VUIs for diverse user populations[25]. 

In conclusion, the reliance on binary gender options in VUIs reflects a narrow and outdated understanding of 

gender identity and expression. To address these limitations, VUI designers must adopt more inclusive 

approaches that recognize and respect the diversity of human identity. This involves offering non-binary gender 

options, incorporating customizable voice settings, and employing gender-neutral language in VUI interactions. 

To include diversity and challenging binary notions of gender, VUI designers can create more inclusive and 

empowering experiences for all users. 

 
5. NAVIGATING GENDER AMBIGUITY IN VOICE USER INTERFACES (VUIS) 

As society evolves to embrace a more nuanced understanding of gender identity, Voice User Interfaces 

(VUIs) must adapt to accommodate the diversity of users. Navigating gender ambiguity in VUIs involves 

recognizing and addressing the limitations of binary gender options while implementing strategies to foster 

inclusivity and respect for all gender identities. This section explores approaches for navigating gender 

ambiguity in VUI design: 

Offering Non-Binary Gender Options: One essential step in navigating gender ambiguity in VUIs is to offer 

non-binary gender options alongside traditional binary choices. Providing users with the flexibility to select a 

gender identity that aligns with their self-perception acknowledges the complexity of gender identity and 

promotes inclusivity[3]. 

Customizable Voice Settings: Empowering users to customize voice settings allows them to tailor their VUI 

experience to align with their gender identity and preferences. This includes options to adjust pitch, tone, and 

speech patterns to reflect diverse gender expressions, enabling users to feel more authentically represented in 

their interactions with VUIs[16]. 

Employing Gender-Neutral Language: Utilizing gender-neutral language in VUI interactions avoids 

reinforcing binary gender norms and ensures that all users feel respected and included. This involves adopting 

inclusive pronouns (e.g., they/them) and avoiding gendered terms (e.g., sir/ma'am) in prompts, responses, and 

conversational scripts[3]. 

Recognizing and Respecting Pronouns: Acknowledging and respecting users' chosen pronouns is essential for 

creating a welcoming and affirming VUI environment. Providing options for users to input their pronouns and 

incorporating them seamlessly into interactions demonstrates a commitment to inclusivity and respect for gender 

diversity[26]. 
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Designing Gender-Inclusive Prompts and Responses: VUI prompts and responses should be designed with 

sensitivity to gender diversity, avoiding assumptions about users' gender identities or reinforcing stereotypes. 

Using neutral or inclusive language and avoiding gender-specific references ensures that all users feel seen and 

valued in their interactions with VUIs[3]. 

User Education and Awareness: Educating users about the importance of gender inclusivity in VUI design 

can foster greater understanding and appreciation for diverse gender identities. Providing information and 

resources on gender diversity and inclusivity within VUI interfaces promotes empathy and encourages users to 

engage thoughtfully with the technology. 

Continuous Iteration and Improvement: VUI designers should continuously iterate and improve upon their 

designs based on user feedback and evolving understandings of gender identity and expression. Creating 

opportunities for user engagement and collaboration ensures that VUIs evolve to meet the needs of diverse user 

populations over time[27]. 

By navigating gender ambiguity in VUIs through these approaches, designers can create more inclusive, 

respectful, and empowering experiences for all users, regardless of their gender identity. Embracing diversity in 

VUI design not only reflects the values of inclusivity and equality but also enhances the usability and 

effectiveness of voice-driven technology for a broad range of users. 

 

6. METHODS 

For this article, a comprehensive literature review was conducted to gather information and insights on the 

topic of gender ambiguity in Voice User Interfaces (VUIs). The review encompassed a wide range of sources, 

including academic articles from peer-reviewed journals, conference papers, industry reports, and official 

websites of relevant organizations and companies in the field of human-computer interaction (HCI), gender 

studies, linguistics, and technology. The literature search was performed using online databases such as 

PubMed, Google Scholar, IEEE Xplore, and ACM Digital Library, utilizing keywords such as "gender 

ambiguity," "voice user interfaces," "gender inclusivity," and "human-computer interaction." Relevant articles 

and papers were identified based on their title, abstract, and keywords, and were subsequently reviewed in detail 

to extract pertinent information and insights related to the topic. In addition to academic sources, official 

websites of organizations involved in VUI development, such as Amazon, Google, Apple, and Microsoft, were 

consulted to gather information on current practices and approaches to gender representation in VUIs. This 

included examining documentation, guidelines, and press releases related to voice assistant platforms and their 

design principles. The gathered information from the literature review and official sources was synthesized and 

analyzed to identify key themes, trends, and challenges pertaining to gender ambiguity in VUIs. This process 

involved critically evaluating the reliability and validity of the sources, considering the perspectives and biases 

inherent in each, and triangulating findings to ensure comprehensive coverage of the topic. By leveraging 

insights from a diverse range of sources, including academic literature and official documentation, this article 

aims to provide a well-rounded examination of gender ambiguity in VUIs and offer practical recommendations 

for designing more inclusive and equitable voice-driven technology. 

 

7. FINDINGS 

The findings from the literature review and research on gender ambiguity in Voice User Interfaces (VUIs) 

reveal several key insights into the challenges and opportunities in designing inclusive and equitable voice-

driven technology. These findings provide valuable perspectives on the current state of gender representation in 

VUIs and offer insights into potential strategies for addressing gender diversity in VUI design. Some of the key 

findings include: 
Limited Representation: The literature review highlights the pervasive use of binary gender options in VUIs, 

with most systems offering only male or female voice options. This limited representation excludes individuals 
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who identify outside the traditional binary gender categories, contributing to feelings of exclusion and 

marginalization among gender-diverse users. 

Reinforcement of Gender Norms: Binary gender options in VUIs often reinforce stereotypical gender norms 

and roles, associating certain voice characteristics and behaviors with masculinity or femininity. This 

perpetuates narrow and outdated notions of gender identity and expression, further marginalizing gender-diverse 

individuals and reinforcing societal biases. 

User Preferences and Experiences: Research indicates that user preferences and experiences vary widely 

when it comes to gender representation in VUIs. While some users may prefer voices that align with their 

gender identity, others may prioritize factors such as clarity, naturalness, and personalization in voice 

interactions. Understanding these diverse preferences is essential for designing inclusive and user-centered 

VUIs. 

Ethical Considerations: The findings highlight ethical considerations related to gender representation in 

VUIs, including privacy concerns, consent, and potential biases in data collection and processing. Collecting 

and storing gender-related data raises questions about user privacy and security, while the use of gendered 

language and representations may perpetuate harmful stereotypes and discrimination. 

Emerging Trends in Design: Despite the prevalence of binary gender options, there are emerging trends in 

VUI design that prioritize inclusivity and diversity. These include offering non-binary gender options, providing 

customizable voice settings, employing gender-neutral language, and recognizing and respecting user-chosen 

pronouns. These design strategies aim to create more inclusive and affirming VUI experiences for all users. 

User Engagement and Collaboration: Engaging users, particularly gender-diverse individuals, in the design 

process is essential for ensuring that VUIs meet their needs and preferences. Collaborative approaches that 

involve stakeholders from diverse backgrounds can provide valuable insights into the complexities of gender 

representation in VUIs and inform more inclusive design practices. 

Overall, the findings underscore the importance of addressing gender ambiguity in VUIs and highlight the 

need for more inclusive and equitable design approaches. By recognizing diversity, challenging stereotypes, 

prioritizing user preferences, and addressing ethical considerations, VUI designers can create more empowering 

and affirming voice-driven technology for all users, regardless of their gender identity. 

 

CONCLUSION  

This discussion has explored the complex issue of gender ambiguity in Voice User Interfaces (VUIs), 

revealing both significant obstacles and potential for creating inclusive and respectful voice-activated 

technologies. A thorough review of existing literature and analysis has led to key insights, highlighting the 

drawbacks of binary gender choices, the perpetuation of gender stereotypes, diverse user preferences, ethical 

implications, and new directions in design. The widespread use of binary gender choices in VUIs has been 

pinpointed as a major hurdle to inclusivity, leaving out those who identify outside the conventional male-female 

binary. This exclusion not only reinforces damaging stereotypes but also sidelines users with diverse gender 

identities, limiting their full engagement with VUI technology. Despite these challenges, there are opportunities 

for innovation and progress. New trends in VUI design, such as the provision of non-binary gender choices, 

adjustable voice settings, and gender-neutral language, show a rising commitment to inclusivity and diversity. 

By focusing on user-centric design methods and involving diverse stakeholders, VUI designers can foster more 

positive and empowering experiences for all users. However, this study has its limitations. The research scope 

was limited by the available literature and may not completely represent the intricacy of gender ambiguity in 

VUIs. Moreover, the study did not incorporate empirical research or user testing to confirm findings and directly 

explore user preferences. Looking ahead, further research is needed to fill these gaps and enhance our 

comprehension of gender diversity in VUI design. Future research could delve into the intersection of gender 

with other identity aspects, examine the long-term impacts of gender-inclusive design practices, and partner 

with communities with diverse gender identities to jointly develop and assess inclusive VUI solutions. In 
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summary, tackling gender ambiguity in VUIs demands a comprehensive and cooperative approach that values 

inclusivity, empathy, and respect for diverse gender identities. By building upon the insights of this study and 

seizing new research and innovation opportunities, VUI designers can lead the way towards a more inclusive 

and fair digital future where all users feel acknowledged, listened to, and appreciated. 
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