
Received: 16 January 2026

Revised: 9 March 2026

Accepted: 13 March 2026

Published: 20 March 2026

Copyright: © 2026 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license.

Article

Navigating the Future: A Design Fiction Study on User
Perceptions of Next-Gen LLM-Based Voice Interaction
Biju Thankachan 1,* , Deepak Akkil 2 , Sama Rahman 1 , Kristiina Jokinen 3 and Markku Turunen 1

1 Tampere Unit for Computer-Human Interaction (TAUCHI), Tampere University, 33100 Tampere, Finland;
sama.rahman@tuni.fi (S.R.); markku.turunen@tuni.fi (M.T.)

2 EmergenceAI, New York, NY 10018, USA; deepak@emergence.ai
3 National Institute of Advanced Industrial Science and Technology (AIST), Tokyo 100-8921, Japan;

kristiina.jokinen@aist.go.jp
* Correspondence: biju.thankachan@tuni.fi

Abstract

Voice user interfaces (VUIs) have evolved from simple command-based systems to more ad-
vanced platforms capable of engaging in complex, multi-turn conversations. While current
VUIs primarily perform routine tasks, their future trajectory is poised to be significantly
shaped by advancements in large language models (LLMs), enhancing their language un-
derstanding and human-like interaction capabilities. This study explores user perceptions
of next-generation VUIs using a design fiction approach. We crafted five plausible future
scenarios, depicted in comic-style formats, showcasing diverse VUI use-cases. Results
from the focus group discussions reveal valuable insights highlighting the potential and
challenges of integrating advanced VUIs into everyday interactions. Our results highlight
the importance of building trust, factors influencing trust, social aspects and implications
of technology, preferences for interaction techniques, and various ethical considerations
associated with technology. We conclude by providing design guidelines for future VUIs,
emphasizing the need for designing to build trust, the importance of domain specificity,
the importance of enabling social experiences mediated via VUIs, and more.

Keywords: conversational AI; voice user interfaces (VUI); large language models (LLM);
UX design; focus group study

1. Introduction
The portrayals of voice user interfaces (VUIs) in movies like Her (Samantha),2001: A

Space Odyssey(Hal), and Iron Man (Jarvis) have long captivated audiences with visions of
seamless, highly intelligent interactions between humans and machines. In these movies,
VUIs are not just tools but companions capable of understanding, acting on behalf of
the user, and responding with human-like depth of emotion and intellect. However, the
promise observed in these movies remains largely unmet by the current generation of VUIs.

VUIs are already ubiquitous, widely adopted, and deeply integrated into our everyday
life, being embedded in devices ranging from mobile phones and laptops to smart speakers
and automobiles. Despite the adoption, the functionality and scope of such systems have
been majorly confined to executing simple commands, such as making phones calls, playing
music, providing navigation directions, or retrieving information such as weather from the
internet. Even while attempting to establish human-like dialogue, they often fall short of
user expectations for more complex, playful, and truly conversational interactions [1].
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In 2020, OpenAI’s public release of the large language model (LLM) GPT-3 marked a
significant milestone in the field of artificial intelligence (AI), demonstrating unprecedented
capabilities in language understanding and human-like text generation [ 2]. Since then,
subsequent multimodal transformer model variants such as GPT-4-Omni and Gemini-Live
have continued to push the boundaries of technology in processing human speech and
generating expressive, emotive voices. These advanced models are capable of engaging
users in longer, more continuous, multi-turn interactions that may sometimes resemble
human conversations, although their responses can still exhibit limitations in reasoning
and consistency [2].

These innovations have large implications and signal toward a profound shift not only
in the way VUIs are conceptualized, implemented, and used but also more generally in
reshaping our everyday human–computer interactions. There are already early, though lim-
ited, implementations of LLM-based VUIs such as Rabbit R1 and Plaud NotePin available in
the consumer market. Rabbit R1 and Plaud NotePin illustrate emerging capabilities where
AI agents can both perform multi-step actions on websites on behalf of users and capture
spoken conversations to automatically transcribe, summarize, and organize information
for later retrieval. It is also expected that LLMs will be integrated into already existing
consumer VUIs such as Apple Siri to provide context-aware conversational AI capabilities.
As we anticipate the widespread availability of LLM-powered VUI applications in the
consumer market, it becomes crucial to explore and understand the human implications of
such advancements. Design fiction emerges as a particularly valuable method in this con-
text, offering a unique lens through which to examine potential futures and their associated
social, societal, ethical, and practical dimensions.

Design fiction [ 3] is a form of speculative design [ 4] and involves creating fictional sce-
narios and narratives that provoke discussion and thought about the role and impact of new
technologies in our lives. By crafting fictional but plausible future scenarios, design fiction
allows researchers, designers, and other practitioners to explore the potential consequences
posed by emerging technologies such as next-generation VUIs before they become fully avail-
able and integrated into our society. This method not only helps highlight the opportunities
presented by such technologies but also surfaces potential challenges and concerns, thus
enabling these issues to be addressed proactively rather than being reactive.

In this paper, we use design fiction to investigate user perceptions, needs, and concerns
with next-generation VUIs. We used five scenarios that represent the use of VUIs in a
visually engaging and narrative-driven comic-style format. The scenarios were carefully
crafted to be diverse, and reflective of potential real-world applications of advanced VUIs
in the future. We conducted seven focus group sessions, where the scenarios were used as
probing materials. With this approach, we aimed to elicit rich and nuanced responses from
participants, providing deeper insights into their expectations, fears, and concerns with the
technologies as well as scenarios of use.

This paper makes the following contributions:

• Exploration of User Perceptions: We provide a detailed analysis of user perceptions,
needs, and concerns regarding next-generation VUIs, enriching our understanding of
the key issues and challenges that may arise from an individual, social, and societal
points of view.

• Empirical Insights for Design: Based on the findings from the focus group discussions,
this study synthesizes practical design guidelines for next-generation VUIs.

• Use of Design Fiction: We add to the long body of previous work in human–computer
interaction (HCI) that has shown the utility and value of design fiction as a method to
inquire about the future. From a methods perspective, we used a novel approach to
creating diegetic prototypes by leveraging generative AI (GenAI) image generation
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tools. We discuss the implications of this GenAI technology to make design fiction
methods even more accessible and some of the key challenges.

The rest of this paper reviews related work, outlines our methodology and focus
group scenarios, presents the study’s findings, and concludes with design guidelines for
next-generation VUIs.

2. Related Works
2.1. Voice Interaction in Everyday Environment

Despite their widespread adoption, current-generation VUIs are predominantly uti-
lized for simple tasks such as making phone calls, playing music, providing navigation
directions, or retrieving information such as weather from the internet. These functions rep-
resent a narrow spectrum of VUI capabilities and limit the broader potential for voice-based
interaction in diverse contexts. Experimental studies and evaluations in controlled and
limited contexts, including both public and semi-public spaces, have demonstrated the ef-
fectiveness of voice interaction in various settings such as museums [5,6], grocery stores [7],
banks [8,9], hospitals, and universities [ 10,11]. These studies have also highlighted the
benefits of voice interfaces for diverse user groups, including children [ 12] and individuals
with visual and motor disabilities [ 13,14]. In museum settings, for example, VUIs have
been shown to facilitate engagement by providing visitors with contextual information
about exhibits, allowing for hands-free interaction that aligns with the exploratory nature
of such spaces [15,16]. Similarly, in grocery stores, voice assistants are being deployed to
guide customers through shopping lists, locate items, and offer product information [ 17],
contributing to a more efficient personalized shopping experience.

Yet, several challenges hinder the widespread adoption of VUIs in these environments,
notably privacy concerns. Many users remain apprehensive about sharing personal informa-
tion through voice interactions, particularly in public settings where the risk of eavesdropping
or unintended disclosure of sensitive information is high [ 18,19]. Additionally, ethical concerns
regarding data collection and the use of voice recordings further complicate the deployment
of VUIs in everyday contexts [ 20]. Apart from that, other challenges include understanding
foreign names, special characters in phrases, and recognizing voice commands in different
languages as impediments to successful adaptation of VUIs [21–23].

The effectiveness of VUIs is further constrained by their limitations in understanding
and processing natural language. Although voice assistants have improved in handling
structured queries, they continue to struggle with nuanced conversational elements, such
as context switching, handling ambiguous requests, or answering open-ended questions.
For instance, in a study on voice-based conversational guides in a museum setting [15],
the guide was able to answer predefined questions like, “Who is XYZ?” or “Who is the
creator of ABC artwork?” However, its limitations become evident if the visitor were to
digress and ask more nuanced questions such as“What was the thought process of the artist
in creating ABC?” or “How did the artist develop an interest in arts, and why not in science?”
In these instances, the guide would default to repeated responses like, “Sorry, I don’t
know that,” leaving the visitor frustrated. This limitation is not unique to the museum
context. The key issue it highlights is that current-generation VUIs do not truly embody
conversational characteristics [1]. Although aspects like turn-taking and prosody are
present, these interfaces do not fully capture the genuine dynamics of human conversation.

In addition, while prior research on VUIs has offered valuable insights, it is often
limited in terms of the capabilities of VUIs or the contexts in which they are used. Studies
are typically conducted in controlled lab environments or within narrowly defined real-
world scenarios. Although informative, these studies do not provide a comprehensive
view of the broader challenges and limitations faced by VUIs, especially concerning their
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social and societal impacts. In this study, we utilize a range of “ideal-world” scenarios
to investigate user perceptions of next-generation VUIs. By examining interactions in
various contexts, we aim to develop a thorough understanding of user issues, concerns,
and expectations regarding VUI usage.

2.2. Large Language Models in Conversational AI

Large language models (LLMs), such as those underlying conversational agents like
ChatGPT, have gained significant attention due to their remarkable abilities in understand-
ing natural language and generating human-like responses. Building on these founda-
tions, the AI community has developed systems and techniques such as chain-of-thought
(CoT) [24] reasoning and tree-of-thought (ToT) [ 25] prompting that substantially extend the
capabilities of LLMs across diverse application domains.

Despite their strengths, LLMs face persistent challenges. A primary concern is halluci-
nation, or the generation of plausible sounding yet inaccurate responses [ 26,27]. Addition-
ally, LLMs often lack the ability to provide verifiable sources, which limit their reliability
in information-critical domains. Retrieval-augmented generation (RAG) [ 28] has emerged
as a solution by grounding generated responses in external documents, thus reducing
hallucinations and improving factual accuracy.

Another limitation involves the LLM’s restricted context window, which caps the number
of tokens that can be processed in a single session. This constrains the continuity and depth of
multi-turn conversations. To overcome this, long-term memory (LTM) mechanisms have been
introduced [ 29], enabling models to remember and leverage prior interactions to personalize
future conversations for personalization and supporting use cases such as AI companions.

Emerging LLMs also exhibit the ability to call functions and use external tools, employ-
ing paradigms such as ReAct [30]. ReAct combines reasoning (e.g., “I do not have enough
information to answer this question”) and acting (e.g., “Call the web search API with the query
<query >to gather more information”) to solve complex real-world tasks. These capabilities
allow applications using an LLM to trigger external systems (e.g., API calls and other tools)
to access information from the outside world or perform actions based on a conversation
(e.g., send an email).

More recently, there has been a growing amount of work on LLM-based autonomous
agents that can plan, reason, and execute end-to-end workflows both on the web [ 31] and
on devices [32]. For example, Agent-E [31] is a web agent that can autonomously perform
tasks on any website by using basic skills such as clicking and entering text. Such systems
can search for information on the web, fill out forms on behalf of the user, buy products
from e-Commerce websites for the user, among other functions.

Despite the challenges, advanced LLMs are expected to soon be integrated into con-
sumer voice assistants and VUIs. Future VUIs, equipped with long-term memory, intelli-
gent corpus-grounded question answering, and the capability to perform complex tasks
autonomously will enable use cases and engagement previously considered infeasible.

2.3. Design Fiction

In the advancement of future technologies, research through design (RtD) has emerged
as a prominent scientific discipline in the field of human–computer interaction (HCI) for
exploring the unknown and envisioning the future [ 33]. Practices such as design fiction [34],
speculative design [35], narrative design [ 36], and design probes [37] are commonly used
to provoke thought, advance existing technologies, and imagine future possibilities. Al-
though these concepts are closely related and share a few similar characteristics, they have
differences in practice.
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Sterling [38] described design fiction as “the deliberate use of diegetic prototypes to
suspend disbelief about change”. Tanenbaum [ 39] characterized it as “a way of envisioning,
a communication tool, and a means of building inspiration and motivation for design
concepts”. Unlike traditional approaches, design fiction does not necessarily seek solutions;
instead, it supports and guides the audience in imagining non-existent technologies and
their potential impact on technological, societal, and personal levels [ 40]. Studies employing
design fiction typically utilize one or a combination of mediums such as sketches, comics,
micro-worlds created from physical objects [ 41], videos [3], technical 3D models [42],
websites [40], and product descriptions [43] as the diegetic prototypes.

Previous studies have used design fiction in the context of conversational interfaces.
For example, Søndergaard and Hansen [ 44] used design fiction to study gender issues asso-
ciated with digital personal assistants. Penney et. al. [3] used design fiction to probe educa-
tors on the use of advanced chat systems in education. Similarly, Ringfort-Felner et al. [40]
used the method to study in-vehicle social voice assistants.

Our current study employs the design fiction methodology to gain a comprehensive
understanding of future VUIs. By leveraging the imaginative and exploratory nature of de-
sign fiction, we aim to uncover potential implications of VUIs that are not yet fully realized.

3. Methodology
3.1. Five Scenarios

We created five scenarios to be used as probing material in the focus group sessions.
The scenarios were all inspired from previous work in the field of HCI [ 5– 7,11,19,45,46].
The scenarios were selected such that they comprised a good mix of indoor and outdoor;
public, semi-public, and private; and individual and social usage contexts and different device
form factors.

Furthermore, all selected scenarios were considered plausible given the trajectory of
technological development, i.e., all the technological components required to create an
instantiation of the scenarios, albeit limited, were either already existing or topics of active
research in the field of AI. Each scenario was framed in a positive tone and represented as
an “ideal-world” user interaction with the VUIs.

Once the five scenarios were selected, we used the generative AI image generation
tools Bing Image Creator and DALLE3 to generate associated images required to make
the comic-style representation. One of the challenges with the image generation tools was
ensuring consistency of the characters, tools (e.g., headphones or handheld devices) and
environment across different images. Therefore, to ensure consistency of artifacts, for some
images we used the Generative Fill feature available in Adobe PhotoShop, with which
one can select certain parts of the image and provide a textual prompt on how it needs
to be edited. We generated the images for the scenarios one at a time, put them together
in 3 � 3 grid in Microsoft PowerPoint, and added the textual story line. The final comic-
like representation of the scenarios was self-explanatory, consisting of visual and textual
elements and elucidating the essence and context of the scenario.

The five scenarios selected were as follows: Talk to Museum Exhibit, Shopping Com-
panion, AI Therapist, Educational Assistant, and Language Partner. Table 1 presents an
overview of the different scenarios.
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Table 1. Summary of the five scenarios used in the focus group.

Scenario Name Location Usage Environment Form Factor

Talk to Museum Exhibit Indoor Individual Semi-Public Handheld
Shopping Companion Indoor Individual Semi-Public Shopping Cart

AI Therapist Indoor and Outdoor Individual Public and Private Mobile Phone
Educational Assistant Indoor Social Semi-Public Laptop

Language Partner Outdoor Individual Public Wearable

3.1.1. Scenario 1: Talk to Museum Exhibit

This scenario (Figure 1) was inspired by previous work, such as [ 5,6,12,15]. Previous
work discussed conceptualization of the idea and some pilot implementation in various
limited capacities in different museums. An interesting ethical dimension to this scenario is
the notion of AI role-playing or impersonating another person, living or dead.

Figure 1. Scenario showing a user interacting with a VUI in a museum.

3.1.2. Scenario 2: Shopping Companion

This scenario (Figure 2) draws inspiration from earlier research on the Assistive
Robotic Shopping Cart [ 7], combining voice- and gesture-based interactions. Similar ideas
have also been explored in the context of virtual reality (VR) [ 47]. Among other aspects,
a critical consideration that arises from this scenario is the impact of AI-driven product
recommendations, especially in relation to advertising practices and how they might
influence user choices.
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Figure 2. Scenario showing the use of a VUI in a grocery store.

3.1.3. Scenario 3: AI Therapist

Thieme et al. [11] conducted a study on designing AI applications for mental health,
which significantly influenced the design of this scenario (Figure 3). Furthermore, Cho’s
research [19] on attitudes toward using voice modality to access sensitive health information
also inspired aspects of this scenario. This scenario represents an individual interaction
that may occur across different contexts, including both private (e.g., at home) and public
settings (e.g., in a park using a mobile phone). It also raises concerns about AI acting as a
companion and potentially overstepping into roles requiring professional oversight, such
as offering medical advice.

3.1.4. Scenario 4: Educational Assistant

There is extensive research on the safe integration of AI in classrooms, aimed at enhancing
course delivery and developing effective educational tools [ 10]. A significant concern raised
by this scenario (Figure 4) is the potential implications of AI systems having control over
personal devices and software applications, including the ability to access information and
take actions on behalf of users that can be infringing on the privacy of the user.

3.1.5. Scenario 5: Language Partner

The inspiration for this scenario (Figure 5) is rooted in the work of Lee et. al. [ 48]. This
scenario brings to light a significant ethical concern: the privacy risks associated with VUIs
that record conversations even when they are not actively engaged. Related challenges
include the potential for unintended data collection and the implications for user consent
and surveillance.

https://doi.org/10.3390/mti10030031

https://doi.org/10.3390/mti10030031


Multimodal Technol. Interact.2026, 10, 31 8 of 24

Figure 3. Scenario illustrating the interaction with an AI therapist application.

Figure 4. Scenario where a group of students interact with a VUI.
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Figure 5. Scenario depicting the use of a language partner application.

4. Participants
In total, 22 participants (14 female and 8 male) with an average age of 29.4 years (range:

21–42 years), took part in the seven focus group discussions. The participants were recruited
from the university community. Despite a shared academic setting, they represented diverse
fields (e.g., education, computer science, psychology, journalism, and social science) at dif-
ferent levels of tertiary education. The participants had representation from 16 different
nationalities. Each session had 3–4 participants, who were assigned to groups on a first-come
first-serve basis. The participants reported that their technology usage with laptops, tablets,
and smartphones ranged from 1–3 h to 10+ hours per day. Sixteen participants were familiar
with voice-enabled devices and the remaining reportedly never used voice-enabled devices.
The participants who were familiar with voice-enabled devices had diverse experiences with
it, as 11 participants used them at home, whereas 10 participants used them on the move
(public transportation or walking) and 2 participants mentioned using them at work and in
the car.

5. Procedure
The session took place in an informal setting in one of the university meeting rooms.

The participants and the moderator were seated around the meeting table. After a brief
round of introductions, the moderator introduced the objective of the study. Then, the partic-
ipants signed an informed consent form and completed a short background questionnaire.

Before starting the discussion, each group was given a few minutes to read through
the scenario on paper one at a time. The discussion started with the initial impressions
of the participants about the specific scenario. The discussions were open-ended and
participant-led, allowing themes to emerge organically.
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The scenarios were presented to all groups in the same order to ensure consistency
across all focus group sessions and to maintain a structured flow of discussion. Each
scenario took approximately 12–15 min, and the whole session lasted about 90 min. At the
end of the discussion, the moderator thanked the participants for their participation. The
participants were compensated with 20-Euro gift vouchers as a token of appreciation for
their participation in the research.

6. Data Collection and Analysis
All focus group discussions were audio- and video-recorded and transcribed using the

AI tool Deepting. One of the researchers manually reviewed and corrected the transcripts
to ensure accuracy. The finalized transcripts served as the primary data source for the
qualitative analysis.

We adopted an inductive thematic analysis approach, allowing themes to emerge from
the data rather than applying predefined categories. The analysis followed a multi-stage
process where three researchers reviewed the transcripts and identified key elements, con-
cerns, critical aspects, and pertinent quotes for each scenario within each group discussion
(Figure 6). Each identified observation or idea was documented as an individual note.
Later, these notes were transferred to a Miro board.

In total, the analysis produced approximately 720 notes, each representing distinct
observations, concerns, or design implications derived from the transcripts. These notes
included both paraphrased insights and verbatim quotes from the participants. Affinity dia-
gramming [ 49] was used for sorting and sifting through, and the researchers collaboratively
grouped related notes into clusters based on conceptual similarity. These clusters represent
emerging patterns such as concerns about trust, perceptions of social acceptability, and
preferences regarding interaction control and modality (Figure 7).

Figure 6. Affinity diagram in the Miro board. ( left ) Quotes related to the emerging cluster “trust”
grouped together. ( right ) Abstract cluster related to “Social Aspects & Implications”.

Researchers repeatedly reorganized and refined groupings to ensure conceptual coher-
ence and clear distinction between clusters. Through this process, approximately 37 initial
clusters were identified. These clusters were further synthesized into four higher-level
themes that captured broader patterns in participant perceptions.

Each theme was reviewed and discussed collectively by the research team. When
differences in interpretation arose, the researchers revisited the original transcript and
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relevant quotes to ground the discussion in the data. Conflicts were resolved through
constructive dialogue, ensuring consensus among the team members. This collaborative
review process helped reduce individual bias and ensured that the themes accurately
reflected the participants’ perspectives.

Figure 7. Thematic organization of affinity clusters derived from the focus group discussions.

7. Results
Figure 8 provides an overview of the thematic structure resulting from synthesis of

the participants’ perspective across all seven focus group sessions. The themes capture
recurring concerns, expectations, and reflections regarding future VUIs and forms the basis
for the design implications discussed in the subsequent sections.

Figure 8. Thematic structure from the focus group discussion.

7.1. Trusting the Information

Trust emerged as one of the primary themes of the study. In general, the participants
expressed skepticism toward the information provided by the next-generation VUIs or
actions taken by the system. They were particularly cautious about potential biases and
inaccuracies in their responses:

The information could be biased and there is really no way to know. [P04]

At a high level, this comprises two subcategories: factors influencing trust of the
information and nuances associated with building trust.
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7.1.1. Factors Influencing Trust

Trust in the system-provided information is shaped by multiple factors, including
institutional affiliation, system transparency, and the nature of the information. The par-
ticipants reported greater trust when they believed reputable institutions or individuals
were responsible for the application and expected these entities to ensure the quality and
reliability of the information it produced:

If I were to go to the museum and use this kind of device, I would probably assume that
the answers are verified by the museum staff or something. So, I probably trust them a
lot. But at least some (like) professional people have already screened this content, and we
can trust it more than just AI. [P10]

I would trust it, if it is recommended by the therapist. [P14]

Another key dimension to trust in information was transparency of the system.

Trust comes from knowledge of the inner working of the system. [P07]

Many participants expressed a desire for sources of information or reasoning behind
the information presented to increase transparency and trust. The participants also high-
lighted that the system should be able to answer meta-questions such as “Where are you
getting this information? Can you quote verbatim from the source please?” among others:

It should be able to provide sources. If it convinces me, then I will trust it. [P04]

Furthermore, this type of information was another factor that influenced user trust.
The participants expressed that they trust AI systems when it comes to factual or legally
mandated information, but were cautious with subjective, opinion-based content or
product recommendations:

I will trust certain information: location, ingredients since they are legally bound to tell
the truth. Any other subjective information, I would not trust. [P20]

Opinionated questions are tricky. Opinions are subjective and it becomes open to inter-
pretation. Biases will creep in. [P21]

7.1.2. Practices and Difficulties Associated with Building Trust

Another theme concerned the practices and challenges of building trust. The partici-
pants emphasized that trust develops gradually through repeated interactions and only
after the system consistently demonstrates clear benefits:

It’s with any technology, when ’Gmail’ was new, people used to send an email, and then
call the person to check it they got the mail. Trust takes time. [P21]

A common way participants expressed how they would build trust with systems like
these was manual verification:

If it is a black box, I would try to verify it. [P15]

The participants also highlighted how it may be particularly difficult for certain user
groups, especially elderly users, to know the nuances of when to trust the system and when
not to, expressing the need for and importance of media education to teach people how to
use these systems:

I’m thinking of my parents, it wouldn’t come to their mind to verify, they would just
trust that is the best jam and that worries me. [P04]

7.2. Social Aspects and Implications

All our scenarios had some dimension of interacting in a public or semi-public space,
and the focus group discussions revealed a spectrum of insights into the perception and
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concerns regarding its use in a social context and its broader implications. We categorized
these findings into three main subcategories: social acceptability of interacting in pub-
lic, social implications of technology, and VUIs for emotional conversations and mental
health support.

7.2.1. Social Acceptability of Interacting in Public

The participants expressed mixed views on using VUIs in public spaces. Some found
such use increasingly normalized, e.g., in grocery stores, where silence is not expected, they
reported feeling comfortable using voice commands in these contexts:

In a grocery store, the concerns we discussed about the general acceptability of speaking
don’t really apply. [P02]

Despite growing acceptance of VUIs, the participants were uncomfortable discussing
sensitive information in public. This concern shaped their interactions, leading them to
avoid private, potentially embarrassing, or playful topics when using VUIs in shared spaces:

In social setting, I would try not to ask weird questions (to a museum exhibit). [P16]

I will be conscious of what I am asking out loud, if there are other people. If I were to ask
something not very intelligent, I would rather not ask. [P19]

Voice interaction was often preferred over text for its engaging and efficient nature,
especially during longer or more complex exchanges. The participants also viewed it
as beneficial for groups such as children and individuals with visual impairments or
disabilities. In some contexts, such as museums, voice interaction was considered valuable
for enabling socialization and shared experiences among uses with similar goals:

Interesting to have voice interaction, I wouldn’t want to bore myself with text. [P09]

Shared experience may be even better than private (museum) experience. [P15]

7.2.2. VUIs and the Shift in Social Dynamics

The participants noted that integrating advanced VUIs into daily life carries important
social implications, particularly for human interaction and social connectedness. They
acknowledged that for routine or mundane tasks, VUIs may outperform and even replace
human roles, offering immediate responses, greater ease in communication, constant
availability, and virtually unlimited patience:

This (talking to shopping cart) is similar to asking grocery store staff (for help), except
that the staff is not always happy since they are doing other stuff too. [P15]

With this, I become my own tour guide. [P08]

However, as VUIs evolve to become more capable, conversational, and capable of
mimicking human-like voices, the participants voiced concerns about overreliance on them.
Several participants expressed concerns that the heightened interactions and engagement
will likely lead to social isolation, co-dependence on technology, and losing the richness of
interpersonal interaction:

Suddenly everybody are in their micro bubbles instead of sharing this collective space.
[P02]

7.2.3. VUIs and Emotional Connections

The participants acknowledged that AI and VUIs cannot replace genuine human
interaction, particularly in areas involving companionship, emotional support, mental
health, or other sensitive matters. They expressed a continued need for authentic human
connection, noting that empathy and sensitivity cannot be fully replicated by AI systems:
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...human connection is irreplaceable. [P11]

There are some things in life where technology should not enter. [P21]

Concerns were also raised about future VUIs being designed to mimic emotional and
supportive behaviors, potentially misleading users into believing these systems can truly
understand and reciprocate human emotions:

I need empathy and sensitivity and emotions. I know it’s not a real person, and it says ’I
know how you are feeling’. No, they don’t know how I am feeling. [P06]

...it could also promote parasocial behavior. [P17]

it gives the impression that someone is there. The system has to fake emotions, I don’t
think it is ethically acceptable. [P15]

Despite these concerns, the participants saw potential benefits in VUIs as initial contact
points for various applications, given that they can be more affordable and accessible. This
was particularly true when used under the guidance of professionals:

If it’s a substitute for a therapist, it is wrong. If it’s a tool, then yes. It’s a tool, not a
solution. [P22]

I think it would be most helpful with a human teacher, like in conjunction with a person.
[P04]

Overall, the participants identified the potential value of next-generation VUIs but un-
derscored the importance of maintaining human oversight, especially in contexts requiring
emotional sensitivity and genuine human connection.

7.3. User Interaction and Control

The participants in the study articulated several key considerations for the design
of voice interactions. These relate to nuances regarding voice recognition and synthe-
sis, preferences in input and output modalities, and the need for being in control over
the interaction.

7.3.1. Voice Interaction Specifics and Modalities

The participants underscored the need for robust voice recognition (input) and flex-
ible voice synthesis (output) capabilities. They highlighted the importance of accurately
recognizing and interpreting a wide range of spoken variations in different languages. The
participants were apprehensive about the capability of current systems to handle diverse
speech patterns, with one participant asking the following:

Would this work for me given my foreign accent and dialect? [P04]

On the output side, the participants emphasized the importance of a voice persona that
aligns with the user’s comfort and preference. This aspect became more pronounced in role-
playing applications (e.g., interacting with a museum exhibit), where matching the voice
characteristics to the role was seen as crucial for enhancing engagement and immersion:

The voice of the exhibit should match the exhibit itself. Here Einstein looks too serious,
and if the voice jokes around, there would be a mismatch and break the interaction. [P15]

The preference of the participants between voice and text input was contextual. Voice
input was considered more engaging, fun, and better suited for rich and extended conver-
sations. However, the participants preferred text-based conversation when the topic was
private, potentially embarrassing, or the user was in an environment where they could not
talk (e.g., noisy background or social rules):
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It could be good in general to have the choice of switching between writing and speaking.
[P02]

The participants also highlighted the importance of multimodality in output, advo-
cating for systems that combine voice input with visual output, such as displaying the
response or additional information such as sources on a screen:

It could benefit from visual media to show more information. Only through conversation
may not be optimal. [P05]

7.3.2. Control and Consent

Control over the interaction was another theme that emerged strongly. The participants
expressed a preference for VUIs that allowed them to initiate and control the pace and
extent of interactions, rather than systems that proactively engage without user input:

The interaction should not follow you. I should have autonomy to decide when to interact.
[P13]

Furthermore, the participants stressed the need for transparency and control in
data collection practices, arguing that users should be fully informed about and con-
sent to what data is being gathered and the intended purposes, including how it is used
for personalization:

Imagine I come back next week, and they recognize (me) by voice and asks ’How was the
cake you made’, That will be creepy. [P19]

What is the ethics of that if the device is also listening to other people. [P11]

Finally, the participants also expressed the need to be able to switch between interac-
tion modalities based on the context of use.

7.4. Vision of AI and VUIs in the Future

The participants expressed a variety of expectations for future VUIs, reflecting a range
of expectations and desires.

Enhancing Productivity without Compromising Autonomy

Many participants appreciated the idea of VUIs handling routine and mundane tasks
for them, allowing them to focus on more meaningful activities:

This is what I want my AI to do, do mundane tasks for me. (regarding educational
assistant scenario) [P15]

Furthermore, the desire for AI working as secretary, one that can take actions on behalf
of the user, as opposed to a manager, came up independently in multiple focus group
sessions. This distinction emphasizes the role of AI as a supporting entity that aids in task
management without assuming control and autonomy over higher-level processes:

I want AI to be my secretary, not my manager. [P17]

Additionally, the participants emphasized the importance of intelligent VUI systems
staying true to their intended purposes. For instance, AI developed for educational pur-
poses should facilitate learning without performing tasks in a way that might hinder the
educational process. Similarly, AI designed to streamline shopping should focus on increas-
ing efficiency and avoid introducing unnecessary promotions that could slow down the
process. This perspective highlights the need for AI to align closely with its designated
functions, ensuring that its implementation does not counteract its primary objectives:

The Educational AI, they tell you the method but do not tell you or do things for you.
[P05]
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This collective feedback illustrates a clear vision for future VUIs. The participants
seek tools that enhance efficiency and convenience and support personal and professional
productivity without overstepping into the areas of autonomy and decision making.

Although the scenarios used in the study were diverse and had little overlap, the
participants highlighted the need for domain-specific VUIs, as opposed to a general VUI
taking multiple roles in multiple discussions and across multiple scenarios. Domain
specificity included many aspects such as having a human professional in the loop (e.g.,
mental health therapist, teacher, or expert museum staff). It also meant VUIs having access
to domain-specific knowledge and integration (e.g., a museum assistant being able to
recommend other similar exhibits in the museum, an education assistant that sticks to a
specific curriculum, or shopping assistants that can speak about today’s deals), testing
requirements (e.g., clinical testing for mental health applications), capabilities (e.g., a
language learning assistant should be able to speak rather slowly), and even co-design
requirements:

This should be co-designed with teachers and students. [P05]

8. Discussion
Our study explored how participants envision and negotiate the role of next-generation

LLM-based VUIs in everyday life. While many of the themes echo earlier VUI research, such
as the importance of trust, privacy, and control, our findings highlight how these concerns
take on new forms and heightened urgency in the context of LLM-powered systems. This is
particularly notable given that such systems are still largely experimental, with limited real-
world presence. In this section, we discuss three key areas where our results extend prior
knowledge: (1) the reconfiguration of trust and transparency considering LLMs’ generative
capabilities, (2) the social and ethical implications of emotionally responsive VUIs, and
(3) the unique capabilities and associated risks of LLM-based VUIs across different scenarios
and usage contexts.

8.1. Trust and Conversational Transparency in the LLM Era

In the era of LLMs, conversational transparency faces new challenges. It is not always
possible or even appropriate to attribute information to a single source such as “according
to Wikipedia”, because responses may be synthesized from numerous underlying datasets
or generated to sustain a particular conversational role (e.g., a museum exhibit speaking
as Einstein). This blurs traditional notions of citations and provenance. Previous studies
emphasized that trust in VUIs is shaped by accuracy and institutional credibility [ 1,50].
Our participants reiterated these points but extended them by calling for conversational
provenance mechanisms unique to LLM-based systems. Rather than passively accepting
information, the participants wanted to actively interrogate system outputs: “It should be
able to provide sources. If it convinces me, then I will trust it”[P04]. Conversational provenance
should be an integral interactional design mechanism, where users can interrogate the sys-
tem output during the conversation itself by asking follow-up questions about information
sources and clarifying how a response was generated.

This suggests that traditional design patterns such as “according to Wikipedia. . . ”are
insufficient in contexts where responses are aggregated, probabilistic, or role-played. Par-
ticipants wanted to ask, “Where did you get this?” or “How do you know?” and receive
context-sensitive answers that make sense within the ongoing interaction. This expectation
reflects a shift from static fact-checking toward dynamic accountability, a concern specific
to LLMs’ black box generative ability.

Yet such transparency is complicated in voice-only contexts, where the modality limits
verifiability. The participants noted that it is difficult to “see” or “check” a cited source
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when interacting purely through speech. This suggests a growing need for multimodal
affordances, e.g., a companion display, app, or link that allows users to view, verify, or
follow up on referenced material without breaking the conversational flow or role.

Trust was also deeply contextual; the participants trusted factual, legally constrained
information (e.g., nutrition labels) but resisted product recommendations, fearing hidden
incentives [P20]. These concerns resonate with earlier work on advertising in recommender
systems [51], but here, the participants explicitly linked it to AI-driven persuasion, high-
lighting the need for disclosure of sponsored or curated content in conversational form.

8.2. Ethical Boundaries and the Risk of “Fake Empathy”

The participants saw efficiency benefits in delegating routine tasks yet voiced strong
discomfort with VUIs encroaching into domains requiring empathy, sensitivity, and emo-
tional judgment. While previous research has shown that virtual agents can simulate
empathy [ 52], our participants framed this simulation as ethically problematic: “I need
empathy and sensitivity and emotions. I know it’s not a real person, and it says ‘I know how
you are feeling.’ No, they don’t know”[P06]. Several participants have cautioned that such
designs could foster parasocial attachments, leading users to believe that these systems
offer genuine companionship [P17].

This insight advances current debates by pointing out that LLM-based VUIs raise
the ethical stakes of affective computing; they are more persuasive, unpredictable, and
scalable than scripted agents. The participants’ insistence that AI should act as a “tool,
not a solution” [P22] emphasizes a critical boundary; VUI design must balance usefulness
with clear signaling of limitations, especially in therapeutic or educational roles. Our
findings thus contribute to a nuanced position that while empathy simulation may enhance
engagement, its deceptive quality risks undermining trust and well-being, which raises
urgent design and policy challenges.

8.3. Social and Contextual Dynamics

The scenarios illuminated how LLM-based VUIs could reshape social interaction
in public and semi-public contexts. For some, voice interfaces supported shared curios-
ity and collaboration ( “Shared experience may be even better than private [museum] experi-
ence”[P15]). Others feared the technology would fragment society, isolating individuals
within themselves “AI bubbles” [P22]. This ambivalence extends prior research on VUIs
in museums and classrooms [10,15]. However, our results revealed an LLM-specific risk.
Because these systems can sustain longer, more human-like interactions, they risk inad-
vertently replacing or competing with human guides, peers, or caregivers. The novelty
here is not only in the reiteration of social acceptability concerns but in the anticipation
of LLM-driven co-dependence, a scenario where technology mediates or even displaces
interpersonal engagement.

Differences across the scenarios highlight this dynamic. In the shopping context,
convenience outweighed concerns about social displacement, whereas in therapy and
education, the participants drew stricter boundaries around appropriate system roles. A
key design implication is that trust and acceptance vary across domains. Systems are more
readily accepted in contexts where the primary goal is efficiency, whereas they face greater
resistance in ethically or emotionally sensitive applications.

The scenario-based approach also helped surface context-specific design insights
across the different application domains. The AI therapisthighlighted the need for bounded
empathy, where the system should provide support while clearly signaling the limitations.
The shopping companionscenario raised concerns about sponsored recommendations, sug-
gesting the need for disclosure and transparency. The language partnerscenario raised

https://doi.org/10.3390/mti10030031

https://doi.org/10.3390/mti10030031


Multimodal Technol. Interact.2026, 10, 31 18 of 24

privacy and ethical concerns about devices that are continuously listening and capturing
the user’s spoken interactions. Themuseum exhibitscenario emphasized the issues of prove-
nance and role-play, and the educational assistantscenario showcased the importance of
learning-oriented tasks.

Taken together, our results show both continuity and conflict with prior knowledge.
Continuity lies in themes such as transparency, privacy, and user control, concerns well
documented in VUI research. Conflict lies in how these concepts are reshaped by the
unique capabilities and risks of LLMs. These include a move from static sourcing to
conversational provenance, the ethical dilemmas of simulated empathy, and the potential
for user co-dependence on social contexts.

9. Design Implications
Drawing on the focus group discussions across our five scenarios, we synthesized

a set of design guidelines for next-generation VUIs. While many of the themes, such as
trust, control, and inclusivity, are familiar from earlier VUI research, our findings revealed
that these principles must be reinterpreted in the LLM era, where systems generate open-
domain responses, role-play as personas, and sustain multi-user engagement. The novelty
of our guidelines (Table 2) lies in identifying how these emerging capabilities transform
longstanding design challenges into qualitatively new ones.

Table 2. Short summary of the design guidelines for the future VUIs.

Guidelines Design Recommendations in the Light of LLM-Powered VUIs

Conversational Provenance
Move beyond static attributions (“according to Wikipedia. . . ”)by enabling interactive

questioning of outputs (“Where did you get that?”). Trust becomes a dialog about
sources rather than passive citations.

Domain-Specific Boundaries
Introduce role integrity. For example, museum exhibit VUI should not give political

answers. LLMs require guardrails that constrain scope, tied to institutional credibility
and context.

Bounded Empathy Design for transparent limits on affective behaviors. Simulated empathy can engage,
but systems must avoid misleading users into parasocial dependence.

Multiuser and Social Modes
Support group interactions (shared turn-taking, audience-aware responses, and

whisper and private channels) to encourage collaboration while preventing
fragmentation into “AI bubbles” .

Automate Routine Tasks Focus on mundane tasks; ensure human oversight for emotional or critical scenarios.

9.1. Design Guidelines for Future VUIs

1. Enable Conversational Provenance as a Trust Mechanism: The participants repeat-
edly asked for ways to interrogate the system ( “It should be able to provide sources. If
it convinces me, then I will trust it”[P04]). This extends prior transparency guidelines
by introducing conversational provenance, where systems must support dialog about
their own outputs. Unlike static attributions ( “according to Wikipedia. . . ”), LLM-VUIs
should allow follow-up questions such as “Where did you get that?” or “Can you quote
the original?” and provide intelligible, multimodal responses (e.g., visual citations or
expandable displays). Conversational provenance should be an integral interactional
design mechanism in the future VUIs. This transforms verification from a background
function into an interactive, user-driven process, directly addressing the “black box”
character of LLMs. Thus, the participants’ desire for transparency suggests that they
may benefit from mechanisms that allow them to ask meta-level questions about the
system outputs, such as where information originates from or how responses are
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generated [53]. However, transparency alone is insufficient. A user’s preexisting
biases (“where you stand depends on where you sit”) may affect how they interpret in-
formation [ 54,55]. Thus, building trust requires not only accuracy but also emotional
sensitivity and context-aware communication [56].

2. Design for Domain-Specific Boundaries and Guardrails: Our participants stressed that
role boundaries matter. For example, a museum exhibit portraying Albert Einstein
should not comment on contemporary politics, nor should an educational assistant
complete assignments. This highlights the need for domain-specific guardrails that
should prevent VUIs from responding outside their area of expertise. LLM-based VUIs
should be constrained not only by content filters but also by role integrity. Unlike
earlier assistants, which were primarily general purpose, future systems will need
explicit demarcations of scope, backed by institutional credibility. The participants
reported that their trust in a system stemmed from its association with authoritative
figures such as therapists, teachers, and museum curators. Designing VUIs that clearly
communicate their purpose, limitations, and sources of information is critical for
maintaining user trust and institutional legitimacy.

3. Balance Simulated Empathy with Explicit Boundaries: While affective agents have long
been studied [57], next-generation VUIs heighten the ethical dilemma of “fake empathy”.
The participants in our study expressed discomfort with systems that convincingly
simulate care but cannot authentically reciprocate ( “I need empathy and sensitivity and
emotions. I know it’s not a real person”[P06]). To address this, we recommend designing
transparent and bounded forms of emotional expression. In practice, this means that
VUIs should clarify their emotional limitations early in the interaction, use consistent
and moderate forms of supportive language, avoid implying human-like emotional
reciprocity, and clearly signal when a conversation exceeds the system’s role and
requires escalation to a human professional. Framed this way, empathy becomes
a controlled and transparent interactional strategy rather than an attempt to mimic
human emotional depth, helping mitigate the risks of parasocial attachment and
misplaced trust.

4. Support Social and Multiuser Interaction without Fragmentation: Unlike earlier VUIs
designed for individual use, the participants envisioned future VUIs mediating group
experiences, such as collaborative learning or museum visits (“Shared experience may
be even better than private [museum] experience”[P15]). At the same time, they feared
technology isolating users into “AI bubbles” [P02]. Future VUIs should therefore sup-
port group modes having features like shared turn-taking, audience-aware responses,
or whispered or private channels and actively discouraging over-personalization that
fragments social settings. The novelty lies in prioritizing multi-user engagement in the
design process, which represents a significant departure from the single-user paradigm
of current assistants.

5. Automate Routine Tasks but Preserve Human Oversight in Meaningful Domains: The
participants welcomed automation of mundane activities ( “This is what I want my AI
to do, do the mundane task for me”[P15]) but resisted substitution in contexts requiring
judgment, learning, or care ( “AI should be my secretary, not my manager”[P17]). The
guideline here is to deliberately scope automation to routine tasks while embedding
human oversight in consequential decisions. This moves beyond traditional “task
delegation” by framing automation as a support role rather than a managerial one.
Future VUIs should explicitly signal when a task is assistive versus authoritative,
preserving human agency in meaningful domains.
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9.2. GenAI Image Generation as Diegetic Prototype

In this study, we employed GenAI-based image generation tools to create comic-style
visualizations of speculating scenarios. These tools facilitated the efficient production of
visually compelling and contextually relevant images, even without specialized design
skills. However, ensuring consistency across generated images, especially with respect to
faces and objects, remained a key challenge [58]. We addressed this issue through a hybrid
approach: iterative refinement of textual prompts combined with manual adjustments.
This methodology significantly streamlined the visual design process, allowing greater
focus on conceptual and narrative development. By lowering technical barriers, GenAI
tools have the potential to democratize design fiction research and practice. While textual
narratives [59], text-only manuals [ 34], and other non-visual materials remain valuable,
visual storytelling methods such as sketches, comics, and videos are particularly effec-
tive in engaging audiences [39,40,60]. Early generative video systems [61] are emerging
and likely to expand opportunities for creating immersive, dynamic design fiction narra-
tives. These developments could offer faster, richer, and more engaging ways to explore
speculative futures.

10. Conclusions
The exploration of next-generation VUIs through design fiction and focus group

discussions revealed a landscape filled with both promise and challenges. Future VUIs hold
immense potential to revolutionize everyday interactions by offering hands-free, intuitive,
and conversational engagement. However, the limitations in trust, social appropriateness,
privacy, and ethical concerns suggest that VUIs are not yet fully equipped to meet the
complex demands of human–computer interaction in everyday spaces. The integration
of LLMs is set to significantly transform VUIs, enhancing their ability to engage in more
nuanced, multi-turn conversations and improve their understanding of context and user
intent. By leveraging LLMs, VUIs can provide more personalized and context-aware
interactions, closing the gap between current limitations and the vision of seamless, human-
like dialogue.

A recurring theme in the discussions was the importance of building trust in these
systems. The participants desired transparency, manual verification options, and clarity
about the system’s data sources and limitations. Additionally, while the efficiency and
convenience of VUIs are appreciated, the participants emphasized that they should be used
to support human roles rather than replace them, particularly in sensitive areas such as
mental health.

Next-generation VUIs hold great promise for transforming human–computer interac-
tions. However, their success hinges on addressing key challenges related to trust, social
implications, and methods of interaction to ensure effective integration into everyday life.

11. Limitations and Future Work
While this study offers valuable insights into user perceptions of next-generation VUIs,

several limitations must be acknowledged. First, the study relied on focus groups with a
small, demographically narrow sample drawn from a university setting. This limits the
diversity of perspectives, particularly from groups such as older adults, adolescents, indi-
viduals with varying technological literacy, culturally diverse populations, and differently
abled users. Future work should include broader and more representative samples to
capture the wider societal implications of advanced VUIs.

Second, our scenarios were adapted from prior research and served primarily to
stimulate imagination. Although useful, they may not fully reflect the complexity of real-
world interactions and may under-represent contexts such as private or home use. Their
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“ideal-world” framing may also encourage overly optimistic expectations. More grounded
studies are needed to address these limitations.

Third, the scenarios were presented in a fixed order during the focus group sessions.
While this approach ensured consistency across groups and helped maintain a structured
discussion flow, it may have introduced potential order effects, where the participants’
reflections on earlier scenarios could have influenced their interpretations of later ones.
Future studies could mitigate this by randomizing or counterbalancing the presentation
order of scenarios.

Fourth, the study aimed to elicit reflections on pervasive VUI use and raise aware-
ness of emerging social and personal concerns. We adopted design fiction because the
technologies envisioned are not yet fully available. As these components mature, rig-
orous experimental and longitudinal field studies will be necessary to provide deeper
empirical understanding.

Fifth, our focus was on expectations of advanced, AI-powered VUIs, treating voice
interaction and AI capabilities as intertwined. The findings may extend to other interaction
modalities involving AI, but exploring such transferability is left for future research.

Sixth, the design guidelines proposed here were synthesized from participant insights,
though some remain abstract and may not directly translate into concrete solutions. Our
primary goal was to surface potential issues and user concerns in future VUI ecosystems.
Addressing specific design questions such as effective strategies for building trust or
enabling seamless social interaction requires more targeted research.
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