
Immersive AI Companions: Exploring the Design Space of
Extended Reality Virtual Companions Through Speculative

Design Workshops
Morad Elfleet

University of Glasgow
Glasgow, United Kingdom

morad.elfleet@glasgow.ac.uk

Joseph O’Hagan
University of Glasgow

Glasgow, United Kingdom
joseph.ohagan@glasgow.ac.uk

Mohamed Khamis
University of Glasgow

Glasgow, United Kingdom
mohamed.khamis@glasgow.ac.uk

Mathieu Chollet
University of Glasgow

Glasgow, United Kingdom
mathieu.chollet@glasgow.ac.uk

Abstract
Extended reality (XR) technologies offer significant potential to
create immersive virtual companionship experiences that support
social connection, emotional engagement, and everyday practical
needs. However, little is known about how people envision day-
to-day interactions with virtual companions in XR environments,
raising questions about how they should be designed. To address
this gap, we conducted speculative design workshops with 16 par-
ticipants experienced in AI and XR, generating 16 diverse design
concepts spanning varied contexts, use cases and XR-specific af-
fordances. Our analysis reveals key opportunities and emerging
challenges in designing virtual companions for immersive environ-
ments, demonstrating how they foster meaningful companionship
while supporting everyday activities. We further uncover a social
tension around companions’ embodied presence and visibility in
shared spaces: users often prefer private, controllable interactions
(engaging with a companion only they can see), which can conflict
with social norms, create ambiguity for bystanders, or result in
missing context during co-present interactions.

CCS Concepts
• Human-centered computing → Empirical studies in HCI; •
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1 Introduction
Virtual companions–conversational agents designed to develop and
sustain meaningful long-term relationships with users–are gain-
ing widespread adoption as people increasingly recognise their
potential to support emotional and psychological well-being [47,
60, 61]. Millions of people now engage with virtual companion tech-
nologies, including generative-AI-powered social chatbots such as
Character.ai (20 million monthly users) [29], Xiaoice (660 million
users) [72], and Replika, which additionally allows companions to
be embodied as virtual avatars (30 million users) [36]. Alongside
this growth, extended reality (XR) technologies are becoming in-
creasingly accessible and are beginning to host AI assistants and
social agents within immersive environments.

XR introduces interaction properties that differ fundamentally
from previous forms of virtual companionship. Through immersive
three-dimensional environments, embodied interaction, and spatial
co-presence [49, 55], XR allows virtual companions to share the
user’s physical and social context rather than remaining confined to
a screen [7, 12]. XR supports richer multimodal interaction, includ-
ing natural gestures, gaze, body movement, and spatial awareness,
enabling companions to respond not only to user input but also to
the surrounding environment [48]. These affordances suggest that
XR virtual companions may be experienced not merely as conver-
sational interfaces, but as persistent, co-present entities embedded
in everyday activities and settings.

However, despite the rapid advancement of XR platforms and AI
technologies, there is little understanding of how virtual compan-
ionship should be designed for such immersive contexts. Existing
research offers limited guidance on how XR companions ought to
appear, behave, and adapt in everyday life, or how their presence
should be negotiated in socially situated and shared environments.
Emerging design principles and interaction paradigms developed
for screen-based virtual companions (e.g. [60]) may not directly
translate to XR, where companions can be continuously present,
embodied, and socially visible rather than being only accessible at
the point of picking up a mobile device or logging into a website.
As a result, the design space of XR virtual companionship remains
largely unexplored.

This lack of design knowledge is consequential. In XR, compan-
ions are no longer accessed through a device but may inhabit the
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same physical and social spaces as users, raising new questions
around embodiment, visibility, autonomy, and user control. Design
decisions in these areas can shape not only the user's experience
of companionship, but also social dynamics, privacy, and accept-
ability in everyday contexts. Without early, user-centred insight,
XR virtual companions risk poor social �t, intrusive behaviour, or
misalignment with users' expectations as these technologies move
closer to widespread adoption.

In this paper, we address this gap by exploring how users envi-
sion virtual companionship speci�cally within XR environments.
Rather than evaluating existing systems, we adopt a speculative
design approach to investigate the design space of future XR vir-
tual companions intended for everyday life. Through 4 speculative
design workshops with 16 users experienced in both XR and AI
technologies, we elicit imagined roles, interactions, embodiments,
and contexts of use, as well as the tensions and challenges these
designs reveal.

This exploration is guided by two overarching research ques-
tions:

� How do XR and AI users envision everyday virtual
companionship in XR?

� What design opportunities and challenges emerge from
their speculative design explorations?

To unpack these questions in greater detail, we further investi-
gate:

� RQ1.1) What everyday contexts do users imagine vir-
tual companions being used in within XR?

� RQ1.2) Which unique XR a�ordances do users incor-
porate into their virtual companion designs?

� RQ1.3) What human motivations drive the features
and interactions users envision for XR virtual compan-
ions?

� RQ1.4) What challenges and tensions arise in designing
virtual companions speci�cally for XR environments?

Our work provides foundational, user-grounded insight to in-
form the design of XR virtual companions that support day-to-
day life in meaningful, socially acceptable ways. Our �ndings also
suggest that designing virtual companionship in XR requires a
shift from interface-centric interaction design toward the design
of socially co-present, context-sensitive entities whose presence,
visibility, and autonomy must be actively negotiated.

2 Related Work
2.1 Virtual Companionship as a Social

Phenomenon
The Computers As Social Actors (CASA) paradigm [43] established
that users attribute social characteristics to machines, leading to
interactions where personality, politeness, and trustworthiness are
expected [28,42]. Building on this, research into virtual companions
has shown that people can form sustained social-emotional rela-
tionships with arti�cial agents [6, 65]. Unlike task-oriented virtual
assistants [14, 17, 21], virtual companions are designed to foster
a collaborative and friendly long-term social companionship with
users [33,60] through advanced personalisation, memory, and adap-
tive interactions. They often apply anthropomorphic elements, such

as virtual avatars, emotional responses, and customisable personal-
ity traits, enabling users to tailor their appearance, conversational
style, and behaviour.

Early forms of virtual companionship emerged from text-based
conversational agents such as the chatbot ELIZA [66], which demon-
strated that even simple linguistic mirroring could evoke percep-
tions of empathy and intentionality in users. In 2014, the introduc-
tion of the social chatbot Xiaoice marked a signi�cant step toward
virtual companions that are capable of sustained socio-emotional
engagement with users due to its ability to detect user emotions
and provide emotional support through sentiment analysis dur-
ing dialogue, enabling more long-term conversational interactions
with virtual companions [72]. Two years later, the chatbot Replika
was released which could proactively initiate conversations and
adapt to user preferences over time, and position itself as an emo-
tionally supportive partner [61]. Recently, generative-AI-powered
platforms such as Character.ai have expanded the capabilities of
virtual companions further by allowing open-ended conversations
on virtually any topic to be sustained for as long as the user de-
sires [16]. Together, these developments re�ect a gradual shift from
simple conversational scripts to socially oriented agents capable of
sustained emotional engagement.

Millions of people today use virtual companion applications, thus
it is important to understand why. Virtual companions provide an
additional means for people to seek and experience such compan-
ionship in modern digital society. Several studies have found that
interacting with virtual companions can enhance individuals' sense
of belonging while helping to reduce loneliness as they can pro-
vide users with considerable a�ective and social value [10, 46, 57].
Further studies have shown that virtual companions can help al-
leviate emotional distress, uplift moods, and foster self-re�ection
[30, 39, 58]. These e�ects are often explained through psychologi-
cal frameworks such as Self-Determination Theory [54], with vir-
tual companions helping ful�ll users' need for relatedness through
non-judgmental, emotionally responsive interaction. These moti-
vations also align with interpersonal theories showing that peo-
ple seek relationships that satisfy the need to belong [5], deepen
through self-disclosure [2, 71], and rely on feelings of trust and
safety [26, 53].

Although virtual companions can o�er meaningful psychological
bene�ts, previous work has also highlighted several risks associated
with their use. One concern is social displacement, where reliance
on AI companions may reduce opportunities for human�human in-
teraction or weaken existing relationships [1,37], particularly when
users turn to AI as a primary source of emotional support. Studies
of Replika and similar systems have shown that some users can
develop strong emotional dependency, forming intense attachments
that may exacerbate vulnerability or distress [70]; in extreme cases,
such isolation and dependency has even been linked to real-world
harm, including reported human deaths [52, 67]. Researchers have
also noted that AI companions can exhibit or reinforce harmful
relational patterns, including behaviours such as disregard, con-
trol, manipulation, in�delity, harassment, misinformation, and even
self-harm encouragement, as documented in recent taxonomies of
harmful AI companion behaviours [25, 70, 71]. In addition, the inti-
mate nature of self-disclosure in these interactions raises signi�cant
privacy and data protection concerns, as users often share highly
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sensitive personal information with systems whose data practices
may be insu�ciently safeguarded and violated [13, 70]. Together,
these risks present the need for careful design and governance to
ensure that virtual companions support users' well-being without
introducing unintended harms.

Most virtual companion applications today are experienced via
screen-based interfaces, which do not support spatial co-presence
or shared physical context. XR technologies introduce a di�erent
interaction paradigm: virtual companions can exist as spatially situ-
ated entities that share the user's environment and engage through
seamless multimodal interaction, using environmental awareness
alongside embodied cues such as gaze, gesture, and body orienta-
tion. Prior work in XR human-agent interaction shows that such
spatial embodiment can heighten social presence [19], emotional
engagement, and perceived intimacy [41, 69]. Although XR com-
panion research exists, it is mostly scarce with most studies limited
to virtual pets or speci�c domains such as XR virtual companions
for education or healthcare, rather than virtual companions de-
signed for long-term social relationships. Presently, there is limited
understanding around how to design XR virtual companions for
day-to-day life. The increased immersion of XR may amplify both
the opportunities and the risks already observed in screen-based
virtual companions. This motivates closer examination of how XR
may reshape the experience of virtual companionship.

2.2 Research on XR Virtual Companions and
XR Virtual Agents

Research on XR virtual companions remains scarce and fragmented,
focusing primarily on companions in narrow domain-speci�c con-
texts, such as virtual pets [31, 34, 35, 44, 68], pedagogical or edu-
cational companions [32, 45, 63, 73], or health well-being support
companions [18, 56]. While these studies demonstrate that XR vir-
tual companions can support engagement, comfort, or learning,
they typically focus on domain-speci�c scenarios rather than explor-
ing how XR companions might be woven into day-to-day activities
of users' lives. Empirical work is sparse, and most contributions fo-
cus on demonstrating applications or evaluating perceptual e�ects
rather than examining how companionship might unfold across
everyday situations.

While research on XR virtual companions is limited, research
on XR virtual agents in general o�ers important design insights.
These factors shape how users perceive, interact with, and form ex-
pectations about agents in immersive environments, and therefore
provide a foundation for understanding XR companionship.

One consistent �nding across XR agent research is that embodi-
ment fundamentally shapes how users perceive and interact with
virtual agents. Studies comparing embodied agents to voice-only
or minimally rendered agents show that a visible body can en-
hance trust, con�dence, and social presence by enabling non-verbal
cues such as gaze, gesture, and locomotion [24]. Reinhardt et al.
[50] similarly found that realistic visualisations were preferred for
conveying social cues such as eye contact and gaze. However, em-
bodiment is not universally bene�cial: in visually demanding or
multitasking contexts, invisible or speech-only agents may reduce
distraction [50]. Research on visual and behavioural realism further
highlights that appearance and behaviour must be congruent. Jun

& Bailenson [23] showed that behavioural realism is necessary for
realistic-looking agents to achieve higher social presence. These
�ndings suggest that embodiment in XR is a design trade-o� rather
than a universal good, and that XR virtual companions may need
to adapt their form to context, task, and user preference.

A de�ning a�ordance of XR agents is their ability to perceive and
act within the user's physical environment. Work on environment-
aware agents shows that referencing real-world objects, spatial lay-
outs, and user actions increases believability and makes interactions
feel more grounded [22]. XR also enables agents to share the user's
physical space in ways that di�er from screen-based systems. For
example, AR social facilitation studies show that virtual humans
can in�uence how users navigate physical environments, includ-
ing avoiding chairs previously occupied by an agent even after
removing the headset [40]. Early MR work such as Welbo [3] fur-
ther emphasised that mixed-reality agents bene�t from co-location,
shared 3D space, and embodied presence.

XR virtual agents also bene�t from richer behavioural and com-
municative channels than traditional 2D interfaces. Behavioural
realism such as appropriate timing, gaze behaviour, and respon-
siveness�has been shown to increase social presence and rapport
[23]. XR further supports seamless multimodal interaction: stud-
ies on multimodal Embodied Conversational Agents (ECAs) show
that combining speech, gesture, and spatial referencing reduces
interaction e�ort and increases perceived ease of communication
[9]. These multimodal a�ordances make agents feel more socially
competent, especially in tasks involving spatial reasoning or shared
attention.

The heightened sense of social presence in XR also ampli�es
the social and psychological impact of virtual agents. Research on
social presence shows that immersive environments increase social
in�uence and compliance compared to non-immersive settings [4,
19, 20, 27, 55]. XR content can even shape user behaviour after the
experience ends, raising concerns about unintended in�uence [40].
Ethical analyses of XR realism highlight risks related to immersion,
behavioural manipulation, and the blurring of social boundaries
[59]. These risks underscore the need for careful consideration of
autonomy, visibility, and behavioural boundaries when designing
XR companions.

The literature shows that XR agents introduce a set of challenges
that are distinct from those found in traditional 2D interfaces. Their
embodied, co-located presence makes visual design choices more
consequential; their ability to inhabit and in�uence physical space
raises new behavioural and ethical considerations; their support for
natural multimodal interaction heightens expectations for social
competence; and the intensi�ed sense of social presence in immer-
sive environments ampli�es their potential for social in�uence. XR
companions will inherit all of these dynamics, meaning that their
everyday use cannot be understood through existing work on ei-
ther 2D agents or domain-speci�c XR applications alone. Yet little
is known about how people actually imagine such companions
�tting into the routines, contexts, and relationships of daily life.
Addressing this gap is essential for informing the responsible and
meaningful design of XR companionship, motivating the present
study and its research questions.
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3 Methodology
Our research adopted an exploratory, qualitative approach to gain
deep insights into how individuals envision everyday XR compan-
ions. We arranged four speculative design workshops to create a
collaborative yet personal space for participants to articulate their
ideas and engage in a structured design process. Speculative design
was used as it allows participants to explore and articulate ideas
about future XR-AI companions through a structured design pro-
cess, supporting deeper understanding of their expectations and
concerns, making it especially relevant now as these technologies
rapidly evolve and shape everyday life [15, 38]. All procedures were
approved by our university's Human Research Ethics Committee.

3.1 Participants
To take part, participants were required to be over 18 years old and
have previous experience and familiarity with both XR and AI tech-
nologies: participants without experience using both technologies
were excluded as they would likely have unrealistic understandings
or expectations of what such technologies are capable of. We shared
recruitment information through word of mouth, university email
advertisements, and social media platforms.

A total of 16 participants (9M, 7F) agreed to participate in the
study. The participants were aged between 23-40 (M = 28.4, SD =
4.16 years). When asked about their ethnicity, most (11) said they
were Asian, 3 White, and 2 Middle Eastern. When asked, partici-
pants reported varying levels of experience with XR technologies
and AI. The distribution of our participants re�ects a technically
aware sample grounded in mainstream generative AI, with moder-
ate XR experience but new to the speci�cs of immersive compan-
ionship. Table 2 provides more details about the participants and
their demographics.

3.2 Study Procedures
Phase 0 � Pre-workshop Activity. Before the in-person work-
shop, participants were invited to complete a short preliminary
activity on Miro1 (see Appendix A.2). This pre-session task helped
participants to start thinking about the topic, express their initial
attitudes and experiences, and become familiar with Miro ahead of
the workshop. Participants were prompted to re�ect on their use of
AI and XR in their daily lives, what they �nd missing or frustrating
in current AI and XR technologies, and their initial interpretation of
the concept of an XR-AI companion. The Miro board also featured
curated video stimulus presenting speculative2, and real-world3

examples of XR-AI technologies. The stimulus was intended to
spark curiosity, expand participant imagination, and expose them
to a range of potential applications, while ensuring a balanced view
by including both speculative and real-world examples. Before en-
gaging with the preliminary activity, participants were asked to
provide consent and complete a short demographic questionnaire.

Phase 1 � Introduction. At the start of the in-person session,
participants were welcomed and given a brief introduction out-
lining the goals of the study and the structure of the workshop.
1Miro:: https://miro.com/
2Speculative agents video: https://www.youtube.com/watch?v=bkKv2AHpn8E
3Videos showcasing current XR-AI capabilities: https://www.youtube.com/watch?v=
hIIlJt8JERI&t=203s; https://www.youtube.com/watch?v=nUKxf5gMetE&t=370s; https:
//youtu.be/sdVlk4Qn9_g?t=62.

We organised a short ice-breaker activity that revisited the Miro
re�ections: to establish rapport among participants, participants
took turns introducing themselves followed by a discussion around
their current experiences with AI and XR technologies and the
video stimuli which they had watched.

After the re�ective group discussion, the workshop facilitator
introduced a working de�nition for the workshop, while empha-
sising that participants should not feel limited by it in their own
designs. The purpose of the de�nition was to provide a shared
starting point rather than a rigid constraint, thereby ensuring a
common foundation for discussion without limiting the creative
exploration central to our research goals.

Phase 2 - Design Session. Participants began the design activity
with a creative brainstorming exercise (see Appendix A.3). They
were asked to individually brainstorm possibilities that having
an AI companion within XR could unlock. This warm-up was to
help participants think beyond the 2D medium of current virtual
companions, explore the unique a�ordances of XR, and also prompt
them to think beyond their current typical interactions with AI.

Writing each idea on an individual post-it note, they placed them
onto a shared open canvas on the Miro board. During this step, they
were encouraged to prioritise quantity over re�nement, allowing
them to interpret and approach the brief in their own way. This was
followed by a more structured task where participants grounded
their ideas with speci�c use cases, de�ning for each one the com-
panion's role, the bene�t of XR, and the personal meaningfulness
it would provide.

To support this creative process, each participant was provided
with a set of Miro-based templates, including a �Companion Design
Card� and a storyboard template (see Figure 1). The Companion
Design Card prompted participants to de�ne their concept by re-
sponding to speci�c questions across four dimensions chosen to
re�ect core design considerations: Character & Relationship, Auton-
omy, Form & Presence, and Visual Dynamics [51]. These dimensions
were selected because they align with themes highlighted in our
literature review, including the social-emotional nature of virtual
companionship, the adaptive behaviour of AI companions, and
the importance of embodied form and context-dependent visibility
in XR. The storyboard template supported the visualisation of a
companion in action across time to sca�old longer-term, narrative
thinking about the human�companion relationship [11, 64]. Rather
than focusing on a single event, participants were encouraged to
imagine a sequenced vignette of moments (see examples in 2), such
as interactions throughout a day, re�ecting how the companion
would evolve with their lives.

Participants were encouraged to work at their own pace and
interpret the templates as �exibly as needed. To aid in their visual
design, participants were permitted to search for reference images
online or use image generation tools to inspire or supplement their
sketches. Paper, pens, and other materials were available through-
out. The facilitator remained available to answer questions and
support logistical needs, including providing snacks and clarifying
instructions.

Once the design activity concluded, each participant was asked
to prepare a short presentation of their �nalised companion designs
and storyboards with the group. These presentations formed the
basis for the re�ective and ethical discussions that followed.
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Figure 1: Miro design session with Use Case brainstorming activity (top left), Companion Design Card (top right), and Story-
boarding activity (bottom)

Phase 3 � Presentation and Re�ective Discussion. The �nal
phase of the workshop consisted in a group discussion designed
to surface participants' values, concerns, and critical perspectives
regarding XR-AI companions. We invited re�ection not only on
participants' own speculative designs but also on broader questions
of desirability and risk that emerged from the group's creations.

Each participant began by sharing their designed XR-AI com-
panion concept with the wider group, describing the imagined
context, relational dynamics, and everyday role of their concepts.
The discussion that followed touched on issues that arose organ-
ically from the designs, such as user dependence, privacy, social
�t, and long-term acceptability. The conversation created space
for disagreement, value con�ict, and personal nuance, all of which
contributed to a more layered understanding of what makes an

XR-AI companion desirable or problematic. Throughout this phase,
the facilitator supported open dialogue and invited participants
to articulate the ethical, emotional, and social dimensions of their
imaginaries. Rather than seeking consensus, the discussion em-
braced divergence as a way to illuminate tensions and competing
priorities in designing for future companionship.

3.3 Data Analysis
We collected qualitative data in various forms from the workshops.
Discussions during the workshops were audio-recorded and tran-
scribed verbatim. We collected written and drawn materials from
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(a) Train station (P1) (b) Bedroom (P7) (c) Abroad (P8)

Figure 2: Storyboard examples illustrating di�erent contexts
in which participants imagined using their XR companions:
(a) P1 navigating a busy train station, (b) P7 waking up with
their companion present in the bedroom, (c) P8 using the
companion while travelling abroad.

the workshops, including digital post-it notes from the prelimi-
nary activity and the brainstorming exercise, as well as partici-
pants' "Companion Design Cards," sketches, and storyboards. The
researchers also wrote notes and memos during and after each
workshop.

The data analysis process followed the re�exive thematic analy-
sis (TA) approach [8, 62]. The �rst author started the analysis by
reviewing all the di�erent types of data and translating them into
written descriptions and documents. All post-it notes and story-
boards written by participants were collated into a written docu-
ment for later analysis. Then, the �rst author conducted line-by-line
coding of the data through an inductive approach. Through itera-
tive reviews and discussions, three researchers grouped these codes
into clusters, which were then organised into tentative themes. The
themes were �nalised and reviewed by the whole team.

4 Results
4.1 Envisioned Everyday Contexts of XR

Companionship
Participants imagined XR companions embedded across a wide
range of everyday environments (see Figure 2). Many storyboard
scenarios took place in the home (N=12), including kitchens, bed-
rooms, and living rooms, while a larger group depicted outdoor
settings (N=15) such as streets, transport hubs, walking paths, and
natural environments. Work and study contexts were also common
(N=10), with participants drawing desks, workstations, o�ces, or
professional events as settings for companion use. Across these
environments, participants portrayed themselves using the com-
panion alone (N=16), often during routine or task-focused activi-
ties. However, many also depicted using the companion alone in
public spaces (N=13), suggesting that participants imagined the
companion accompanying them through everyday mobility and
outdoor routines. A smaller but meaningful group illustrated the
companion within social interactions (N=8), including with family
members, partners, colleagues, acquaintances, or strangers. These
environmental and social con�gurations formed the backdrop for
the speci�c contexts of use described in the following subsections.

4.1.1 Navigation and Mobility Contexts.

Navigation & Way�nding. Participants imagined using compan-
ions for navigation and way-�nding (N=7), including navigating
unfamiliar environments (P1), exploratory travel (P4), and receiving
support when lost (P5). Some described real-time spatial guidance
such as arrows, landmarks, or maps appearing in situ (P6, P16),
while others mentioned hands-free convenience, noting they would
not need to check their phone while walking. Everyday exploration
also appeared, with participants asking the companion to identify
plants or objects encountered outdoors (P9) or highlight unique
architectural features (P4). One participant also imagined the com-
panion helping locate items in shops or o�ces by highlighting
objects in the environment and directing them toward what they
needed (P12).

Cultural & Translation Support. Participants also envisioned com-
panions supporting cultural understanding and language transla-
tion during travel (N=6). Several described the companion acting as
a local guide, o�ering contextual information about history, culture,
and nearby attractions (e.g., P4, P7), or even rendering past scenes or
alternate historical visions onto real-world landmarks to enrich the
experience. Others focused on real-time language support, includ-
ing subtitling, prompting forgotten phrases, or helping them chat
with foreigners without breaking eye contact during conversations
(P8, P16). Some extended this to exploratory learning, imagining
the companion identifying birds or other notable features in the
environment while traveling (P15).

Safety-Oriented Navigation Participants also imagined compan-
ions supporting personal safety during movement (N=4). Several
described wanting assistance when walking home, with the com-
panion analysing surroundings, alerting them to unusual or risky
situations, or proposing safer alternative routes (P2, P6). Others
mentioned real-time hazard awareness, such as marking dangerous
streets in red or highlighting recommended paths (P3). Safety was
also linked to travel, with participants imagining guidance through
harmful or unfamiliar environments and being kept away from
dangerous areas (P11).

4.1.2 Home and Personal Routine Contexts.

Memory Aid in Everyday Settings. Participants also imagined
companions supporting memory and routine tasks in everyday
life (N=4). Several described the companion as a personalised as-
sistant that remembers things they might overlook, such as run-
ning out of groceries, and provides customised scheduling to make
daily routines more e�cient (P4, P13). Others mentioned support
for caregiving responsibilities, with the companion tracking tasks
and preventing important duties from being forgotten (P12). Par-
ticipants also envisioned spatially embedded reminders, such as
drawing prompts next to dishes or clothes, to help plan and se-
quence chores or manage time more e�ectively (P16). Some ex-
tended this to kitchen routines, imagining the companion tracking
food stocks, expiry dates, and purchase times to reduce waste and
support healthier eating habits (P13). A few also wanted help recall-
ing details from conversations, with the companion summarising
key points or quotes so they could continue tasks without losing
context (P16). This support was imagined as fundamentally spa-
tial, with reminders and cues anchored directly onto objects and
locations in the user's environment, something non-immersive
assistants or companions cannot provide.
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Figure 3: Example storyboard illustrating Participant 13's morphable XR companion design, showing three scenarios: locating
misplaced items, receiving kitchen reminders to help track food stocks, and discussing ideas with a companion that visualises
concepts in real time.

Practical Everyday Assistance. Besides cognitive support and
memory o�oading, participants also described more practical hands
on assistance for completing everyday household tasks. Partici-
pants also envisioned XR companions supporting a wide range
of everyday activities (N=11). Several described the companion
as a practical helper for domestic tasks, such as identifying tools,
guiding manual assembly, or even fetching items like snacks when
relaxing at home (P2, P13). Cooking was a particularly prominent
context, with participants wanting step-by-step visual recipe guid-
ance, ingredient tracking, hands-free timers, real-time feedback, or
simply having the companion present to reduce stress and make
meal preparation more enjoyable (P6, P7, P8, P9, P11, P12, P14, P15).
Shopping was also mentioned, where the companion could support
decision-making through virtual try-ons, life-sized product pre-
views, or by acting as a �shopping buddy� to help evaluate options
(P7).

Across these examples, participants framed the companion's
usefulness as tied to XR's ability to perceive and act within the
physical environment, enabling assistance that spatially responds
to what is happening around them in real time.

4.1.3 Work and Productivity Contexts.

Work Support and Productivity Management. Participants also
imagined XR companions supporting a variety of work-related
tasks (N=12). Many described the companion acting as a co-worker
or co-pilot that could brainstorm ideas, listen to early concepts, o�er
suggestions, or provide conversational inspiration during creative
work (P4, P9, P13, P14, P15). Others mentioned cognitive support
for information-heavy tasks, imagining the companion summaris-
ing articles, highlighting key points, explaining acronyms, retriev-
ing information, or �doing the googling� and presenting only the
most relevant insights (P6, P14, P16). Participants also envisioned
productivity regulation, with the companion reminding them to
take breaks, minimising distractions, nudging them about sched-
uled tasks, or helping them stay on track with ongoing work (P9,
P10, P11, P15). Technical work was another area of interest, with

some wanting assistance for coding, debugging, and error checking
through visual overlays that highlight lines needing attention (P4,
P8, P14). Throughout these examples, participants framed the XR
companion as a supportive presence that streamlined work�ows
and reduced cognitive load, a�orded by XR's spatial and embodied
a�ordances; participants imagined the companion occupying their
workspace, monitoring attention, and intervening through spatial
cues�forms of involvement that exceed what non-immersive AI
companions can do.

Learning and Study Assistance. Participants also described XR
companions supporting learning and study-related activities (N=10),
often framing the companion as a tutor, study coach, or �smart
friend� who could make learning more engaging and personalised.
Here too, several imagined the companion helping them stay fo-
cused by detecting distraction, interpreting behavioural cues, and
o�ering strategies to maintain attention or regulate study habits
(P1, P2, P7). Others envisioned more instructional roles, with the
companion acting as a guide or teacher who could demonstrate
skills step-by-step such as showing drawing strokes in real time,
or explain unfamiliar concepts, frameworks, or technical processes
using spatial visualisations (P3, P5, P15). Participants also valued
the companion's ability to retrieve and contextualise information
quickly, summarising class notes, answering questions, or providing
tailored explanations without needing to search through multiple
sources (P9, P16). Across these examples, participants mentioned
how an XR companion could make studying feel more natural, in-
teractive, and motivating, o�ering both cognitive support and an
encouraging presence akin to a peer or tutor during learning tasks.

4.1.4 Well-being and Self-Development Contexts. Participants also
envisioned XR companions supporting their personal wellbeing
and self-development in everyday life (N=13). Many described the
companion as an emotionally supportive presence that could help
them manage stress, regulate emotions, or act as a non-judgemental
listener during di�cult moments (P1, P4, P5, P11, P12, P15). Others
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