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Featured Application

This study informs the design of virtual environments for therapeutic and emotionally
meaningful conversations delivered through VR platforms. The findings show that nature-
themed environments, particularly virtual blue spaces, can enhance users’ comfort and
calmness when disclosing personal experiences. These results can guide developers of VR
counselling systems, digital mental-health tools, and conversational-agent platforms in
selecting or tailoring virtual environments that promote psychological safety and ease of
communication.

Abstract

Virtual reality (VR) offers new opportunities for delivering psychologically meaningful
conversations in digitally mediated settings. This study examined how environmental de-
signs influence user experience during emotionally relevant self-disclosure. Fifty university
students completed a within-subjects experiment in which they engaged in a structured
positive and negative self-disclosure task across four immersive environments (seaside, gar-
den, urban, and sci-fi). After each interaction, participants rated six experiential dimensions
relevant to therapeutic communication: comfort, calmness, pleasantness, focus, privacy,
and perceived overall suitability for psychological therapy. Repeated-measures analyses
showed that nature-themed environments were rated more positively than non-nature
environments across all dimensions. Although the seaside and garden environments did
not differ in overall composite ratings, the seaside setting was most frequently preferred
for comfort, calmness, and pleasantness in participants’ final rankings. These findings
demonstrate that virtual environment design meaningfully shapes users’ emotional and
interpersonal experience in VR, highlighting the value of nature-based environments for
VR counselling systems and digital mental-health applications.

Keywords: self-disclosure; virtual reality; green spaces; blue spaces; environment; therapy;
comfort; privacy; nature

1. Introduction
The delivery of psychological and interpersonal support services increasingly in-

corporates digital communication modalities, such as video, phone, and text-based tele-
health [1–3]. Although these modes increase accessibility, they can lack many of the
embodied and environmental cues that support emotional presence, rapport, and comfort
during sensitive conversations [4–6]. Virtual Reality (VR) introduces an interaction setting
that differs in a crucial way, placing users inside immersive environments in which both
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the social and spatial aspects of the experience can be deliberately crafted. In therapeutic
communication contexts, this means that VR can potentially influence users’ emotional ex-
perience not only through avatar-mediated interaction but also through the design features
of the surrounding virtual environment [7–9].

While emerging work has examined VR as a medium for self-disclosure and
teletherapy-relevant communication [9–13], almost no research has compared how differ-
ent specific VR environmental designs influence users’ psychological experience during
emotionally meaningful self-disclosure interactions. This represents a critical gap for the
field of human–computer interaction: If VR is to support future teletherapy, telepresence,
workplace wellbeing, or AI-mediated conversational systems, designers must understand
how different categories of virtual environments facilitate or hinder comfort, focus, pri-
vacy, and emotional openness. It should be noted that the virtual environments examined
in the present study were stylised rather than fully photorealistic, reflecting the design
characteristics of contemporary multi-user VR communication platforms such as VIVE
Sync.

1.1. Nature vs. Non-Nature Environments for Emotionally Meaningful Interaction

Research in real-world contexts shows that natural green spaces (e.g., forests, gardens,
parks) and blue spaces (e.g., seaside, rivers, lakes) reliably promote calmness, improve
affect, and support recovery from stress [14–18]. These effects are commonly explained
by restoration theories such as Attention Restoration Theory [19] and Stress Reduction
Theory [20], which propose that natural settings reduce attentional demands and evoke a
sense of safety or ease [21]. Even brief exposure to natural scenes can downregulate stress
physiology [22–24] and shift individuals into more mindful or present-centred states [25].

A substantial body of counselling and psychotherapy research similarly shows that
natural outdoor environments shape core therapeutic processes, influencing client comfort,
emotional engagement, and the quality of the therapeutic relationship [26–29]. Meta-
analytic and comparative studies indicate that outdoor or nature-assisted therapy can
yield stronger reductions in psychological distress, anxiety, and stress than equivalent
treatments delivered indoors [26,30,31]. Specific intervention studies echo this pattern. For
example, group cognitive behavioural therapy (CBT) delivered in a forest environment led
to higher recovery rates for major depressive disorder than the same CBT delivered in a
hospital room [25,32]. Clients also report preferring outdoor formats such as walk-and-talk
therapy because they feel less intimidating and more conducive to open conversation than
conventional indoor counselling rooms [33,34].

These therapeutic advantages are linked to specific environmental mechanisms. Nat-
ural settings reduce interpersonal pressure, soften power dynamics, and create a neu-
tral shared space that feels less clinical and less evaluative than traditional consulting
rooms [27,28,35,36]. Outdoor environment can also facilitate emotional openness through
sensory regulation, increased comfort, and opportunities for movement, creating a sense
of grounding and safety that supports rapport and smoother interpersonal communica-
tion [26,29,37]. Collectively, this work shows that environmental context can shape clients’
comfort, focus, and willingness to disclose, highlighting the importance of examining how
virtual environments influence emotionally meaningful interaction in VR.

Immersive VR nature environments show similar benefits. They reduce stress and neg-
ative affect, increase relaxation, and improve mood across a range of populations [38–42].
Studies comparing virtual nature with urban or artificial VR settings consistently find
stronger affective and restorative responses in nature-based environments [38,39]. These
effects are associated with design elements such as open spatial layouts, naturalistic visuals,
appropriate lighting, and realistic environmental sounds, which enhance immersion and
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emotional ease [43–45]. VR nature therefore offers a controlled yet experientially rich setting
that can support calmness and emotional regulation, making it well suited to emotionally
meaningful communication.

1.2. VR Self-Disclosure as a Paradigm for Emotionally Meaningful Interaction

Given that VR environments can influence affective and relational processes in similar
ways to real-world settings, it is important to consider how VR is currently used to study
emotionally meaningful interpersonal interaction. Self-disclosure tasks have become an
increasingly common methodological tool in VR research because they provide a structured
way to elicit emotionally relevant interpersonal communication. Prior studies have used
self-disclosure conversations to evaluate communication quality, comfort, rapport, and
interaction preferences within VR and compared them with other communication modali-
ties [9–13]. For example, Rogers et al. [13] examined user experience disclosing personal
experiences across VR (within a virtual garden environment), text, and video modes of
communication. Their participants were asked to indicate which communication mode
they would most prefer for psychological therapy, and while most preferred video chat, a
substantial proportion (~20%) indicated VR chat.

Self-disclosure tasks are particularly valuable for Human–Computer Interaction re-
search because they allow VR communication systems to be evaluated under emotionally
meaningful conditions rather than basic task-based interactions. As VR begins to sup-
port activities that involve personal sharing, including remote counselling, peer support,
coaching, and interactions with conversational agents, it becomes essential to understand
how system design shapes users’ emotional comfort, sense of privacy, and overall inter-
action quality. Using self-disclosure as an evaluation paradigm provides a controlled
and replicable way to approximate the relational demands of real-world interpersonal
communication, enabling researchers to investigate how specific design choices influence
emotionally sensitive user experiences in VR.

1.3. The Present Study

The present study examined how different categories of virtual environments shape
users’ psychological experience during an emotionally meaningful self-disclosure interac-
tion. Although VR self-disclosure studies have evaluated rapport and comfort, they have
concentrated on communication modality and avatar design, leaving the role of the VR
environment largely unexamined [9–13]. Consequently, little is known about how spe-
cific virtual settings influence the experiential qualities that underpin counselling-relevant
conversation.

Although natural environments generally produce more positive affective responses,
this does not guarantee uniform preference across users or across the specific demands of an
emotionally meaningful interpersonal task. VR design increasingly requires understanding
the full range of experiential preferences. Some individuals may prefer more conventional
or structured settings (e.g., offices), while others may find highly artificial spaces less
distracting or more private. Because self-disclosure involves comfort, privacy, attention
regulation, and interpersonal ease, it is not self-evident that natural environments will be
optimal for all users. Testing this contrast therefore provides both a theoretically grounded
prediction and an opportunity to examine individual variability in environmental prefer-
ences for emotionally meaningful VR interaction, an issue that has not been addressed in
prior work.

To address this gap, in the present study, participants engaged in a brief self-disclosure
conversation within four fully immersive VR environments: two nature-themed settings
(garden and seaside) and two non-nature settings (urban and sci-fi). After each interaction,
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participants rated their experience on dimensions relevant to emotionally meaningful
communication, including comfort, calmness, perceived privacy, focus, and overall suit-
ability for therapeutic conversation. Based on research demonstrating the affective and
relational advantages of natural environments in real-world talk-based therapeutic con-
texts [26,29,30,34], along with evidence showing calming and restorative effects of VR
nature environments [38,39], we hypothesised that the nature-themed VR environments
would be appraised more positively than the non-nature VR environments. This study
therefore provides an initial empirical test of how VR environmental design influences user
experience during counselling-relevant interpersonal interaction.

2. Materials and Methods
2.1. Design

A within-subjects design was used in which each participant completed a brief self-
disclosure conversation within four immersive VR environments. Two environments
were nature-themed (garden and seaside), and two were non-nature environments (urban
and sci-fi). Environment order was individually randomised. After each conversation,
participants rated six experiential dimensions: comfort, calmness, perceived privacy, focus,
pleasantness, and perceived suitability of the environment for psychological therapy. These
ratings provided both environment-specific analyses and composite environment appraisal
scores. An a priori power analysis for within-subjects comparisons (effect size d = 0.50,
α = 0.05, power = 0.80) indicated a target sample of ~50 participants, consistent with sample
sizes in similar VR self-disclosure studies.

2.2. Participants

Fifty undergraduate psychology students participated for course credit (31 female,
19 male; M age = 30, SD age = 12, age range = 18–64). The age distribution reflects the
composition of the psychology participant pool at the university, which includes both
school-leavers and a substantial proportion of mature-age students. All participants had
normal or corrected vision using contact lenses. Participation was voluntary, and all data
were collected anonymously using coded identifiers. The study was approved by the
University Human Research Ethics Committee prior to study commencement.

2.3. Materials—Virtual Environments and Hardware

All interactions were conducted via HTC VIVE Sync, a multi-user VR communication
platform supporting full-body avatars, spatial audio, and a selection of pre-built environ-
ments (HTC Corporation, Taoyuan City, Taiwan). Participants wore a VIVE Focus 3 headset,
while the interviewer wore a second VIVE Focus 3 headset with eye tracking enabled to
support more natural avatar behaviour (HTC Corporation, Taoyuan City, Taiwan). Both
devices provide 5K resolution (2448 × 2448 pixels per eye), a 120-degree field of view, and
a 90 Hz refresh rate. The four environments comprised a coastal seaside setting (Figure 1a),
a green garden setting (Figure 1b), an urban office interior (Figure 1c), and a sci-fi interior
within a spaceship (Figure 1d). These environments were selected to represent categories
of virtual spaces commonly used or proposed in VR communication systems, including
naturalistic, everyday non-naturalistic, and highly artificial settings.

In addition to their visual characteristics, the virtual environments included immersive
sensory features inherent to the VIVE Sync platform. While VIVE Sync does not provide
user-configurable sound profiles during a session, scene-specific ambient audio cues were
present at low intensity in some environments (e.g., slight background sound consistent
with a natural setting in the seaside and garden scenes and minimal environmental sound
in others). Lighting within each environment was fixed and could not be adjusted inde-
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pendently; colour temperature and intensity were therefore as provided by the platform
and not explicitly matched across environments. All environments included mild ambient
animation (e.g., moving water, subtle vegetation motion, or lighting elements), but no
interactive or task-relevant animations were present. Consequently, environments differed
primarily in thematic and sensory context rather than interactivity or functional affordances.

 

Figure 1. Four virtual environments used in the study: (a) seaside coastal setting, (b) green garden set-
ting, (c) urban indoor office setting, and (d) sci-fi setting. All images were taken from the perspective
of a participant, looking at the experimenter’s avatar.

2.4. Materials—Avatar Selection and Standardisation

Participants chose from a set of pre-made VIVE Sync avatars. The interviewer (a female
researcher in her early twenties) used the same pre-made female avatar for all interactions
and remained in a fixed position within each environment to ensure standardisation. The
interviewer’s positioning was matched as closely as possible across all four environments by
maintaining equivalent interpersonal distance and body orientation for every conversation.
The interviewer’s avatar was positioned approximately 1.2 m from the participant, which
falls within the range of interpersonal distances commonly used in VR research examining
personal space and social interaction [46,47]. This standardisation ensured that variation
in participants’ ratings could be attributed to environmental characteristics rather than
differences in avatar appearance or experimenter behaviour.

2.5. Materials—Self-Disclosure Prompts and Questionnaires

Prior to entering VR, participants wrote brief descriptions of four positive and four
negative experiences, for a total of eight experiences. During each VR interaction, the
interviewer invited disclosure using the verbatim prompts: “Please describe the nega-
tive/positive experience you wrote down” and “How did that experience make you feel?”
This level of disclosure is consistent with prior VR self-disclosure research, which typically
uses brief, structured personal descriptions to ensure standardisation across participants
and conditions [9–13]. After removing the headset, participants completed a six-item
post-condition questionnaire assessing comfort, calmness, pleasantness, perceived privacy,
ability to focus, and perceived suitability of the environment for psychological therapy.
Each item used a four-point response scale ranging from: (1) Not at all, (2) A little bit,
(3) Quite a bit, and (4) A lot. After completing all four environments, participants ranked the
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environments from most to least preferred for each experiential dimension and provided
basic demographic information.

After the two self-disclosures made within a virtual environment, the participants
were specifically asked, ‘Please rate your agreement with the below statement regarding
your feelings when in the virtual environment while talking about your negative and
positive experiences’ for the following items:

• I felt comfortable in the environment.
• The environment had a calming/soothing effect on me.
• I felt the environment was pleasant to look at.
• In the environment, I felt a sense of privacy for disclosing my experiences.
• I felt the environment helped me focus on the task of disclosing my experiences.
• I think this environment would be well suited for psychological therapy.

The item assessing perceived suitability for psychological therapy was intended
to capture participants’ subjective appraisal of how supportive and appropriate each
environment felt for a therapy-like conversation, rather than clinical efficacy or treatment
preference. Although participants’ interpretations of what therapy “should” look like may
vary based on prior therapy experience or personal comfort with different environments,
perceived environmental suitability remains a meaningful indicator of acceptability and
psychological safety, which are central to engagement in counselling and other emotionally
sensitive interactions.

In a final ranking task after experiencing all environments, participants were asked,
‘Please rank order the environments (1 = best to 4 = worst) regarding the following state-
ment:’ Each of the statements presented above was ranked by the participants in this
fashion. All surveys were administered using Qualtrics (Qualtrics, Provo, UT, USA).

2.6. Procedure

Participants were welcomed individually by a research assistant and provided written
information and consent forms. They then completed a short preparatory task in which
they wrote down several personal positive and negative experiences to be used during
subsequent VR conversations (i.e., four positive and four negative experiences, for a total
of eight experiences). For each experience, they wrote down: (1) what the event was,
including when and what happened, and (2) how it made them feel. While the participant
prepared these responses, the interviewer calibrated the eye tracking of the experimenter’s
headset and entered the first assigned environment.

The research assistant fitted the participant with the VR headset and ensured they
were comfortable and stationary. Once the participant entered the virtual environment and
located the interviewer’s avatar, the assistant left the room to enhance perceived privacy
during the disclosure task. In each environment, the participant described one negative and
one positive experience, always in that order, to conclude each interaction on a positive note.
Interaction length was guided to remain consistent across environments. After each VR
conversation, the headset was removed, and the participant completed the post-condition
questionnaire before moving to the next environment. The research assistant was on hand
to assist with removing and putting back on the headset throughout the session. After all
four environments had been completed, participants completed the final ranking task and
demographic items, were debriefed, and received course credit.

Although the research assistant left the room during each VR conversation, the ex-
perimenter remained physically nearby in an adjacent space throughout the session for
safety and procedural control. This design constraint may have anchored participants’
perceptions of privacy at a broadly similar baseline across conditions. In addition, the brief
and highly structured nature of the disclosure task limited attentional demands, which may
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have reduced the extent to which environmental differences could meaningfully influence
focus ratings.

Each session followed the same sequence: (1) information and consent, (2) generation
of four negative and four positive personal experiences, (3) entry into the first VR envi-
ronment and completion of the initial self-disclosure task (one negative and one positive
disclosure) followed by immediate experiential ratings, (4) repetition of this disclosure–rating
sequence for the remaining three VR environments, (5) completion of the end-of-session survey,
and (6) debriefing. The order of the four VR environments was randomised across participants.

2.7. Data Analysis

Because the six experiential ratings were moderately intercorrelated within each envi-
ronment, composite appraisal scores were computed to represent overall appraisal of each
environment. Therefore, composite scores were created for each environment, including
the seaside (inter-item correlation = 0.42, Cronbach’s Alpha = 0.82), garden (inter-item cor-
relation = 0.47, Cronbach’s Alpha = 0.84), urban (inter-item correlation = 0.50, Cronbach’s
alpha = 0.86), and sci-fi (inter-item correlation = 0.59, Cronbach’s alpha = 0.90) environ-
ments. Composite appraisal scores were calculated as the mean of the six experiential item
ratings for each environment and were not standardised prior to analysis.

These composite scores represent an analysis of general overall participant appraisal
of the environments and are used to examine differences in participant preferences be-
tween the four VR environments. They will be referred to as ‘composite appraisal scores’
throughout the text. Composite scores were analysed using repeated-measures ANOVA
with Huynh–Feldt corrections where necessary. Given the ordinal nature of the item-
level ratings, additional Wilcoxon signed-rank follow-up tests were conducted to exam-
ine dimension-specific differences. Exploratory checks comparing first-exposure versus
later-exposure ratings revealed no systematic order-related trends across environments or
experiential dimensions; order was therefore not included in the final analyses.

3. Results
3.1. Post-Interaction Ratings

Descriptive statistics for the ratings made immediately after each interaction are presented
in Table 1. A repeated-measures ANOVA comparing the composite appraisal scores across en-
vironments showed a significant overall effect of environment,
F(2.62, 128.24) = 54.18, p < 0.001, ηp2 = 0.53 (Huynh–Feldt corrected due to violation
of sphericity, ε = 0.87, p = 0.01). Follow-up paired-samples t-tests indicated that all envi-
ronments differed significantly from one another (all p ≤ 0.001, all d ≥ 0.48) except for the
seaside versus garden comparison, which was non-significant (p = 0.98, d = 0.01). These
findings show that the seaside and garden environments received higher overall appraisal
ratings than the urban and sci-fi environments, with no meaningful difference between the
two nature settings. The urban environment was also rated more positively than the sci-fi
environment.

To examine each experiential dimension individually, additional Wilcoxon signed-
rank tests were conducted. As these analyses closely mirrored the pattern observed in the
composite scores, they are reported in a Supplemental Table (Table S1). The only departures
from the composite pattern were that the urban and sci-fi environments did not differ
significantly on the privacy or focus ratings. The seaside environment also did not differ
from the urban or sci-fi environments in focus.
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Table 1. Means and standard deviations (SD) for participants’ experiential ratings made immediately
after disclosing one negative and one positive personal experience within each virtual environment.

Seaside Garden Urban Sci-Fi

Comfort 3.42 (0.70) 3.32 (0.74) 2.74 (0.80) 2.30 (0.86)
Calmness 3.40 (0.73) 3.36 (0.72) 2.26 (0.92) 1.84 (0.93)
Pleasantness 3.76 (0.48) 3.68 (0.55) 2.60 (0.83) 1.66 (0.75)
Privacy 3.12 (0.72) 3.16 (0.96) 2.56 (0.91) 2.66 (1.02)
Focus 2.72 (0.86) 2.80 (0.90) 2.44 (0.88) 2.36 (0.88)
Therapeutic Suitability 3.16 (0.82) 3.30 (0.88) 2.32 (0.98) 1.88 (0.96)
Composite Score 3.26 (0.53) 3.27 (0.60) 2.49 (0.68) 2.11 (0.73)

3.2. Preference Rankings

In addition to the post-interaction ratings, participants also provided overall pref-
erence rankings of the four environments after completing all disclosure tasks. Figure 2
presents the proportion of participants selecting each environment as their first preference
for each experiential aspect. Consistent with the immediate ratings, the two nature envi-
ronments remained the most preferred overall. For perceived therapeutic suitability, 44%
of participants selected the seaside environment as their first choice, and 40% selected the
garden, indicating a relatively even split. The seaside environment received the highest
proportion of first-preference votes for comfort (54%), calmness (62%), and pleasantness
(68%).

Figure 2. Proportion of participants selecting each virtual environment as their first preference
for each experiential aspect. Stacked bars represent the percentage of participants who ranked the
seaside, garden, urban, or sci-fi environment as their top choice.

While the post-interaction ratings showed no significant differences between the two
nature environments, the preference data reveal a clearer separation, with the seaside
emerging as the clear favourite across some experiential dimensions. In contrast, prefer-
ences for privacy and focus were more evenly distributed across the four environments,
indicating less consensus among participants for these aspects.

4. Discussion
The present study examined how distinct categories of virtual environments shape

users’ psychological experience during emotionally meaningful self-disclosure interactions
in VR. Across both composite and dimension-specific ratings, nature-themed environments
were consistently experienced as more comfortable, calming, pleasant, and therapeuti-
cally suitable than non-nature environments. These findings extend existing work on VR
self-disclosure [9–13] by showing that the environment itself, not just avatars or commu-
nication modality, systematically influences users’ interpersonal experience in VR. This
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highlights that VR environments actively shape the emotional and interpersonal dynamics
of conversation, rather than serving as neutral backdrops.

4.1. Environmental Design Matters for Emotionally Meaningful Interaction

Participants rated the nature environments substantially higher than the urban and
sci-fi settings, despite strict standardisation of avatar behaviour, interaction structure, and
interpersonal distance. This demonstrates that environmental cues exert a measurable
influence on the experiential qualities that matter for emotionally meaningful communica-
tion. This strengthens emerging evidence that environmental design in VR meaningfully
shapes users’ emotional state and sense of interpersonal ease [38–45]. The results align
with restoration theories, which propose that natural settings support calmness, attentional
ease, and emotional regulation [19,20]. The present findings show that these restorative
benefits extend to interpersonal contexts relevant to counselling and support interactions.

The pattern also parallels real-world literature showing that natural outdoor settings
can facilitate emotional openness and rapport during therapeutic interactions [25–34]. The
current study provides initial evidence that such interpersonal benefits may translate into
immersive VR, suggesting that virtual nature is not merely aesthetically preferred but also
functionally supportive of sensitive interpersonal dialogue. Notably, a small minority of
participants selected the urban or sci-fi settings as their preferred context for therapy-like
conversation, suggesting that there is no single optimal environment for all users and that
some degree of personalisation is likely beneficial.

4.2. Distinctions Within Environment Types

Although the seaside and garden environments did not differ in the immediate post-
interaction ratings, participants’ final rankings revealed greater preference for the seaside
for comfort, calmness, and pleasantness. One explanation for this divergence is that im-
mediate post-interaction ratings capture in situ affective responses constrained by the
structured disclosure task, whereas ranking tasks may reflect more reflective or intuitive
judgements of environmental preference formed across the session. In this context, the
seaside environment may have benefitted from specific features commonly associated
with blue-space restoration, such as an open visual horizon, visible water movement, and
expansive spatial layout, which are less salient during brief task-focused ratings but be-
come more influential during comparative evaluation. Cultural familiarity with coastal
environments in Western Australia may have further amplified these preferences, given
the strong recreational and symbolic associations of beaches and seaside settings in this
context. Together, these factors suggest that while both nature environments provided sim-
ilarly supportive immediate interaction contexts, blue-space features may exert a stronger
influence on overall environmental preference when participants reflect on the experience
more holistically.

Our findings are consistent with some real-world studies that suggest aquatic environ-
ments can evoke stronger feelings of calmness or restoration than green spaces, particularly
when openness, natural sound, and visual movement are present [14,17,48]. However,
within the broader literature, overall evidence for a generalised blue-space advantage is
mixed, and further work is needed to determine whether this preference reflects environ-
mental features, cultural familiarity, or population-specific factors [14,26,48,49].

Among non-nature settings, the urban environment was consistently preferred over
the sci-fi environment. This likely reflects plausibility and familiarity: the urban scene
resembles real-world counselling or office spaces, whereas the sci-fi environment introduces
artificiality that may interfere with emotional grounding. This interpretation fits with
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research that suggests environmental incongruence might impair focus and interpersonal
comfort in VR [50,51].

Notably, focus and privacy showed weaker differentiation across environments. This
likely reflects task-level constraints rather than genuine equivalence between settings. The
disclosure task was brief and highly structured, placing modest demands on sustained at-
tention and thereby limiting the degree to which environmental features could differentially
shape focus. Perceptions of privacy were also likely shaped by participants’ awareness of
the experimental context, including the physical proximity of the experimenter, which may
have anchored privacy judgements across environments. Importantly, this pattern reflects
constrained interpretability rather than a lack of variability in the ratings themselves. Even
so, both dimensions were rated more positively in the nature environments than in the
non-nature environments. This pattern is consistent with an affective spillover, whereby the
calming and pleasant qualities of the nature scenes elevate broader evaluative judgements,
including privacy and focus.

4.3. Implications for VR Therapy and Conversational Systems

The findings have important implications for how VR might be used to support
counselling, peer support, and other emotionally meaningful conversations. The results
make it clear that the environment in VR is not a neutral backdrop. Even when everything
else in the interaction is kept the same, the setting itself influences how comfortable, calm,
and open people feel. Nature-themed environments consistently produced more positive
experiences, suggesting that they are a sensible starting point when designing VR platforms
intended for sensitive or emotionally charged dialogue. In contrast, highly artificial or
stylised settings, such as the sci-fi scene, tended to make people feel less at ease, which
highlights the value of choosing environments that feel plausible, familiar, and emotionally
grounded.

These insights also matter for newer applications, such as conversational agents or AI-
driven virtual therapists [52–55]. People’s willingness to disclose personal experiences, stay
focused, and engage meaningfully is shaped not only by the virtual conversation partner
but also by the environment that surrounds the interaction. This means that environmental
design is closely tied to the quality of the interpersonal experience, rather than being a
purely aesthetic decision. For psychological support, coaching, and digital mental-health
tools delivered in VR, nature-based settings offer a simple and effective way to help users
feel more comfortable and emotionally supported.

4.4. Limitations and Future Research

Several limitations should be acknowledged. The sample comprised psychology un-
dergraduates, which restricts generalisability and may partly explain the strong preference
for the seaside environment, given the coastal familiarity of Western Australian residents.
Interactions were also brief and highly structured, whereas longer or more naturalistic
therapeutic conversations may elicit different experiential patterns. As such, the present
study should be viewed as a foundational, laboratory-based investigation designed to iso-
late the influence of environmental cues under controlled conditions. The study examined
only four pre-built VIVE Sync environments, limiting the range of spatial, sensory, and
aesthetic features that could be tested. In addition, because the researcher remained physi-
cally nearby during disclosures, perceptions of privacy may have been constrained across
conditions. Some participants may also have experienced novelty effects associated with
using VR, which could have influenced their comfort or engagement during the interaction.
In addition, the findings may not generalise directly to avatar-free settings, group-based
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VR therapy, or multi-user clinical applications, which likely involve different interpersonal
dynamics.

Finally, all outcomes were self-reported, leaving open the question of how environ-
mental design shapes behavioural or physiological indicators of emotional grounding.
The absence of physiological indices such as heart rate variability (HRV) also limits the
ability to validate the self-reported calmness effects physiologically. Although emotional
and interpersonal responses to VR environments may plausibly vary as a function of age,
gender, prior VR familiarity, or cultural associations with natural and coastal settings, the
present study was not powered to support reliable moderation analyses. Accordingly,
no exploratory moderator tests were conducted. Ethnicity and prior familiarity with VR
were also not assessed, further limiting the ability to examine potential demographic or
experience-based moderators of these effects. Future research using larger and more diverse
samples should explicitly examine these individual differences. Additionally, the use of a
4-point scale may have reduced measurement sensitivity for some experiential dimensions,
especially focus and perceived privacy. This is noted as a limitation and should be explored
with higher-resolution scales in future work.

Future work should test whether the environmental effects observed here persist
in extended or clinically meaningful dialogues, including genuine therapeutic sessions
in VR with diverse clinically relevant populations [56–58]. A critical next step will be
to examine whether these effects hold in longer, less structured, and more clinically au-
thentic therapeutic interactions. More fine-grained manipulations of VR environments
in self-disclosure contexts, such as lighting, weather patterns, spatial openness, natural
soundscapes, or vegetation density, would help isolate the specific design elements that
support or hinder emotionally meaningful interaction [39,41,59]. Incorporating physiologi-
cal (e.g., heart rate, electrodermal activity) and behavioural measures (e.g., vocal markers,
disclosure depth) would provide stronger evidence for the mechanisms through which
environments influence user experience [38,39,45,60]. Finally, comparing interactions with
human partners, avatars, and LLM-driven conversational agents would determine whether
these environmental effects generalise to emerging VR-based digital mental health and
telepresence systems [52–55].

5. Conclusions
In summary, the present study demonstrates that the design of virtual environments

meaningfully shapes users’ psychological experience during emotionally significant conver-
sations in VR. Nature-themed settings supported greater comfort, calmness, and perceived
therapeutic suitability than non-nature environments, highlighting the importance of en-
vironmental design in emerging applications of VR for counselling, peer support, and
emotionally aware conversational systems. Although further work is needed to generalise
these findings beyond short laboratory interactions, the results offer a clear message for
researchers and designers: immersive environments are not passive backdrops but active
contributors to the quality of interpersonal experience. Treating environmental design as a
core component of VR communication systems will be essential as VR becomes increasingly
embedded in VR communication platforms that facilitate human–human interaction via
avatars and human communication with AI-driven avatars.

Supplementary Materials: The following supporting information can be downloaded at https:
//www.mdpi.com/article/10.3390/app16010033/s1. Table S1. Wilcoxon signed-rank z values
and effect sizes [r] for pairwise comparisons across environments for each experiential dimension.
G. = Garden, S. = Seaside, U. = Urban, S.F. = Sci-Fi.
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