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Abstract

Virtual reality (VR) has increasingly been explored to support mental health interven-
tions, including those informed by Cognitive Behavioural Therapy (CBT). However, many
VR-based CBT systems report limited usability evaluation and minimal practitioner in-
volvement, raising questions about their applicability beyond clinical settings. This study
aimed to conduct a usability-focused validation of a gamified VR platform translating
selected CBT-informed techniques for non-clinical use. Selected CBT techniques were
implemented as short VR mini-games guided by a design rationale emphasising simplic-
ity, symbolic interaction, and ease of use. A user study involving 58 university students
evaluated usability using the System Usability Scale (SUS), ISO 9241-11-informed usability
categories, and brief anxiety-related self-report measures. In addition, three psycholog-
ical practitioners reviewed the platform and assessed therapeutic coherence and design
alignment. Findings demonstrated good overall usability, positive immediate experiential
responses, and practitioner support for the platform’s therapeutic coherence and suitability
as a supportive digital wellbeing tool. The study demonstrates a structured usability-
based validation approach for VR systems translating CBT-informed techniques and offers
practical guidance for the design and evaluation of immersive mental health technologies.

Keywords: virtual reality; gamified interventions; cognitive behavioural therapy; usability
validation; digital mental health; human-computer interaction

1. Introduction
Virtual reality (VR) has increasingly been explored as a medium for supporting mental

health interventions [1]. By providing immersive and interactive environments, VR enables
users to engage with therapeutic exercises in ways that extend beyond traditional text-based
or conversational formats [2]. Within this context, VR is positioned as a complementary
format that may support therapeutic engagement outside formal clinical sessions. Although
research in this area continues to expand, evaluation practices across VR-based CBT systems
remain methodologically varied. Differences in study design, outcome measurement,
and reporting approaches make it difficult to interpret findings consistently or compare
results across studies. Therefore, questions remain regarding how such systems should be
systematically evaluated, particularly when intended for self-guided or non-clinical use.

Our previous review identified considerable variation in the evaluation of VR-based
mental health interventions, including differences in outcome measures, validation ap-
proaches, and stakeholder involvement [3]. These findings motivated the adoption of a
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usability-focused validation framework that integrates end-user evaluation with practi-
tioner perspectives.

In response to this context, the present study adopts a usability-focused validation
perspective to examine a gamified VR platform supporting selected CBT-informed activities.
This study positions usability as the primary validation construct within a non-clinical,
self-guided framework. The evaluation integrates standardised usability measures, short-
term experiential assessment, and structured practitioner input. Building upon a multi-
phase research programme that included a review study identifying challenges in the
evaluation of VR-based mental health interventions [3] and a subsequent pilot study
introducing and evaluating the platform [4], the present work provides a comprehensive
validation through a main study and practitioner validation. In doing so, the study extends
the initial pilot findings through a broader evaluation of usability and user experience,
introduces a multi-perspective assessment approach that integrates usability, experiential,
and practitioner perspectives, and contributes empirical evidence regarding the practical
suitability of self-guided VR-CBT experiences for non-clinical mental health support. The
findings indicate strong perceived usability, positive short-term experiential responses, and
practitioner support for the platform’s therapeutic coherence and suitability as a self-guided
digital mental health tool. To structure the evaluation, the study addresses the following
research questions:

RQ1: Does the VR platform achieve usability levels above established SUS benchmarks?

RQ2: How is perceived usability distributed across the usability categories informed by ISO 9241-11?

RQ3: Is there an immediate experiential change following interaction?

RQ4: How do practitioners evaluate therapeutic coherence and suitability for self-guided use?

2. Related Work and Research Gaps
Prior literature on serious games and virtual reality in mental health provides the

empirical context for this study. A recent scoping review identified recurring limitations
in evaluation consistency, study scale, and outcome measurement [3]. Serious games
and related interactive technologies have been explored as interactive formats supporting
Cognitive Behavioural Therapy (CBT). Early work reported positive engagement but em-
phasised the need for more structured and larger-scale evaluation [5]. Subsequent reviews
examining game-based interventions for depression and anxiety reported moderate symp-
tom improvements while noting persistent constraints related to small samples and limited
long-term evidence [6,7]. Broader analyses of game-based behaviour change similarly
highlighted the potential of interactive systems alongside ongoing design and evaluation
challenges [8,9].

Within this evolving landscape, VR-based interventions have received increased at-
tention for their capacity to provide immersive therapeutic environments. Reviews of VR
applications for anxiety and post-traumatic stress disorder reported encouraging outcomes
while highlighting methodological variation and the need for further high-quality clinical
evaluation [10,11]. Focused VR-CBT investigations have similarly employed heterogeneous
measures, including self-report instruments, behavioural and real-life assessments [12],
physiological indicators [13], and cognitive, behavioural, and psychophysiological mea-
sures reported in meta-analytic evidence [14]. This diversity of outcome approaches reflects
a fragmented evaluation landscape in which standardisation remains limited.

Beyond variability in measurement, additional structural constraints are evident in the
study scale and duration. Many systems continue to be evaluated through short-term stud-
ies involving relatively small participant samples [2,6,7], while previous VR studies have
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demonstrated promising outcomes in relatively small participant samples [1]. Previous re-
views have highlighted the importance of clinician involvement when implementing digital
therapeutic interventions [10]. In addition to evaluation and scale constraints, implemen-
tation depth varies across the literature. Although CBT principles are widely referenced,
considerable variation exists in the design and implementation of interactive therapeutic
systems [5,6,9]. Fully interactive VR systems grounded in explicit design rationale and
systematic usability evaluation remain comparatively underdeveloped. Taken together, the
literature highlights persistent gaps in evaluation standardisation, study scale, practitioner
integration, and immersive translation. The present study addresses these gaps through a
usability-focused validation of a gamified VR platform supporting CBT-informed activities
in a non-clinical context.

3. Design Rationale
This section outlines how therapeutic objectives informed the structure and interaction

design of the virtual reality platform. Detailed system architecture and implementation
processes are reported in [4]. The present section summarises the therapeutic foundations
and translation principles relevant to the interpretation of the usability findings.

3.1. Therapeutic Foundations and Technique Selection

A two-stage selection process ensured alignment with Cognitive Behavioural Therapy
(CBT) objectives. Resource criteria guided the identification of appropriate CBT materials,
followed by technique criteria used to select exercises suitable for VR implementation.
Two primary sources were selected: Cognitive Therapy Techniques for Children and
Adolescents [15] and the Anxiety Management Self-Help Workbook [16]. These resources
were chosen for their structured format and practical, step-based exercises. Four techniques
were implemented: Bubble Breathing, Square Breathing, Traffic-Light Steps, and Thought–
Feeling Hoops. Selection was based on structured formulation, clinical grounding, and
suitability for brief self-guided VR interaction.

3.2. Translation into VR Interaction

Each technique was translated into a standalone VR mini-game, preserving core
therapeutic structure while supporting experiential engagement. Implementation is centred
on a single interaction cycle per activity to maintain clarity and reduce cognitive load.
Bubble Breathing and Square Breathing were implemented through guided breathing cycles
based on structured pacing [16]. Traffic-light steps were represented through sequential
interaction stages supporting pause, reflection, and response selection. Thought–Feeling
Hoops translated cognitive–emotional mapping into symbolic spatial interaction [15].
Figure 1 provides an overview of the implemented mini-games.

3.3. Development Principles

Development followed a modular approach, enabling independent mini-games and
simplified interaction logic. Environments prioritised visual clarity and restrained motion
to reduce sensory strain. Audio guidance supported independent completion without
external facilitation. Design decisions were guided by therapeutic alignment and usability
considerations. Further technical details are available in [4]. This condensed rationale
establishes the conceptual link between CBT techniques and VR implementation necessary
for interpreting subsequent evaluation findings.
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Figure 1. Overview of the VR mini-game environments: (a) Bubble Breathing, (b) Square Breathing,
(c) Thought–Feeling Hoops, and (d) Traffic Light Steps. In (d), the red, amber, and green colours
represent sequential stages supporting pause, reflection, and response selection, respectively.

4. Evaluation Methodology
This section outlines the methodology used to evaluate the virtual reality platform,

focusing on usability, short-term experiential response, and therapeutic coherence within a
non-clinical, self-guided context.

4.1. Study Design and Participants

The evaluation followed a staged design comprising a pilot study, a main user study,
and practitioner validation. The pilot study involved 28 university students and examined
feasibility and usability issues, informing refinements before the main evaluation. The
main study included 58 participants and focused on structured usability assessment and
short-term experiential response. Practitioner validation involved three psychological prac-
titioners with professional backgrounds in organisational psychology and high-intensity
Cognitive Behavioural Therapy (CBT). All practitioners evaluated the complete set of four
VR mini-games to assess the clarity, therapeutic coherence, and appropriateness of the
translated CBT-informed techniques for self-guided use. Unlike the user study, in which
each participant experienced a single self-selected mini-game, practitioners reviewed the
full platform to provide a comprehensive professional evaluation of the translation of
CBT-informed techniques rather than the technical implementation. Participants were
recruited through voluntary university participation. A student sample was selected due
to its suitability for evaluating a gamified, self-guided VR platform, as this demographic
commonly interacts with digital systems with minimal instruction. No prior VR or CBT
experience was required, enabling assessment of first-time interaction. Practitioners com-
pleted a structured survey assessing usability and therapeutic relevance and were provided
with a summary of the main study results. This enabled commentary on both platform de-
sign and alignment between user-reported outcomes and therapeutic expectations. Ethical
approval was obtained before data collection, and all procedures followed institutional
guidelines for research involving human participants.

4.2. Survey Design and Evaluation Procedures

Evaluation measures captured usability, short-term experiential response, and ther-
apeutic relevance within a unified framework. The survey design drew on three estab-
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lished sources: the System Usability Scale (SUS) [17], usability criteria derived from ISO
9241-11 [18], and the Generalised Anxiety Disorder scale (GAD-7) [19]. System usability
was assessed using SUS, with standard scoring procedures applied to obtain benchmark-
comparable scores. In addition, ISO 9241-11 dimensions were used as an interpretative
framework to provide domain-level analysis of usability constructs within the VR context,
enabling examination of ease of use, clarity of instructions, accessibility, consistency, and
error handling alongside overall SUS scores. The relationship between SUS items and ISO
usability areas is presented in Table 1. The GAD-7 was included to capture participants’
immediate experiential response following interaction with the VR platform. As a standard-
ized self-report measure, it was used to support the interpretation of short-term changes
in participants’ responses within the overall validation framework, complementing the
usability assessment and practitioner evaluation. Open-ended questions were included to
gather participant reflections on comfort, engagement, and clarity of interaction. The study
used an Oculus Rift VR headset connected to a laptop running the platform. Surveys were
administered electronically using a tablet. Each session followed a standardised procedure.
Participants reviewed an information sheet, provided informed consent, and completed
the pre-experience survey. Before entering the VR session, they were presented with a
brief description of the purpose of each mini-game and were invited to select the activity
that best matched their current needs. This self-selection process was designed to reflect
the intended self-guided use of the platform. Of the 58 participants, 20 (34%) selected
Traffic-Light Steps, 16 (28%) selected Bubble Breathing, 13 (22%) selected Thought–Feeling
Hoops, and 9 (16%) selected Square Breathing. Following the VR session, participants
completed the post-experience survey and received a short debrief.

Table 1. Organisation of questionnaire items according to ISO 9241-11 usability dimensions.

Item SUS/Additional Item Usability Dimension

1 I think that I would like to use this system frequently. Ease of Use
2 The system accommodated all my physical and interaction needs. Accessibility
3 I thought the system was easy to use. Ease of Use
4 I found the instructions provided by the VR system clear and easy to follow. Clarity of Instructions
5 I was able to access all necessary features with ease. Accessibility

6 I think that I would need the support of a technical person to be able to use this
system. Accessibility

7 The VR system’s features and therapeutic tools are well integrated, enhancing
my therapeutic experience. Accessibility

8 I thought there was too much inconsistency in this system. Consistency
9 The similar functions worked in similar ways each time I used them. Consistency
10 I would imagine that most people would learn to use this system very quickly. Clarity of Instructions
11 I found the system very cumbersome to use. Error Handling
12 I felt very confident using the system. Error Handling
13 I needed to learn a lot of things before I could get going with this system. Clarity of Instructions

4.3. Data Analysis

Quantitative and qualitative data were analysed to examine usability, experiential
response, and therapeutic relevance. SUS scores were calculated using the standard pro-
cedure described by Brooke [17], adjusting for item polarity and producing a total score
on a 0–100 scale. This enabled comparison with established benchmarks. To provide
domain-level insight beyond overall SUS scoring, ISO 9241-11 usability principles were
incorporated as an analytical framework alongside the SUS results. Rather than applying
ISO as a separate measurement instrument, the usability questionnaire was organised into
five researcher-defined operational usability categories informed by ISO 9241-11 principles:
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ease of use, clarity of instructions, accessibility, consistency, and error handling [18]. To
support domain-level interpretation of usability outcomes, SUS items and supplemen-
tary usability questions were organised according to the underlying usability principles
described in ISO 9241-11 while retaining the standard SUS scoring procedure. Domain
scores were calculated using the arithmetic mean of associated items, allowing both overall
and domain-specific analysis. The internal consistency of the SUS questionnaire was as-
sessed using Cronbach’s alpha (α = 0.684), indicating acceptable internal consistency for
the present study. The operational usability categories were used to support structured
interpretation of usability outcomes and were not intended to represent independent psy-
chometric subscales. For the GAD-7, pre- and post-experience scores were calculated using
the standard scoring procedure [19]. Differences between scores were examined to identify
immediate changes following VR interaction. Within the overall validation framework,
the GAD-7 was treated as an experiential indicator to capture participants’ immediate
responses following interaction with the platform and to complement the usability and
practitioner evaluations. Qualitative responses from participants and practitioners were
analysed using thematic analysis [20]. Coding was conducted by the researcher using an
inductive approach, allowing themes to emerge directly from the data through an iterative
process of reviewing, coding, and refining recurring patterns. An iterative coding process
identified recurring patterns related to usability, interaction clarity, emotional response, and
therapeutic coherence. These findings informed interpretation of the quantitative results
and highlighted areas for refinement.

5. User-Based Evaluation Results
This section presents findings from the main user study, including participant char-

acteristics, short-term experiential response, system usability, and qualitative feedback.
Together, these results provide an empirical basis for evaluating the platform for brief,
self-guided, non-clinical use.

5.1. Participant Characteristics and Contextual Information

The main study included 58 university students: undergraduate (52%), master’s (31%),
and doctoral (17%) students. This distribution reflects a mixed academic cohort, allowing
evaluation across varying levels of academic experience. Participants reported prior VR
experience as follows: 67% had previous exposure, while 33% had none. This variation
supports assessment of usability for both experienced and first-time users. The combination
of academic diversity and mixed VR exposure provides context for interpreting subsequent
findings. Participant characteristics are summarised in Table 2.

Table 2. Participant characteristics.

Academic Level

Undergraduate student 30 52%
Master‘s student 18 31%

PhD student 10 17%

Previous Experience

Yes 39 67%
No 19 33%

5.2. Short-Term Experiential Response (GAD-7)

Short-term experiential response was examined using the Generalised Anxiety Disor-
der 7-item scale (GAD-7) [19], administered before and after VR interaction. The pre-session
mean GAD-7 score was 7.16 (SD = 5.28), which decreased to 3.36 (SD = 3.62) following the
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VR session. Categorical analysis showed a shift from minimal (29%), mild (38%), moderate
(24%), and severe (9%) anxiety pre-session to minimal (69%), mild (26%), and moderate
(5%) post-session, with no participants remaining in the severe category as presented in
Table 3. A paired-samples t-test indicated a statistically significant change between pre-
and post-experience scores, t(57) = 7.53, p < 0.001, Cohen’s d = 0.99, 95% CI [2.78, 4.80],
representing a large effect size. Because the distribution of the difference scores did not
satisfy the normality assumption (Shapiro–Wilk = 0.923, p = 0.001), a Wilcoxon signed-rank
test was conducted as a sensitivity analysis. The non-parametric analysis confirmed the
same overall conclusion, indicating a significant reduction in GAD-7 scores following the
VR session (Z = −5.772, p < 0.001). Within the scope of this evaluation, the observed differ-
ence is interpreted as an immediate experiential change associated with the VR interaction
rather than evidence of clinical or therapeutic effect. These findings should therefore be
interpreted as immediate post-experience responses within a single-session evaluation and
not as indicators of long-term therapeutic outcomes.

Table 3. Distribution of GAD-7 anxiety severity categories before and after the VR experience.

GAD-7 Category Pre (%) Post (%)

Minimal Anxiety 29 69
Mild Anxiety 38 26

Moderate Anxiety 24 5
Severe Anxiety 9 0

System usability was assessed using SUS. Most participants rated the system within
Good or Excellent ranges, with fewer in the Marginal category and very few in Poor.
Figure 2 illustrates this distribution. The mean SUS score was 76.98 (SD = 12.45, 95% CI
[73.71, 80.26]), corresponding to the good usability category according to established SUS
interpretation guidelines. This score is above the commonly accepted usability benchmark
of 68, indicating a positive level of perceived usability. This suggests participants were able
to understand and interact with the platform with minimal difficulty. Positive ratings were
observed across users with and without prior VR experience, supporting suitability for
short self-guided use.

Figure 2. Distribution of participants across SUS usability benchmark categories.

5.3. ISO 9241-11 Usability Dimensions

To complement the SUS score, selected ISO 9241-11:2018 dimensions were anal-
ysed [18]. Five domains were examined: clarity of instructions, ease of use, consistency,
accessibility, and error handling. Descriptive statistics are presented in Table 4.
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Table 4. Descriptive statistics (M, SD) for ISO 9241-11 usability dimensions.

ISO Usability Dimension Mean (M) SD

Clarity of Instructions 3.36 0.62
Ease of Use 3.20 0.63

Accessibility 3.09 0.58
Consistency 2.72 0.79

Error Handling 3.18 0.83

Clarity of instructions (M = 3.36, SD = 0.62) and ease of use (M = 3.20, SD = 0.63)
received the highest ratings. Accessibility (M = 3.09, SD = 0.58) was also rated positively.
Consistency received lower ratings (M = 2.72, SD = 0.79), indicating some variation in
interaction experience. Although lower than the other domains, consistency remained
within the positive range and did not substantially affect overall usability ratings. Error
handling (M = 3.18, SD = 0.83) was rated positively. These findings provide a domain-level
view of usability strengths and areas for refinement.

5.4. Participant Feedback

Qualitative feedback was collected using structured checklist-based items informed
by pilot study themes. The most frequently reported positive aspects are summarised in
Table 5. Ease of use was most frequently selected, followed by relaxing audio, immer-
sive environment, and clear instructions. A smaller proportion selected effectiveness of
the technique.

Table 5. Frequency of participant-reported positive aspects of the VR CBT game prototypes.

Category Frequency (n) Percentage (%)

Ease of Use 41 70.7
Relaxing Audio 34 58.6

The Immersive Environment 32 55.2
Clear Instructions 30 51.7

Effectiveness of the Technique 19 32.8
Other 2 3.4

Table 6 summarises the participant-reported areas for improvement. Longer exercises
were most frequently selected, followed by increased interactivity, improved graphics, and
greater personalisation. Clearer instructions were selected by a small proportion, consistent
with earlier findings.

Table 6. Frequency of participant-reported areas for improvement in the VR CBT game prototypes.

Category Frequency (n) Percentage (%)

Longer Exercises 42 72.4
More Interactive 25 43.1
Better Graphics 22 37.9

More Personalisation Options 21 36.2
Clearer Instructions 5 8.6

Other 1 1.7

Overall, qualitative findings were consistent with the quantitative results, reinforcing
the platform’s perceived usability while highlighting opportunities for further refinement
and enhancement.
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6. Practitioner Validation Results
Practitioner validation complemented the user-based evaluation by examining usabil-

ity, therapeutic coherence, and suitability from a professional perspective. Three psycho-
logical practitioners with experience in CBT-informed and wellbeing-focused interventions
participated. The validation followed two stages. First, practitioners interacted with the
VR platform and completed the SUS [17]. SUS scores were 95, 80, and 95, with a mean of
90.0, indicating high perceived usability. All practitioner scores fell within the Excellent
usability range according to established SUS interpretation guidelines. The narrow score
range reflects convergence in professional judgement regarding clarity, ease of use, and
system coherence. In the second stage, practitioners reviewed a structured report sum-
marising user-based results and provided written reflections on therapeutic suitability and
user outcomes. Responses were analysed using thematic analysis following Braun and
Clarke [20]. Recurring themes included therapeutic coherence, highlighting alignment
between VR activities and CBT constructs such as breathing regulation and emotional
awareness. Practitioners emphasised interaction simplicity and controlled cognitive load,
noting the importance of reduced stimulation for users experiencing stress or limited VR
familiarity. Suitability for self-guided use was also highlighted, with brief sessions and
predictable structure supporting independent engagement. Additional themes included
user autonomy and personalisation, emotional safety, and the appropriateness of outcome
measurement. Practitioners highlighted the value of providing users with greater flexibility
to tailor their experience while maintaining a simple and supportive interaction structure.
They also emphasised the importance of emotional safety and accessibility, particularly
for individuals who may be unfamiliar with VR environments. Practitioners stressed that
the platform should be positioned as a supportive digital wellbeing tool rather than a
replacement for therapist-led CBT. While practitioners viewed the platform positively over-
all, one practitioner also questioned the suitability of GAD-7 for very short interventions,
supporting cautious interpretation of the observed short-term changes and reinforcing the
exploratory nature of the experiential findings.

7. Discussion
This study examined the usability of a gamified VR platform supporting CBT-informed

activities in a non-clinical context. By integrating standardised usability measures, short-
term experiential assessment, and structured practitioner validation, the evaluation moves
beyond feasibility testing toward a more structured validation model. The observed levels
of perceived usability are consistent with previous studies reporting high user acceptance
and positive engagement with interactive mental health interventions, including VR-based
applications [5,11]. In contrast to studies where usability is treated descriptively, this study
positioned usability as the primary validation construct. This emphasis is particularly
relevant for self-guided systems, where clarity of interaction and ease of use directly
influence accessibility and engagement. The SUS results, together with domain-level
interpretation using ISO 9241-11 [18], suggest that simplicity of structure and controlled
interaction design supported a consistent user experience. The integration of SUS and ISO-
based interpretation provides complementary perspectives on usability. While SUS captures
perceived usability and acceptability, ISO domains allow examination of specific usability
dimensions within context. The consistency across these usability categories suggests
that participants experienced few barriers during interaction, reinforcing the platform’s
suitability for self-guided VR-CBT use. The qualitative findings further supported this
interpretation, with participants frequently identifying ease of use and clear instructions
as positive aspects of the platform while reporting relatively few concerns related to
usability barriers.
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Changes observed in self-reported anxiety scores should be interpreted within the non-
clinical scope of the study. The GAD-7 was applied as a short-term experiential indicator
rather than a diagnostic tool [19]. Given the single-session design, the observed differences
represent immediate experiential variation associated with the VR interaction, without
implying sustained therapeutic impact. Within the present study, participants engaged with
the platform as an integrated VR experience in which CBT-informed activities, immersive
interaction, and usability-oriented design were intentionally combined. Because the present
study did not include a control condition, alternative explanations such as brief relaxation,
the novelty of the immersive VR experience, expectancy effects, or regression to the mean
cannot be excluded. Consequently, the observed short-term changes should be interpreted
cautiously as immediate experiential responses rather than evidence of the specific effec-
tiveness of the CBT-informed activities. This integrated evaluation is consistent with the
study’s objective of validating the practical suitability of translating CBT-informed activities
into an immersive, self-guided VR environment. Practitioner validation provides an initial
professional perspective on the therapeutic coherence, interaction simplicity, and suitability
of the translated CBT-informed techniques for self-guided use. Consistent themes related
to therapeutic coherence, interaction simplicity, and suitability for self-guided use suggest
alignment between the platform’s design rationale and professional expectations. While
users expressed interest in longer or more varied activities, practitioners consistently em-
phasised maintaining interaction simplicity and controlling cognitive load to preserve
accessibility and therapeutic clarity. Rather than representing conflicting viewpoints, these
perspectives highlight an important balance between user expectations and practitioner rec-
ommendations when designing self-guided VR-CBT experiences. Practitioners’ emphasis
on positioning the system as a supportive tool aligns with previous literature recommend-
ing that digital therapeutic technologies complement, rather than replace, professional
support [10]. Taken together, the convergence between quantitative usability outcomes,
experiential indicators, and practitioner perspectives supports the internal coherence of the
evaluation framework. Beyond evaluating a single VR application, the study demonstrates
how user-centred usability assessment, experiential measures, and practitioner validation
can be integrated within a unified evaluation process for self-guided VR mental health
technologies. This contribution is particularly relevant for emerging VR-CBT systems,
where evaluation practices remain heterogeneous and practitioner involvement is often
limited. By providing empirical evidence from both users and practitioners, the study
offers a structured validation approach that may support the future design, assessment,
and implementation of non-clinical VR-based mental health interventions.

8. Limitations and Future Work
Several limitations should be considered when interpreting these findings. First, the

sample consisted of university students, which may limit generalisability. Although appro-
priate for usability evaluation of a self-guided VR platform, future research should examine
broader demographic groups. Second, the evaluation was based on a single-session interac-
tion. Findings therefore reflect immediate usability perceptions and short-term experiential
response. Future studies could explore repeated or longer-term engagement to assess
sustained interaction patterns. Third, the GAD-7 was used as a short-term experiential
indicator within a non-clinical context [19]. While applied cautiously, it remains a clin-
ically oriented instrument. Future controlled study designs incorporating comparison
conditions may provide further insight into the relative contribution of CBT-informed
interaction elements within the overall immersive VR experience. Such designs would
complement the present validation framework by enabling more detailed examination of
individual intervention components. Additional measures tailored to non-clinical digital
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well-being contexts may also strengthen future evaluations. Practitioner validation pro-
vided an initial professional perspective on the therapeutic coherence of the translated
CBT-informed techniques. Future work could extend practitioner involvement through a
broader range of practitioners, co-design processes, and expert review to further strengthen
professional validation.

9. Conclusions
This study presented a usability-focused validation of a gamified virtual reality plat-

form translating selected CBT-informed techniques into brief self-guided activities for non-
clinical use. The evaluation integrated standardised usability assessment, short-term expe-
riential measures, qualitative feedback, and practitioner validation to provide a structured
assessment framework. Findings demonstrated good overall usability, positive user percep-
tions across multiple usability dimensions, and practitioner support for the platform’s ther-
apeutic coherence and suitability for independent engagement. Participants also reported
positive short-term experiential responses following interaction, although these findings
should be interpreted within the context of a single-session, non-clinical evaluation.

The study contributes to the growing body of research exploring the use of VR for
mental health support by emphasising usability as a primary validation construct. The
integration of SUS, ISO 9241-11 usability dimensions, qualitative user feedback, and practi-
tioner perspectives provided complementary evidence supporting the platform’s design
rationale and overall evaluation framework.

Rather than positioning the platform as a therapeutic intervention, the findings support
its potential as a supportive digital wellbeing tool incorporating CBT-informed activities.
The study demonstrates how user-centred usability assessment, experiential measures,
and practitioner validation can be integrated within a structured evaluation process for
self-guided VR mental health technologies.
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