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Motivated by the unique experience of creating three-dimensional artworks in virtual reality (VR) and the need for teletherapy due to the global pandemic, we conducted this pilot case study to explore the feasibility and effectiveness of using a custom-designed collaborative virtual environment (CVE) to enable remote arts therapy. Three participants (two females and one male) experiencing moderate to high stress as measured by the Perceived Stress Scale (PSS) joined this study. Each participant had eight 45-minute one-on-one sessions with the therapist for eight consecutive weeks. These eight sessions covered eight art creation themes and were delivered following pre-designed protocols. The CVE was the only medium to facilitate the sessions, during which the therapist and the participants were physically separated into two rooms. The quantitative and qualitative results suggested that the CVE-enabled approach was generally feasible and was welcomed by both the participants and the therapist. However, more evidence of the approach’s effectiveness in enhancing the participants’ mental wellbeing is needed because the results of the pilot case study were affected by the pandemic. The advantages and disadvantages of this approach and the CVE were investigated from practicality and technological affordance perspectives. Potential improvements to the CVE are also proposed to better facilitate the practice of remote arts therapy in CVE. We encourage future studies to cautiously investigate CVE-enabled remote arts therapy in clinical settings and collect more evidence regarding its effectiveness in addressing clinically diagnosed mental disorders and other complications.
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1 INTRODUCTION
Arts therapy is a term that umbrellas the psychotherapeutic use of various art forms (e.g., painting, music, dance, drama, etc.) by therapists to improve clients’ psychological wellbeing (Malchiodi, 2011; Zubala et al., 2021). The practice of arts therapy is mainly based on the idea that creative processing can facilitate the non-verbal communication of feelings and thoughts (Malchiodi, 2011). Under the umbrella of arts therapy, psychoeducational, humanistic, and systemic approaches are commonly employed in practice (Malchiodi, 2011; Rubin, 2012). Although technology-assisted psychotherapy practices are getting increasingly popular, there are some concerns about the practice of arts therapy purely in the technology-assisted format (Robledo Yamamoto et al., 2021). Among these concerns, the most prominent one is the challenge of translating and maintaining the unique triangular therapeutic relationship between the therapist, the client, and the artworks in the digital world, which could be crucial to the success of arts therapy (Gussak and Rosal, 2015).
Motivated by the unique experience of creating three-dimensional artworks in virtual reality (VR), a few pilot studies have been conducted to investigate the feasibility of using off-the-shelf VR applications to enable arts therapy. For example, Haeyen et al. (2021) invited five art therapists and two psychomotor therapists to experiment with Tilt Brush1 in their clinical practice. Kaimal et al. (2020) conducted a similar study to collect qualitative feedback from participants with more diverse backgrounds outside the clinical setting regarding the use of Tilt Brush1 and Kodon2 for art making. In both studies, the VR applications were considered as a promising medium for enabling arts therapy and were generally welcomed by the participants. However, because these off-the-shelf VR applications were designed to provide single-user experiences, therapists could only observe the art creation process on computer monitors without actual participation. Hence, it is unclear whether the unique triangular therapeutic relationship could be facilitated. It is also largely unknown how the therapeutic approaches should be adapted when such a new medium is used to enable arts therapy.
This paper reports a pilot case study that aimed to explore the feasibility and effectiveness of using a custom-designed collaborative virtual environment (CVE) to enable remote arts therapy. To address the most prominent concern of practising remote arts therapy, the CVE was designed to translate and maintain the triangular therapeutic relationship between the therapist, the client, and the artworks in the purely virtual space, so that the conventional therapeutic approaches could be easily practised remotely with minimal adaptation. Instead of tackling mental disorders in the clinical setting, which might lead to ethical concerns over using this utterly new approach, this study focused on improving youth’s mental wellbeing and reducing perceived stress. Compared to previous studies on using VR for enabling arts therapy, this pilot case study significantly contributes to this area of research in the following aspects. First, this study pioneers the use of CVE to deliver remote arts therapy following pre-designed protocols, which aligned with well-defined psychotherapeutic objectives; During all psychotherapeutic sessions, the participants and the therapist were always separated physically, and they could only communicate in the virtual space via self-avatars. As far as we know, this approach had never been employed in prior studies. Second, the mixed-methods approach helped us collect both quantitative and qualitative evidence on the feasibility and effectiveness; Our findings suggested that using CVE to enable remote arts therapy was generally feasible and was welcomed by both the participants and the therapist. However, more evidence of the approach’s effectiveness in enhancing the participants’ mental wellbeing is needed in future studies because the results of the pilot case study were affected by the pandemic. Finally, based on the feedback from the participants and the therapist, the advantages and disadvantages of our approach are discussed here from the perspectives of practicality and technological affordance. The discussion leads to potential improvements to the CVE that can better facilitate the practice of remote arts therapy in CVE.
2 RELATED WORK
2.1 Collaborative virtual environment
CVE is a networked environment in which multiple users share the same set of virtual scenes and virtual worlds and participate in collaborative tasks or simply socialising via their own enabling devices, such as Head-mounted Displays (HMDs) (Benford et al., 2001). Compared to conventional means of technology-enabled communication, CVE can induce a better sense of copresence [i.e., the sense of being there with someone else (Biocca et al., 2003)], because it can offer a wide set of verbal and non-verbal social cues with high fidelity and immersion (Short et al., 1976; Biocca and Levy, 2013; Jung et al., 2021). Prior studies have demonstrated the importance of non-verbal social cues in interpersonal communication (Riggio and Friedman, 1986; Slater and Steed, 2002; Won et al., 2014). In CVEs, non-verbal social cues are commonly presented as gestures and facial expressions of avatars that are driven by users’ gestures and facial expressions in the physical world. These non-verbal social cues have been found to affect the perception of social experiences in CVEs. For example, Slater and Steed found that participants who received negative non-verbal feedback from their interaction partners in the CVE experienced higher levels of anxiety compared to those who received positive or neutral non-verbal feedback (Slater and Steed, 2002). Moreover, Herrera et al. found that the behavioural realism of avatars afforded to users in the CVE could also affect their non-verbal behaviours in the physical world (Herrera et al., 2020).
The CVE’s ability to offer a wide set of verbal and non-verbal social cues during avatar-mediated communications makes it a promising medium to deliver psychotherapeutic sessions remotely; besides connecting therapists and clients who might be in different physical locations, the medium can support social interactions that are close to the face-to-face experience while keeping the privacy of clients protected if they desire to do so. As the global pandemic stays, there is an increasing interest and demand in using CVE to deliver psychotherapy remotely and connect therapists with clients during this challenging time. For example, in a pilot study, Gumilar et al. (2021) designed a CVE for online counselling. The study found that non-verbal social cues (e.g., eye gazes) represented in the CVE could affect the feeling of connectedness as suggested by the participants’ neural activities collected during social interactions in the CVE. However, the feasibility and effectiveness of practising psychotherapy in CVEs are still underexplored and need to be further investigated.
2.2 Virtual reality and arts therapy
The term VR was first coined in the 1980s by Jaron Lanier to describe a computer-generated virtual world. Since then, the scope of the term has been greatly expanded, covering both the enabling technologies and the human experience. Steuer suggested that “the key to defining VR in terms of human experience rather than technological hardware is the concept of presence” (p. 75) and defining VR solely by the technological capabilities was lacking in providing insights on the processes or effects of using VR (Steuer, 1992). The concept of presence, which might be interpreted slightly differently in various contexts but shares the similar idea of the sense of being there, is now widely regarded as the desired design outcome of VR experiences, thus a metric for measuring the quality of the experiences (Skarbez et al., 2017; Slater et al., 2022). Slater further developed the concept of presence by introducing place illusion (PI) and plausibility illusion (Psi) (Slater, 2009); The former was defined as “the qualia of having a sensation of being in a real place” (p. 3549)—A similar concept to the sense of being there and the latter referred to “the illusion that the scenario being depicted is actually occurring” (p. 3549). Slater also suggested that PI and Psi could lead to the participants’ realistic behaviours in virtual environments (Slater, 2009).
The aforementioned perceptual illusions during VR exposure and their potential impacts on human behaviours had inspired and supported the practice of psychotherapy in VR; Prior studies have provided strong evidence regarding the effectiveness of VR in the treatment of anxiety disorders (Opriş et al., 2012; Dellazizzo et al., 2020), depression (Fodor et al., 2018), and posttraumatic stress disorder (PTSD) (Deng et al., 2019). The most common psychotherapeutic approach that has been practised in VR is cognitive behavioural therapy (CBT)—A talking therapy that can help manage mental disorders by changing the way patients think and thus behave. VR environments are highly controllable and safe but also interactive and realistic, which can reduce the reliance on imaginative and abstract thinking skills during CBT (Scozzari and Gamberini, 2011).
In contrast, the experiment of arts therapy in VR has just started recently with off-the-shelf VR applications. For example, Haeyen et al. (2021) invited five art therapists and two psychomotor therapists to experiment with Tilt Brush1 in their clinical practice using the Lean Startup Method. The qualitative results showed that the therapists viewed Tilt Brush1 as an application with much potential in the clinical practice. The study also suggested that existing methodologies might need to be adapted for practising arts therapy in VR (Kaimal et al., 2020). Conducted a similar study to collect qualitative feedback from participants with more diverse backgrounds outside the clinical setting regarding the use of Tilt Brush1 and Kodon2 for art making. The results suggested that the medium had its uniqueness that could be more engaging and attractive than conventional media for art making; also, VR-enabled arts therapy could be more helpful for certain groups of participants (e.g., participants in the immune-compromised environment and participants with deficits in fine motor control). However, the authors also adverted that the off-the-shelf applications they tested did not allow multiple individuals to be in the same virtual space simultaneously, limiting the therapists’ viewing and interpretation of the artworks and communications with the clients. To address such limitations might need to either adapt existing psychotherapeutic methodologies significantly, as suggested by Haeyen et al. (2021), or transform existing single-user VR applications into multi-user CVEs so that the unique triangular therapeutic relationship between the therapist, the client, and the artworks could be translated and maintained.
3 RESEARCH QUESTIONS
To fill the knowledge gaps, this pilot trial study was scoped to investigate two important research questions by using a custom-designed CVE for remote arts therapy. The first research question is whether the CVE-enabled approach is feasible, given the concern about translating and maintaining the triangular relationship between the therapist, the client, and the artworks in the virtual world (Gussak and Rosal, 2015). Previous studies [e.g., (Kaimal et al., 2020; Haeyen et al., 2021)] have never delivered a complete intervention involving multiple psychotherapeutic sessions in a purely digital format. Hence, our pilot case study will be the first to tackle this question regarding the feasibility of VR-enabled arts therapy and, more importantly, CVE-enabled remote arts therapy. The second research question is whether the CVE-enabled approach is effective in enhancing youth’s mental wellbeing and reducing perceived stress. On top of these two research questions, we also investigated the advantages and disadvantages of the custom-designed CVE in delivering remote arts therapy from the perspectives of practicality and technological affordances. Potential improvements to the CVE will also be proposed to better facilitate the practice of remote arts therapy in CVEs.
4 METHOD
4.1 Study design
The study was designed to be a case study that employed the mixed-method approach. Although conducting a case study is very time-consuming, we still chose to do so mainly because of the nature of arts therapy, which tends to be highly personal and expressive (Gussak and Rosal, 2015). This study design allowed us to study each subject more profoundly and reduced the potential of diluting the results due to between-subject differences, such as psychotherapeutic needs and art creation skills and experiences. The mixed-method approach was adopted to help us collect not only quantitative data but also qualitative evidence on the feasibility and effectiveness, which should be as valuable given the pioneering nature of this study.
The protocols of the psychotherapeutic sessions (see Section 4.7) were designed to enhancing the participants’ mental wellbeing and perceived stress. Instead of targeting clinically diagnosed mental disorders, focusing on mental wellbeing and perceived stress could help the results benefit a broader population and address the ethical concerns over conducting clinical trials using an utterly new approach.
4.2 Participants
The ethics application of this study was approved by the Institutional Review Board of The Hong Kong Polytechnic University. Three participants were recruited for the pilot case study via on-campus flyers. The participants were all experiencing a moderate or high level of stress as measured using the Perceived Stress Scale (PSS) (see Section 4.3.2), but none of them had a clinical diagnosis of mental disorders. The detailed demographics of the three participants are as follows.
• Participant 1– a female participant in her early twenties with no colour vision deficits or epilepsy. The participant had minimal experience with VR and never participated in art creation activities. Before joining any arts therapy sessions, her PSS score was 17, considered moderate perceived stress. She rated her stress level as 3 out of 5. During the phone call with the experimenter (see Section 4.6), she said her stress was mainly due to her study and worrying about her future.
• Participant 2– a female participant in her mid-twenties with no colour vision deficits or epilepsy. The participant had recently joined a VR technologies workshop and sometimes drew during her leisure time. Before joining any arts therapy sessions, her PSS score was 35, considered high perceived stress. She rated her stress level as 3 out of 5. During the phone call, the experimenter knew that her stress was due to challenges in her private life and study.
• Participant 3– a male participant in his mid-twenties with no colour vision deficits or epilepsy. The participant played some VR games before and rarely participated in art creation activities. Before joining any arts therapy sessions, his PSS score was 25, considered moderate perceived stress. He rated his stress level as 4 out of 5. During the phone call with the experimenter, he said his stress mainly came from his professional development, which was quite demanding for him.
4.3 Measures and instruments
4.3.1 Mental wellbeing
The Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS) (Tennant et al., 2007) was used to measure the participants’ mental wellbeing. The scale has 14 positively worded statements covering feeling and functioning aspects of mental wellbeing. Each item is on a 5-point Likert-type scale anchored with “none of the time” (1) and “all the time” (5). The minimum score is 14 and the maximum is 70, with higher scores indicating better mental wellbeing.
4.3.2 Perceived stress
The Perceived Stress Scale (PSS) (Cohen et al., 1983) was used to measure the participants’ perceived stress in the most recent month. The scale has ten items on a 5-point Likert-type scale ranging from “never” (0) to “very often” (4). The scores can range from 0 to 40 with higher scores indicating higher perceived stress.
Roger’s Happy/Sad Face Scale (Rogers, 1981) was also used to quickly assess the participants’ mental wellbeing before and after each session so that the longitudinal changes could be observed (see Section 4.6). The pictorial scale can be used to quickly assess mood, anxiety, and pain on a scale of 0–4, indicating no symptoms and worst possible symptoms respectively. The scale is often used as a convenient instrument to assess the outcomes of arts therapy [e.g., (Gallagher and Steele, 2002; Shella, 2018)].
4.3.3 System usability
The System Usability Scale (SUS) (Brooke, 1996) was used to measure the usability of our custom-designed CVE. The scale is one of the most widely used instrument to conduct subjective assessments of usability. It has ten items on a 5-point Likert-type scale ranging from “strongly disagree” (1) to “strongly agree” (5).
4.3.4 Copresence
The same approach adopted in (Nowak and Biocca, 2003) was employed to measure copresence by considering its dual nature. Specifically, 12 items were used to measure the interaction partner’s (i.e., the therapist’s) copresence perceived by the participants and six items were used to measure the participants’ self-reported copresence. Each item is on a 5-point Likert-type scale anchored with “strongly disagree” (1) and “strongly agree” (5).
4.4 Collaborative virtual environment
The CVE we used for this pilot study was designed to afford avatar-mediated communications, including real-time bidirectional voice chat, in addition to collaborative art creations. Regarding avatar-mediated communications in the CVE, the participants and the therapist could use the browser-based interface3 to customise their self-avatars in the CVE (see Figure 1). To avoid the technical complexity and to induce greater copresence as suggested by Herrera et al. (2020), instead of supporting full-body avatars, only half-body avatars with head and hands tracking were presented in the CVE. Regarding functionality related to collaborative art creations, we developed a simple user interface which was inspired by the interface design of Tilt Brush1 (see Figure 2). This simple user interface always followed the position and orientation of the VR controller in the participant’s non-dominant hand. The other controller, the controller in the participant’s dominant hand, could either be used to draw or to interact with the user interface by pointing and pressing the trigger button using the index finger. For example, the participant could pick a colour from the colour palette or a brush style from the pre-defined set by using the controller in his/her dominant hand to point at a desired colour or brush style then press the trigger button. The user interface also supported basic file operations (e.g., save and load) for managing the artworks created in the CVE by following the same interaction logic. The saved files contained all necessary information to replay the entire art creation processes when loaded into the system.
[image: Figure 1]FIGURE 1 | The self-avatars used by the participants and the therapist in the CVE.
[image: Figure 2]FIGURE 2 | The user interface for collaborative arts creation in the CVE. (A) The colour palette; (B) The user interface for picking a brush style; (C) The user interface for using different tools and settings; (D) Basic file operations for managing the artworks.
Regarding the software implementation, the typical client-server software architecture was employed, and the software was developed using Unity4. Photon for Unity (PUN) network framework5 was used to ease the network programming and enable a reliable low-latency voice chat. The avatars’ movements were transported directly via the framework. To bidirectionally synchronise the drawings on both the participant side and the therapist side, the drawing process was decomposed into a series of pre-defined remote procedure calls (RPCs). The RPCs initialised by either of the two clients would be propagated to both clients. This design ensured reliable synchronisations between the two clients and provided the architectural flexibility needed to support more than two clients. The software architecture is illustrated in Figure 3.
[image: Figure 3]FIGURE 3 | The client-server architecture enables bidirectional synchronisation of the drawings. The blue lines show that client A requested an RPC to the PUN server, and the server propagates the RPC to all connected clients. The red lines show the same process being initialised by client B The architecture can be easily expanded to support more than two clients.
The ownership of the components of the virtual artworks is maintained during the presence of the participant and the therapist. Specifically, the therapist can only delete or modify those components added to the artworks by herself. The same rule is also applied to the participant. However, if one of the pairs leaves the CVE, the ownership will be transferred to the other, even if the therapist leaves the CVE. In addition, the file operations are designed to be available only to the therapist.
4.5 Apparatus
The therapist and the participants were provided two sets of the same hardware to access the CVE. Each set included one HMD with controllers, one desktop computer, and one WiFi router. Although the software was designed to be cross-platform, we chose to use Oculus Quest 2 HMD and its Air Link feature because the wireless connection between the HMD and the computer was highly desirable for safety reasons. The computer was equipped with an Intel Core i7-10700K processor, 32GB RAM, and NVIDIA RTX 3080 graphics card; it was connected to the WiFi router via a wired connection, and the HMD was connected to its router wirelessly, which followed the recommended network configuration for enabling the Air Link feature. We chose to use the HMD in this particular configuration rather than as a standalone device to enhance the overall system stability and ease the experimenter’s observation of the sessions through the computer monitor. The connections are illustrated in Figure 4. The HMD’s built-in microphone and speakers were used to enable the real-time bidirectional voice chat feature of the CVE. During the psychotherapeutic sessions, the therapist and the participant were physically separated into two rooms, and there was one set of the hardware mentioned above in each room. Hence, using the voice chat feature of the CVE was the only way for them to talk to each other (see Figure 5). The therapist’s room was 2 m by 3 m, while the participants enjoyed a larger 4 m by 4 m space in our laboratory. OBS Studio6 was used on the two computers to take screen recordings during each session. The recordings were used by the therapist to take session notes. Regarding the system performance, the headset was constantly working at its 90 Hz maximum refresh rate; The latency of the connection to the PUN server located in Singapore was always below 60 ms during the sessions, according to the software system logs.
[image: Figure 4]FIGURE 4 | The hardware and the system connections for this pilot case study.
[image: Figure 5]FIGURE 5 | The overall setup of the apparatus. (A) The view of the therapist in VR; (B) The view of the participant in VR; (C) The therapist in her room; (D) The participant in our laboratory.
4.6 Procedures
The experimenter first called each recruited participant before he/she joined the first session. During the phone call, he/she was briefed about the study procedure and interviewed to ensure his/her eligibility for participation. The experimenter would also ask about his/her stress level based on the self-rating. The time of the eight consecutive sessions was confirmed with the participant as well.
Upon the participant’s arrival for the first time, he/she was briefed about the procedure of the study again and was asked if he/she had any questions regarding the study. Then, he/she was asked to read the consent carefully and sign the consent. He/she also received the information sheet covering the experiment procedure, safety, privacy disclaims, and contacts of the project team. The pre-assessment, which included PSS and WEMWBS, was administered via a desktop computer in our laboratory. After finishing the pre-assessment, the participant was asked to customise his/her self-avatar in the web browser and choose a name to be displayed alongside the self-avatar in the CVE. The experimenter then demonstrated how to use the enabling software and hardware. The demonstration followed pre-drafted scripts. Specifically, the experimenter first introduced the volume control and sleep button on the HMD and showed the participant how to adjust the straps. The experimenter then showed the use of the two controllers in the CVE and introduced the functions of the user interface. Lastly, the experimenter demonstrated how to take off the HMD; The participant was reminded that if he/she felt uncomfortable using the HMD, he/she should quickly take off the HMD and let the experimenter know, which was covered in the consent and information sheet. When the participant felt ready, he/she was asked to complete Roger’s Happy/Sad Face Scale, after which he/she could formally start the first session with the therapist.
A total of eight sessions were delivered in the CVE to each participant. Every session lasted for around 45 min and covered two or three of the four psychotherapeutic objectives following pre-defined protocols (see Table 1). Upon finishing each of the sessions in the CVE, the participant was asked to complete Roger’s Happy/Sad Face Scale. The experimenter then reminded the participant to avoid driving or operating heavy machinery within 1 hour after the session. If it was the eighth session, the participant was also asked to complete the post-assessment, which included PSS, WEMWBS, SUS, and items for measuring copresence. The post-assessment was also completed on the desktop computer in our laboratory. The semi-structured interview was then conducted with the participant. The semi-structured interview covered three aspects, including 1) the participant’s recent feelings and emotions, 2) thoughts and suggestions towards the CVE and collaborative art creation in the CVE, and 3) his/her relationship with the therapist. Specifically, the experimenter asked the participant six questions in total. The first and second questions were “are there any observable changes in yourself, when compared with the time before joining the sessions?” and “can you describe your feelings about the changes in you?” These two questions were about the participant’s recent feelings and emotions. Next, the experimenter asked the third and fourth questions—“What are your thoughts towards art creation in VR?” and “is there any discovery during the art creation process?” These two questions aimed to collect the participant’s thoughts and suggestions towards the CVE and collaborative art creation in the CVE. The experimenter then moved on to the question about the participant’s relationship with the therapist by asking “can you describe your feeling towards the therapist and the relationship between you two?” For the first five questions, the experimenter may ask the participant to further elaborate his/her answers by asking additional follow-up questions. Finally, the experimenter asked the last open-ended question about his/her thoughts and suggestions about the entire experience. The semi-structured interview lasted between 15 and 20 min. After the interview, the participant was told that the study had been completed. Supermarket coupons worth HK$400 (equivalent to US$51.1) were given to the participant to thank him/her for the participation. The procedures of all eight sessions are summarised in Figure 6.
TABLE 1 | The objectives and the art creation themes and activities of the eight sessions.
[image: Table 1][image: Figure 6]FIGURE 6 | The procedures of the entire study.
4.7 Protocols
The protocols of the sessions were designed with clear objectives to enhance the participants’ mental wellbeing and reduce their perceived stress. Specifically, the objectives were 1) to build a trusting relationship with the therapist and to provide a channel for the participants to express themselves, 2) to foster a caring, safe, and supportive space for personal growth and exploration, 3) to enhance self-awareness and recap the positive inner strength of the participants, and 4) to have stress relief and gain a sense of fun.
Each session’s art creation theme and activities were designed to be different, but they were all aligned to two or three of the four objectives (see Table 1). Specifically, in the first session, the participant was asked to draw something to represent him/herself, and the therapist would also draw something to represent herself. The activity was designed to help avoid embarrassment, build a trusting relationship between the participant and the therapist, and enhance the participant’s self-awareness. In the second and third sessions, the participant was asked to draw relaxing places and an imagined world with the therapist, which should bring fun and foster a caring, supportive, and willing-to-share atmosphere. As the sessions progressed and the trust relationship had been established, the participant was asked to share his/her feelings while drawing a wishing tree in the fourth session. The wishing tree was supposed to bring some encouragement and positive feelings. The fifth session was about better understanding oneself by drawing self-portraits from different perspectives. In the sixth session, the therapist would work with the participant directly on emotions using colours as a medium. The psychotherapy then progressed to the seventh and eighth sessions, which were designed to bring positive inner strength and a sense of hope to the participant. During the eighth session, besides drawing an imagined future, the therapist would also use the load and replay function of the system to review selected artworks they created collaboratively during previous sessions (see Figure 7).
[image: Figure 7]FIGURE 7 | Selected artworks created collaboratively by the participants and the therapist.
5 RESULTS
All three participants completed the art creation sessions in eight consecutive weeks with the therapist. Besides reporting the quantitative results, the qualitative signs of progress and the semi-structured interviews are also summarised here based on the session notes taken by the therapist and the video recordings.
5.1 Participant 1
In the pre-test, the participant’s PSS score was 17, indicating moderate perceived stress. Her WEMWBS score was 40. In the post-assessment, her PSS score raised to 26, but still indicating a moderate level of perceived stress. Her WEMWBS score raised to 49. Regarding the SUS score, the participant rated the CVE 80 out of 100, indicating good system usability as perceived by the participant. The mean score of her self-reported copresence was 3.17, and the mean score of the interaction partner’s copresence perceived by her was 4.58. The participants’ mood, anxiety, and pain before and after each session are shown in Figure 8.
[image: Figure 8]FIGURE 8 | The participants’ mood, anxiety, and pain before and after each session as measured by Roger’s Happy/Sad Face Scale (Rogers, 1981).
In the first session, the participant drew an ant in a garden to represent herself. She said the ant, just like herself, was regarded as “a tiny but diligent and productive” individual. When asked if she wanted to invite someone to the garden she had just drawn, the participant thought and drew an anonymous figure that looked quite similar to a cartoon-style ghost. The participant then explained that the figure could be anyone, and she would like to share the virtual garden with anyone besides her friends.
In the second session, the participant was observed to be quiet but showed more body movements when drawing. The session started with a virtual door drawn by the therapist, and the therapist then asked the participant to imagine a relaxing place where the virtual door could lead. The participant drew four snow mountains and a forest in blue with zigzag lines. While drawing, she also shared that sometimes when her opinion was different from the majority in daily life, she felt stress and suffered from pressure. The snow mountains could be an ideal place for her to “filter out the comments from the majority” and to have her stress relief. The therapist asked if the participant wanted to have someone join the snow mountains with her; the participant then drew a similar figure she drew during the first session and said that she did not mind “sharing the space with someone who might also need a relaxing space.”
In the third session, the therapist and the participant collaboratively drew some coral and seaweed to kick off the session. The participant then added a shark to the drawing, and the therapist added a golden fish. The therapist asked if she wanted to be any plants or animals underwater; the participant said she wanted to be the seaweed because she thought that “being the seaweed can stay there and doing nothing.” The therapist then asked if the participant wanted to be somewhere else. The participant then drew the sky with white clouds and an aeroplane. The therapist then added some birds. During the conversation, the participant said she had no strong intention to be in the sky or take the aeroplane; she believed “even the same place could be experienced differently.” Following this conversation, the participant also commented that although drawing in the CVE was interesting and in the previous sessions, she and the therapist had drawn different places, the thing that impressed her was not about these imagined places but “the time shared with you [the therapist] during the sessions.” Her comments suggested that the bonding with the therapist was getting stronger.
The fourth session started by drawing a tree collaboratively. After drawing the tree trunk and leaves, the participant suggested that “no fruits should be added to the tree because it is wintertime.” The therapist asked her if there was anything she wanted to add. The participant then drew some fences around the tree, and she said that “this is the area for the tree to grow.” She associated her experience in local parks and said that “the fence is a way to protect the tree too.”
The theme of the fifth session was about drawing a self-portrait. The participant drew a relaxing self sitting on the sofa and watching television. After that, the therapist asked her to draw herself from other persons’ views. The participant then drew a person in red with strong emotion. She commented that both were herself and in different situations facing different persons, she might also be looked at as an individual that “cares about nothing and is always relaxing.”
In the sixth session, the therapist asked the participant to draw the things that were currently occupying her mind and pay attention to the use of colours. The participant drew a computer in grey, some special equipment in orange and dark grey, a fish in blue, and some bones in grey. When asked to explain what she had just drawn, she said that those were all related to her final year project, and she felt quite frustrated and stressed; Although she had been striving hard, she could not see the chance of achieving the expected result in her final year project. The therapist asked her to think about something based on her previous experience that could help her think out of the box. The participant thought for a while and drew a clock. She then explained that the clock represented time, and she would rather let the time pass so the troubles could go away.
In the seventh session, the participant drew a treasure box with things she liked. She drew a television and several books in the treasure box and said that she liked “watching television and reading books but could not have enough time to do these things to get relaxed.” Besides the television and books, she also drew some humanoid figures in the treasure box, representing her family and friends.
In the last session, the therapist and the participant reviewed some of the artworks created during the previous sessions. The participant said that the artworks in the three-dimensional space were fascinating when being reviewed from various angles. She also said she had a strong sense of freedom when drawing in three-dimensional space.
During the semi-structured interview, she first shared her thoughts on the CVE and the CVE-enabled arts creation. She said she liked using this “digital and three-dimensional medium” to draw, although she felt she needed “some time to get used to the medium and the user interface.” She also suggested that if the CVE could allow her to adjust the lighting, it would be easier for her to understand the spatial relationship between herself and the artwork. She said she did not perceive significant changes in her feelings and emotions, but she felt the sessions served as “outlets of her stress and negative emotions.” Moreover, the collaborative art creation process helped her better understand herself; the drawing themes proposed by the therapist helped her to think and reflect, which she rarely did before joining the sessions. Regarding the relationship with the therapist, the participant said she felt her “interaction with the therapist” during the sessions in CVE was “very inspiring and relaxing.” She also shared that the avatar-mediated communications, compared to face-to-face socialisation, was “less stressful and more relaxing” to her.
5.2 Participant 2
In the pre-test, the participant’s PSS score was 35, indicating high perceived stress. Her WEMWBS score was 34. In the post-assessment, her PSS score dropped to 31, still indicating a high level of perceived stress. Her WEMWBS score was slightly raised to 35. Regarding the SUS score, the participant rated the CVE 90 out of 100, indicating sound system usability. The mean score of her self-reported copresence was 4.33, and the mean score of the interaction partner’s copresence perceived by her was 4.00. The participants’ mood, anxiety, and pain before and after each session are shown in Figure 8.
In the first session, the participant drew a pumpkin to represent herself. She then enclosed the pumpkin by drawing a cosy bedroom. She drew a flower and a clock with great details on a shelf. Then she also added a purple chair and a carpet to the bedroom. The therapist asked the participant whether she could also draw someone or a buddy in the bedroom. The participant drew a cat. She was generally quiet during the entire process and only spoke very softly.
In the second session, the participant actively explored the three-dimensional space and the different brush styles. She drew a tree and a cat with a pair of yellow eyes to represent where she could feel relaxed. During this session, the participants started to speak more with the therapist but still only spoke very softly.
The participant drew some imagined mountain ranges covered in snow in the third session. At the foot of a mountain, she added a campfire with an igloo nearby. The therapist also drew a snowman near the igloo. During this session, it was observed by the therapist that the participant started to talk more about her thought during the art creation process. For example, she shared her experience of seeing mountain ranges covered in snow when travelling. The participant also explored the three-dimensional space more. She tried to hide in the igloo and said “it would be interesting to play hide-and-seek” in the CVE.
In the fourth session, since the participant had already drawn a tree during the second session, the therapist asked her to express her wishes by drawing. The participant began by drawing some white clouds in the sky. She then added two spaceships with fine details to the drawing. On one of the clouds, she drew a house which looked like a castle. She later explained that she wanted to have “a nice place to chill and relax”. She drew a mountain beside the river and a boat resting at the pier. She shared that she would like to live on the boat. The participant did not talk too much but was observed to be quite engaged in the art creation process.
In the fifth session, the participant drew lots of random lines to represent herself and drew a tree to represent herself in others’ eyes. She said her life was “somewhat messy”, but she preferred to “keep the messiness away from others.” Hence, she drew the tree because, to her, the tree was a “symbol of peacefulness and acceptance.”
In the sixth session, the therapist asked the participant to draw the things that were currently occupying her mind and pay attention to the use of colours. The participant drew a box in brown with white human figures and a piece of paper inside. She explained that her study and assignments occupied her mind; also, because some of the assignments were group assignments and she did not like collaborating with others, she felt pretty stressed recently. Moreover, she mentioned that she always felt uncomfortable if she needed to interact with others. While saying so, the participant drew some random lines in red around herself. The therapist asked her to think about something based on her previous experience that could help her think out of the box. The participant drew a cat and wrote “ZOOM” alongside the cat. She then explained that she preferred to attend classes online because she did not need to have face-to-face interactions with others.
The therapist asked the participant to draw something in her treasure box in the seventh session. She shared her favourite foods and drew a shopping mall where she could get the foods. Then she drew a flat with human figures inside. Each human figure was slightly different from the others, and according to the participant, the figures were people whom she interacted most with. She also said that she “treasures all the people who leave a mark” on her life journey.
In the last session, when asked to draw the future, the participant chose to draw a shelter. She drew a campsite with plants and tents under the highways and shared that she would like to “hide there to escape from the noise and chaos of the city.”
The participant first shared her thoughts on the CVE and the CVE-enabled arts creation during the semi-structured interview. She shared that she had joined conventional arts therapy in non-clinical settings before. Compared to conventional arts therapy, the CVE-enabled art therapy to her was “more immersive and engaging.” She liked “getting fully immersed in the artworks and even walking into the artworks.” However, she missed the opportunities to preserve and share the artworks with others as the CVE-enabled approach was “purely digital”, and the artworks were intangible. She was looking forward to joining the sessions and hoped the sessions could continue. Regarding her feelings and emotions, she said she had “a sense of fulfilment” after completing the sessions. She also felt “more positive, uplifting, and relaxed” after each session. She also mentioned that she was sensitive to different colours; in the CVE, she could forget about reality and try to use “bright and cheerful colours” when drawing. The drawing themes proposed by the therapist also helped her to “think about the past and the future.” Lastly, the participant said she felt the collaborative art creation process in the CVE helped build a trusting and caring relationship with the therapist.
5.3 Participant 3
In the pre-test, the participant’s PSS score was 25, indicating moderate to high perceived stress. His WEMWBS score was 52. In the post-assessment, his PSS score dropped to 19, indicating a low to moderate level of perceived stress. His WEMWBS score slightly dropped to 47. Regarding the SUS score, the participant rated the CVE 75 out of 100, indicating good system usability as perceived by the participant. The mean score of her self-reported copresence was 4.17, and the mean score of the interaction partner’s copresence perceived by her was 3.25. The participants’ mood, anxiety, and pain before and after each session are shown in Figure 8.
In the first session, the participant tried to draw a duck to represent himself and shared that people called him a duck when he was young because of his walking postures. He then added some clouds, a red Sun, and raindrops to the drawing. The session had to stop prematurely because the participant’s HMD was out of battery.
The participant drew a mid-night forest as his relaxing place in the second session. He then added several grey figures in the forest and said those were his imagined “family of ghosts in the forest.” The participant seemed relaxed and liked making jokes during his conversation with the therapist.
In the third session, the therapist and the participant decided to draw an underwater world together. The participant first drew some seaweeds in green, coral in pink and fishes in various colours. After that, the therapist asked the participant to use his imagination to add something to the scene. The participant then very patiently drew a sea turtle with lots of details. He shared that this was inspired by his grandpa, who lived in his old village for a very long time; the turtle might also spend a very long time in this underwater world.
In the fourth session, the participant first drew a tree and then introduced some red pockets hanging on the tree. He said this was the wishing tree he once saw, and he also added some oranges to the tree, which means good luck in Chinese culture. The participant was very engaged during the art creation and thus did not talk too much. However, before the end of the session, he said he felt “thrilled” when he saw the artwork was finished.
In the fifth session, the participant first drew a figure playing basketball and football. He then shared that he always wanted to try new things. However, he sometimes felt there might be too many things in his mind, and “the chaos could also lead to loneliness.” He chose not to draw himself in others’ eyes but shared that his friend should perceive him as a funny person who always makes jokes.
In the sixth session, the therapist first asked the participant to draw what stuck in his mind. He drew a video game controller in grey and several pieces of paper, which represented the games he played recently and his assignments. The participant then shared that he had “some issues in time management recently” because his friends kept inviting him to play video games together, but he had lots of assignments and his practicum as a nursing student was also very demanding. The therapist asked him to think about something based on his previous experience that could help him think out of the box. He first shared that he had to learn how to refuse his friends’ invitations and then started to draw the food he liked (e.g., sushi). He explained that eating might help him relax and redirect his focus.
In the seventh session, the participant drew a treasure box with his unforgettable memories. He drew his dog and his granddad, who had sadly passed away. Then he moved on to share his happy time with his friends by drawing a scene of people playing mahjong and his romantic time with her girlfriend by drawing the places they visited during a trip to Korea and the fireworks he saw during that trip. He later said that at first, he “could not think of anything to draw”, but soon there were many memories came to his mind once he started. He enjoyed the process very much, and he felt connected with the therapist by sharing his life experience.
In the eighth session, the participant drew a portrait of himself-to-be in the future. He drew a human figure running out from a black box first, and then he spent quite a while adding colourful lines outside the black box. He shared that sometimes he might be stuck in the black box in daily life, but he would try to find a way out via drawing to express his emotions and feelings.
The participant first shared his thoughts on the CVE and the CVE-enabled arts creation during the semi-structured interview. He said the CVE-enabled arts creation was “new and novel” to him since he had never had such experience before joining the sessions. He also never thought it would be that easy to draw and create something in the three-dimensional space. Regarding his feelings and emotions, he said the sessions helped him pay more attention to his thoughts and emotions. The sessions also helped him to “get calm and focused”, and he found the art creation process was an excellent way to expel his anxiety and other negative emotions. He also liked the idea of drawing the past and the future, which helped him to “reflect and reorganize the thoughts and ideas about the future.” Regarding the relationship with the therapist, the participant said he found the collaborative art creation was a helpful way to build his trust in the therapist. He also appraised the design of the first session, during which both the therapist and the participant used drawings to quickly know each other, which helped to “increase the sense of trust and caring.” He could feel that the therapist listened to him every time he tried to explain his artwork.
6 DISCUSSION
6.1 Feasibility and system usability
Since the feasibility of using CVE to enable remote arts therapy was largely unexplored, our pilot case study focused on whether CVE could be the medium to ease the translation and maintenance of the unique triangular therapeutic relationship between the therapist, the client, and the artworks in the remote setting, which was widely considered as the most prominent challenge in prior studies. Our results suggested that the trust and binding between the therapist and the participants could be established effectively in the first few sessions. The participants all became more willing to share their feelings and thoughts after the relationship had been established, which was very similar to the practice of face-to-face arts therapy in the clinical setting. The therapist, who got used to delivering conventional psychotherapeutic sessions through video conferencing platforms during the global pandemic, also suggested that compared to video conferencing, the avatar-mediated communications seemed more relaxing for both the therapist and the participants. Thus, the medium was considered very effective in building the trust and binding between the therapist and the participants. Meanwhile, the collaborative art creation process brought new opportunities to the therapeutic process and provided a way for improvisational art creation. During conventional face-to-face sessions, it could be very challenging to have the therapist and the clients working on the same artwork simultaneously due to the constraints of the physical world. However, during our CVE-enabled sessions, the therapist and the participants could easily work on the same artwork simultaneously, promoting the attunement between the participants and therapist through the collaborative art creation activities. The therapist could encourage the client to mirror the line drawings or any kinesthetic activities in the CVE to self-soothe and stimulate energy, depending on the needs of the participants. Moreover, as mentioned by the participants during the semi-structured interview, this collaborative process could be an excellent way to build a trusting relationship with the therapist and was inspiring and relaxing; the participants, in general, enjoyed the reflection and sharing process together with the therapist during the CVE-enabled sessions.
Regarding the system usability, all participants gave high SUS scores to our system. The design idea of the user interfaces and the interaction logic was borrowed from the design of Tilt Brush1, which the participants in prior studies well received [e.g., (Kaimal et al., 2020; Haeyen et al., 2021)]. Our system’s design could be considered a simplified version with only the essential functions, aiming to serve potential users who might have a limited understanding of three-dimensional computer graphics and the digital representation of colours. For example, to use the colour picker in Tilt Brush1, users might need to understand the HSV or RGB colour model to pick the desired colour quickly. In our implementation, users only need to pick a colour from the nine-by-nine colour palette, which shares the same interaction logic of selecting other system functions. Meanwhile, future studies could address several things to enhance the system’s usability. First, the participants could not see their self-avatars in the current design. This limitation originated from the user interface design; As the user interface for art creations and accessing various system functions was permanently attached to the controllers, the user interface might easily overlap with the hands of the self-avatars. Avoiding this issue required redesigning the entire user interface and deviating from the original user interaction design philosophy. It is unclear whether this issue negatively affected the sense of copresence in the CVE. We will continue investigating this issue and seeking other user interface designs that could be more suitable for enabling avatar-mediated communications and collaborative art creations in CVEs. Moreover, a suitable locomotion technique should be implemented in the CVE. The most widely implemented locomotion technique in single-user VR applications is “teleportation” due to its advantage in introducing less motion sickness (Bozgeyikli et al., 2016; Rahimi et al., 2018). However, a direct copy of this technique in the CVE was not well received during our internal testing because the interaction partner perceived the lack of a smoothly-animated translation of the avatar during teleportation as “random jumps” in the virtual space, which was quite confusing. Thus, the locomotion technique was disabled during the sessions to avoid such issues. In some cases, this caused difficulties in the collaborative art creation process since the therapist, who shared a smaller physical space than the participants, could not move to desirable locations to draw. This issue could become more prominent if there were more significant differences in the size of physical spaces used by different interaction partners. Addressing this issue would be beyond the scope of this pilot case study. However, we encourage future studies to design and test new locomotion techniques, such as the ones proposed by Freiwald et al. (2022), which could be more suitable for avatar-mediated communications and collaborations in CVEs.
6.2 Effectiveness of CVE-enabled remote arts therapy
The quantitative measures provided some interesting results regarding the effectiveness of CVE-enabled remote arts therapy. Specifically, the perceived stress of participants 2 and 3, as measured using PSS, was lowered after finishing the eight sessions. Meanwhile, the PPS score of participant 1 raised from 17 before the sessions to 26 after the sessions. Participant 3’s mental wellbeing, as measured by WEMWBS, was slightly lower in the post-assessment than in the pre-assessment, while both participants 1 and 2’s WEMWBS scores raised slightly. The quick assessment of the participants’ mental wellbeing via Roger’s Happy/Sad Face Scale showed very consistent results; generally, their mood, anxiety, and pain were reduced after each session in the CVE. Moreover, as the psychotherapy in the CVE progressed, their mood, anxiety, and pain were generally lowered in the inter-session comparison, except for participant 2’s sudden spike in the sixth session. As the sessions spanned 8 weeks, many factors could be attributed to the results. For example, in her sixth session, participant 2 mentioned to the therapist that the spike in her mood and anxiety, as reported on Roger’s Happy/Sad Face Scale, was affected by the quick deterioration of the COVID-19 pandemic situation in Hong Kong. In short, the quantitative data showed mixed results regarding the approach’s effectiveness in enhancing the participants’ mental wellbeing and reducing their perceived stress. Besides the psychotherapeutic sessions in CVE, we suspect other factors might have affected the results.
At the same time, the qualitative data we collected also shed light on the effectiveness of CVE-enabled remote arts therapy. The participants generally liked the sessions and the medium, which allowed them to express themselves and expel stress. All participants appraised the novelty and attractiveness of the CVE during the semi-structured interviews. They all felt that the therapist was kind, caring, and trustful, even though they only met virtually with the therapist in the CVE - the qualitative feedback aligned with the quantitative data on copresence. During the interview, participant 3 also said that through his participation, he realised that art creation could be beneficial in stress management, and he started drawing on paper when he wanted to get calm and focused. It shows that the approach could potentially lead to a long-term positive change in the participants’ mental wellbeing. From the therapist’s perspective, building a trusting relationship with the participants could be sensed as the sessions progressed—All participants started to talk more about themselves and their daily lives in the second or third session. The participants’ sources of stress were discussed during the sessions, which indicated a trust relationship had been established, just like what could be achieved in conventional arts therapy.
6.3 Advantages and disadvantages of the medium
There were three significant advantages of using CVE for remote arts therapy, as we discovered during this pilot case study. First, the avatar-mediated communications in the CVE could protect the participants’ identity and privacy, hypothetically making the practice of arts therapy easier to accept by individuals who might be hesitate to seek psychotherapeutic interventions. At the same time, there was no evidence suggesting that our avatar-mediated approach hindered the psychotherapeutic interventions compared to the conventional face-to-face approaches. Second, the practice of collaborative arts creations was much easier in the CVE than in the physical world. The CVE broke the constraints of the physical world. Each interaction partner in the CVE could find the desired locations in this unlimited virtual space to participate in the collaborative arts creations. Currently, the collaborative experience is synchronised in real-time, but the medium does support asynchronous experiences if a few technical and design challenges could be addressed in future works (Chow et al., 2019; Wang et al., 2019; Pidel and Ackermann, 2020). Supporting both synchronised and asynchronous experiences will bring more possibilities for remote arts therapy in CVEs. Third, the digital nature of the artworks provided new ways for the therapist and the participants to review their collaborative art creation process. Each step during the process was stored digitally and could be loaded and replayed effortlessly in the three-dimensional space. During the eighth sessions, the therapist and the participants used this feature to review their collaborative art creation processes during the previous seven sessions; This would be very difficult to achieve with the conventional media for arts therapy but had been seen by the therapist as a useful way to talk about changes with the participants as the sessions progressed.
The medium also has several disadvantages, as found in this study. First, the conventional approaches for arts therapy often involve multisensory stimulation, which could not be easily enabled in CVEs. Like many off-the-shelf VR applications, the CVE-enabled remote arts therapy mainly relied on vision and hearing senses. It would be interesting to see how touch and smell senses could also be enabled in CVEs to deliver more immersive and engaging arts creation experiences. Second, at the current stage, the behavioural realism of the self-avatars was limited by the access to special hardware. Most off-the-shelf HMDs can only enable head and hand tracking, limiting the behavioural realism of the self-avatars in CVEs. Although Herrera et al. (2020) suggested that half-body self-avatars with head and hands tracking could induce great copresence, it would be interesting to know whether the facial expression of the self-avatars would better facilitate the avatar-mediated communications and bring even higher levels of copresence. There is hardware (e.g., VIVE Facial Tracker7) that can track users’ facial expressions while wearing HMDs. However, the avatar models might need to be modified to support the realistic and natural mapping of the tracked facial expressions using a standardised coding system [e.g., the Facial Action Coding System (Ekman and Friesen, 1978; Gutiérrez-Maldonado et al., 2014)]. We hope the hardware can become more accessible, and more software libraries could help the development of CVEs that support higher levels of behavioural realism so that we can further investigate the effects of behavioural realism on remote art therapy in CVEs. Lastly, we should admit that the technological and digital nature of CVE-enabled remote arts therapy could hinder its accessibility. In our pilot case study, the participants, who were well-educated and experienced in using digital technologies, had no issues interacting with the system. However, it might not be practical for people who might not be familiar with digital technologies to join the CVE-enabled sessions in remote locations without on-site technical support.
6.4 Other observations and implications
First, all participants were determined to complete all the sessions with the therapist. None of the participants missed a session, even during the quick deterioration of the COVID-19 pandemic in Hong Kong. When strict social-distancing rules were imposed in Hong Kong in the middle of this study, all participants communicated with the experimenter proactively regarding the arrangement of the psychotherapeutic sessions. This demonstrated the participants’ commitment to the sessions and their sense of engagement and enjoyment from another perspective. Second, as the sessions progressed, all participants started to draw enclosed geometries in the three-dimensional space, compared to strokes on two-dimensional canvases in the first and second sessions. Although the idea of creating three-dimensional artworks in VR is interesting, we found that it took some time for the participants to think and create in a truly three-dimensional manner. During the first and second sessions, the participants treated the three-dimensional space more like two-dimensional canvases from relatively fixed points of view. As the sessions progressed, they all started to dynamically observe the strokes from different points of view by moving around in the three-dimensional space. Lastly, the participants encountered no difficulties using the enabling software and hardware, even in the first session. All three participants of this study quickly learned how to use the system after watching the demonstration given by the experimenter. Making the CVE easy to use and avoiding a steep learning curve that leads to expressive art creations is vital if more participants with more diverse backgrounds are supposed to use the same software and hardware for remote arts therapy.
7 LIMITATION
The major limitation of this study is the less than ideal diversity in the backgrounds of the participants, which may hinder the generalisation of the results to a more diverse population who need psychotherapeutic interventions. Specifically, because using CVE to deliver remote arts therapy is largely unexplored territory, to address ethical concerns on applying this entirely new approach in the clinical setting, our study investigated the feasibility and effectiveness of the approach with the three participants who did not have clinical diagnoses of mental disorders. Hence, the design of the protocols and art creation activities mainly focused on enhancing mental wellbeing instead of addressing mental disorders and other complications. The protocols and CVE-enabled art creation activities could be easily adapted to address specific mental disorders, such as generalised anxiety disorder (GAS), of which the psychotherapeutic approaches may share similar components. However, working with more complicated and less stable cases in the clinical setting may require the deep customisation of the protocols based on the needs of clients and the physical presence of another therapist, who can intervene immediately on-site if needed. Nevertheless, our study can serve as a solid foundation for future studying of CVE-enabled arts therapy in the clinical setting on a large scale, and we hope it can, to some degree, address the ethical concerns.
8 CONCLUSION
Motivated by prior studies that explored the use of off-the-shelf VR applications to enable arts therapy and the increasing demand for teletherapy due to the global pandemic, a CVE was designed and built specifically to enable remote arts therapy. Although the quantitative data regarding the approach’s effectiveness are mixed and inconclusive, the qualitative feedback and comments from the participants and the therapist were highly encouraging. The therapist and the participants also provided valuable insights regarding this approach’s advantages and disadvantages. We will further improve the usability of the CVE and study the effects of self-avatars on copresence as well as the psychotherapeutic process in general. Meanwhile, we encourage future studies to investigate CVE-enabled remote arts therapy in the clinical setting cautiously and collect more evidence regarding its effectiveness in addressing clinically diagnosed mental disorders and other complications.
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