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Abstract 
New affordable head-mounted displays and interactive virtual 
technologies provide new opportunities for researchers and practi-
tioners to create and experience mindfulness. The use of virtual re-
ality for art-based mindfulness practices is novel and promotes 
full-body, immersive experiences to improve mood, however, re-
searchers and practitioners have a limited understanding of mind-
fulness and creativity in the virtual environment. This paper iden-
tifies the research gap by examining how active art-based mindful-
ness practices in virtual reality promote mindfulness, compared to 
passive methods such as viewing a virtual image to experience re-
laxation. Fourteen participants were interviewed in the qualitative 
ethnographic study. Methods included semi-structured interviews, 
direct observation, video-cued recall and thematic analysis, which 
were informed by flow, immersion and presence theories. The six 
main emerging themes from the participant colouring experiences 
included: (1) mindfulness; (2) mark-making; (3) space; (4) depth 
perception; (5) sense of time; and (6) agency. The data presented 
evidence that participants experienced mindfulness while colour-
ing a virtual mandala and the emerging themes were intertwined 
with experiences of flow, immersion, and presence. The study ben-
efits researchers and practitioners in understanding how creativity 
can enhance mindfulness in interactive virtual art environments. 
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 Introduction 
Virtual reality (VR) technologies are a novel tool for creat-
ing mindfulness experiences. Researchers and practitioners 
are using the VR medium to explore mindfulness, however, 
research is limited on how mindfulness can be achieved 
when drawing and painting in an immersive environment. 
This type of virtual art activity has been proven to assist with 
reducing stress levels. [1][2] Previous studies on mindful-
ness practice have examined the effectiveness of art activi-
ties for relaxation, such as colouring mandalas on paper and 
computer screens. [3]   

 This project is unique as it uses VR in an art-based con-
text to experience mindfulness while painting a three-di-
mensional (3D) mandala. A review of current research has 
shown that VR has not been used for active art-based 

mindfulness experiences. While there are numerous exam-
ples of painting in VR, this project is novel as it aims to pro-
duce an evidence base to support the hypothesis that paint-
ing in VR promotes mindfulness. The study develops new 
practices and knowledge to benefit practitioners’ and re-
searchers’ understanding of creative and cognitive processes 
while painting in the virtual space. The data presents in-
sights that mindfulness and relaxation can be experienced 
when designing, creating, and experiencing interactive, im-
mersive virtual artworks. 

 Creative practices such as drawing and painting have 
been used by practitioners as a method for creating relaxa-
tion and a positive mood. Creating art has proven to be re-
laxing and has been used as a tool to increase well-being, 
while reducing stress and burnout. [4] Mantzios explains 
that colouring mandalas (circular patterns and designs) on 
paper has been used as a way to create mindfulness experi-
ences. [5] This study further explores the analogue colour-
ing book activity by introducing digital painting techniques 
in an immersive space to promote mindfulness experiences. 
Previous studies have shown the importance of calming the 
mind and relaxing the body through art activities such as 
colouring mandalas [6][7][8][9] However, it can be difficult 
for participants to stay focused and experience mindfulness 
when there are physical external distractions such as back-
ground noise and visual disruptions. The act of drawing and 
painting (mark-making) in VR supports mindfulness expe-
riences as the participants are immersed in the environment 
due to wearing a head-mounted display (HMD). Mark-mak-
ing consists of lines, dots, scribbles and brushstrokes that are 
created within an artwork.  

 The VR environment supports immersion and presence as 
the HMD blocks all visual distractions from the participant’s 
view. [10][11] Therefore, the experience is more engaging 
due to limited visual disruptions, allowing flow, immersion 
and presence to occur, which enhances mindfulness. The 
findings from this study demonstrate that creative virtual 
technologies can assist with mindfulness in VR by exploring 
theories of flow, immersion and presence. The following 
section provides definitions for virtual technologies such as 
new media art and virtual art, and provides insights into how 
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computers enhance flow, immersion, and presence. The 
main emerging themes of mindfulness, mark-making, space, 
depth perception, sense of time and agency are also intro-
duced. 

Interactive Computer-Generated Art 
The computer plays a central role in interactive digital me-
dia arts. Computers are a tool to enable new forms of art-
work creation and allow experiments with interactivity. New 
media art is defined as computer-generated art such as vir-
tual art, computer graphics and digital interactive art. The 
new media artist designs computer-generated artworks and 
researches advanced methods to create innovative interac-
tive digital art. [12] Thus, this type of artist further develops 
the digital medium both as an artist and scientist.  
          

New media is interactive. In contrast to old media 
where the order of presentation is fixed, the user 
can now interact with a media object. In the process 
of interaction, the user can choose which elements 
to display or which paths to follow, thus generating 
a unique work. In this way the user becomes the 
co-author of the work. [13] 

 Interactive new media experiences allow the audience to 
be transformed into active participants who co-create the 
artworks through a collaborative process. The audience in-
teraction becomes intrinsic to the development of the art-
work. Therefore, audience participation provides originality 
and authenticity to the creative outcome. Interactivity pro-
vides the participant with agency.  

 Virtual Art is a subgenre of new media art and allows par-
ticipants to physically walk around the 3D environment. 
This type of virtual art has emerged from mediums of 
‘video, computer graphics, animation, Net-art, interactive 
art, telepresence art and genetic art’. [14][15] Virtual envi-
ronments create an illusion where the participants believe an 
effect is real, however, the experience can only be viewed in 
an artificial digital space. VR is described as the sensation 
of participants feeling that they are tricked into sensing and 
experiencing something that does not exist in the material 
world. [16][17][18] Christiane Paul defines VR as ‘any 
space created by or accessible through computers, ranging 
from the 3D world of a game to the Internet as an alternate 
virtual reality constructed by a vast networked communica-
tion space’. [19] In the virtual space, the participants feel 
that they are situated in another environment, which en-
hances the experience of presence. The sensation of not ex-
isting in a physical room with VR technology allows the par-
ticipants to feel that they are removed from their environ-
ment and transported to another space, which enhances im-
mersion and presence.  

 The virtual environment is a simulation that promotes the 
scene or image to look real when in fact it is not. [20] Biocca 
describes the virtual experience where the participant feels 
present, however, there is ‘no physical form, only electronic 

data bits and particles of light’. [21] A participant will expe-
rience immersion and embodiment, and forget they are situ-
ated in a room when the virtual environment is aesthetically 
realistic. An example of the new affordances of VR is the 
Google Tilt Brush (GTB) medium. [22] This medium en-
courages artists to create immersive 3D artworks in time and 
space. The virtual space is where art, science and technology 
merge. New media artists experiment with advanced meth-
ods of interactive computer-generated image-making. This 
creative process allows the phenomenon of illusion and im-
mersion to co-exist with artistic practice. 

Flow, Immersion and Presence 
Theories of flow, immersion and presence have been ana-
lysed in this research project to explore mindfulness experi-
ences while colouring a mandala in VR. Flow is a state of 
mind where a participant becomes fully immersed and en-
gaged in an activity. Positive psychologist Mihaly 
Csikszentmihalyi states that the optimal experience of en-
joyment while participating in activities such as drawing, 
painting, dancing, and playing music, is coined a flow state. 
[23] This flow experience is described as a sensation when 
activities are ‘easy, enjoyable, automatic, and effortless, yet 
there is a sense of deep concentration in a focused state of 
consciousness’. [24] While in this cognitive state, partici-
pants are completely engaged and focused on the activity 
which results in complete enjoyment.  
 
 When participants enter a state of flow, they tend to 
demonstrate higher creative performance and relaxation. 
[25] Banfield and Burgess also state that 3D digital art ex-
periences create flow due to ‘intrinsic motivation, enjoy-
ment and absorption’. [26] States of flow allow the partici-
pant and digital artist to be fully engaged to experience 
pleasure and creativity, due to the focus that is given to the 
activity. By exploring the flow experience as artists and re-
searchers, we have a better understanding of the creative 
process and how flow assists participants in experiencing 
mindfulness when creating and experiencing immersive and 
interactive virtual artworks. 

 Immersion is a process of an activity being mentally ab-
sorbing, a change, or a passage from one mental state to an-
other. [27][28] Participants cannot see their physical body 
while immersed in the VR space and wearing the HMD. Ac-
cording to Murray, immersion is a ‘sensation of being sur-
rounded by a different reality… that takes over our atten-
tion’. [29] As the participant’s vision of the ‘real world’ has 
been censored by wearing the HMD, the participant loses all 
sense of where they are situated. For the experience of im-
mersion to occur, the virtual space requires the effects of il-
lusionary information which is created by technology. Pop-
per defines the virtual environment as ‘360-degree spaces of 
illusion, with unity of time and place’. [30] The VR envi-
ronment has been designed as an artificial world where par-
ticipants are tricked by the illusion of thinking they are no 



 

3 

longer situated in a physical room due to the use of technol-
ogy, which prompts the feeling of presence. The psycholog-
ical outcome of immersion is the sense of presence. 

 Presence is also known as telepresence, as it promotes the 
sensation of being teleported or transported to another place 
using technology. Another place or space, where the physi-
cal body does not feel situated. This research paper will refer 
to telepresence as presence, the subjective perception of par-
ticipants using technology in the virtual environment. Pres-
ence occurs when the participant’s perception is tricked by 
technology to experience spatial presence. The immersive 
technology changes the participant's sense or feeling that 
they are situated in a remote environment, and the user is 
often unaware of the role of technology in the experience. 
Presence has been coined by researchers as a state of ‘being 
there’ or ‘feeling in’ a media environment. [31][32] In the 
virtual environment, the participant feels that they are no 
longer situated in a room, but that they have been trans-
formed into another space. Grau describes presence as the 
connection between the body and machine, where the goal 
is to ‘address the senses in a very precise way in order to 
achieve all-around illusionary deception of the user’. [33]  
 
 In summary, flow is when a participant becomes fully im-
mersed and engaged in an activity which results in complete 
enjoyment; immersion is concerned with the characteristics 
of the technology being used for the illusion and presence is 
related to the direct psychological experience of ‘being’ in 
another place or space. Immersion supports the feeling of 
presence. For example, a high-resolution HMD can assist 
with higher levels of presence due to the realness of the ex-
perience. Presence is the illusion of being there. Therefore, 
the participant is immersed in the VR space and forgets 
about the physical room they are situated in and the role of 
technology in the experience. When a participant experi-
ences flow, immersion, and presence, this can enhance the 
virtual painting experience as the participant feels fully en-
gaged, immersed, and situated in the 3D space, which en-
hances mindfulness. The following section introduces the 
six main themes from the participant interview data, which 
include mindfulness, mark-making, space, depth perception, 
sense of time and agency. 

Mindfulness and Creativity 
VR has recently been proposed as an immersive medium to 
support mindfulness where the experience is relaxing, calm-
ing and peaceful. [34] [35] The VR environment allows par-
ticipants to focus on the present moment and the sense of 
presence is helpful for practising mindfulness which pro-
motes a positive outcome. [36] Riches states that VR is a 
useful tool to enhance relaxation in the general population, 
especially during the COVID-19 pandemic, when stress was 
increasing worldwide. [37] Navarro-Haro et al. conducted 
research with expert meditators and discovered that VR sup-
ports mindfulness practice and assists with relaxation and 

well-being. [38] For example, the study used passive pro-
cesses such as viewing computer-generated images in VR 
and listening to relaxing music while wearing the HMD. The 
participants viewed a virtual river scene with sounds of wa-
ter and birds chirping which decreased negative emotions. 
The sense of presence and mindfulness was experienced by 
the participants in the session and promoted a positive 
mood. 

 Many cultures and religions around the world have used 
mandala art and meditation for healing and enlightenment. 
[39] The mandala represents the circle of life and reminds 
us of the impermanence of life by providing a sense of calm, 
comfort, focus and insight. [40] 

Mandalas specifically aimed at stress reduction 
help clients to relax, reduce anxiety, lessen the de-
gree and frequency of anxiety attacks, and learn 
how to be mindful. Mandala work helps clients un-
derstand the importance of being mindful. Mind-
fulness increases self-esteem, self-awareness and 
self-acceptance… when clients are in the “here and 
now”, they have more physical stamina, they are 
more confident and their moods are more even, 
they have better ability to concentrate and memory 
improves. [41] 

 Colouring therapy combines art therapy and meditation. 
This type of colouring therapy allows the participant to de-
tach from negative thought patterns while colouring a circu-
lar geometric image, such as a mandala. Curry and Kasser 
conducted a quantitative study researching the benefits of 
colouring mandalas. [42] The method consisted of compar-
ing three different colouring activities: (1) a predesigned 
mandala; (2) a plaid design; and (3) the creation of an orig-
inal drawing. Results showed that the participants who col-
oured in the predesigned mandala or the plaid pattern had 
deeper relaxing experiences compared to the participants 
who created and coloured an original design. Due to the 
complex and detailed nature of the mandala and plaid pat-
tern, the participants were focused on the colouring activi-
ties and were distracted from stressful and negative 
thoughts. 

 A structured activity with clear directions allows the par-
ticipant to concentrate on a task and this reduces any stress-
ful thoughts. [43] The more engaging a colouring task is, the 
more likely participants will be distracted from their stress 
and if an activity is too structured, then the participant would 
be less interested and not distracted. [44] Hence, the results 
from the Curry & Kasser research supported the hypothesis 
that colouring a mandala for 20 minutes was more effective 
for relaxation than free-form colouring for 20 minutes. [45] 
Participants who created a design on blank paper and con-
tinued to colour it in, showed no results in reducing stress, 
whereas participants who coloured a pre-designed mandala 
or the plaid pattern experienced a decrease in stress levels. 
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[46] Past research has shown that art has been used as a tool 
for calming emotions, in particular, mandala colouring has 
assisted with reducing stress and creating a nurturing crea-
tive space for expressing emotions. [47][48][49] 

 Focus-attention mindfulness activities such as mandala 
colouring can be used as a tool for relaxation with both an-
alogue processes and digital technologies. Technology-me-
diated interventions such as Anima have been designed to 
assist with ‘sustained practice of mindfulness’ and mental 
well-being. [50] The Anima system is a computer interface 
that allows the participant to colour a digital mandala on a 
screen. The participants were required to wear a nonintru-
sive activity headband while colouring a mandala on a digi-
tal tablet. Dauden Roquet and Sas researched examples of 
psychology programs that assisted with improving mental 
well-being such as mindfulness-based art therapy (MBAT). 
[51] A common activity in MBAT is the colouring of man-
dalas for relaxation and well-being. The research study pre-
sented results that focus-attention mindfulness training such 
as mandala colouring assists with mindfulness and calming 
the mind. 

 Smolarski et al. conducted a study to demonstrate that 
drawing has mood-enhancing properties. [52] The study re-
vealed that colouring in an outline of a shape was relaxing. 
This method was coined distraction control. [53] Partici-
pants in the distraction condition (Group Tracing) were 
asked to trace a line drawing of a sailboat and then colour 
the image. The study showed that creating art assists with 
‘creativity, expression of personal memories or feelings, ex-
pression of general mood states such as happiness or depres-
sion, specific motor behaviours, focused attention, a sense 
of accomplishment or completion’ where the participant ex-
periences a sense of achievement. [54] The experience of 
agency allows the participant to feel in control of their crea-
tive journey. 

 With this in mind, this study further develops the research 
conducted by Curry and Kasser, Dauden Roquet and Sas, 
and Smolarski et al. that mandala colouring assists with 
mindfulness experiences. [55][56][57] Curry and Kasser 
and Smolarski et al. used analogue mandala colouring activ-
ities to enhance mindfulness experiences. [58][59] Dauden 
Roquet and Sas used digital mandala colouring activities on 
a tablet screen to create states of mindfulness. [60] To the 
current date, there is limited understanding of how colouring 
mandalas in VR can enhance mindfulness experiences. This 
study draws from the previously mentioned research to fur-
ther explore how virtual technologies can enhance mindful-
ness experiences by colouring a 3D mandala in an immer-
sive, interactive and life-sized space. 

Mark-making in Space and Depth Perception 
This study explores how mark-making in VR creates im-
mersive, embodied and mindfulness experiences. As men-
tioned in the introduction, mark-making consists of lines, 

dots, scribbles, brushstrokes, patterns and textures that are 
created in an artwork. The marks can be loose and gestural 
or controlled and precise and can be created in an analogue 
(ie: paint, ink, pencil on canvas or paper) or digital envi-
ronment, for example on a screen or virtual space. [61] 
Traditionally drawing and painting have been two-dimen-
sional activities (paper and canvas etc.) and virtual reality 
has allowed artists to experiment with 3D immersive art-
works. Drawing and painting practices have been used as a 
graphic expression that ranges from representation to ab-
straction, linking physical action with thinking and is a 
fundamental tool for visual expression. [62][63] 

HMDs assist artists in creating digital drawings, paint-
ings, sculptures and animation virtually. Creative practice 
in VR combines virtual and physical realms and explores 
the experience of the participant’s movements in space. 
Crowther explains that space can be seen as ‘both a prop-
erty and a condition… it contains events that happen in it, 
arising from causal interactions between energy, light, and 
objects with primary qualities of shape, mass, position, 
size, volume and density’. [64] Space can be viewed in two 
ways, as either a place of existence or a way of being.  

The artist and participant create VR artefacts in a space, 
rather than tactile physical surfaces, which can be touched 
and leant on, such as a canvas on an easel. ‘VR drawings 
are not made on physical surfaces, but rather in a digital 
environment’. [65] The virtual space has depth. As there is 
no resistance to a virtual surface, the artist cannot draw a 
line and then take a break to continue the same line due to 
the depth aspect. The side view of the artwork will have a 
natural ‘curve of surface’, which relates to an embodied 
gesture of the arm. An x-y-z matrix is a 3D axis structure 
explaining the coordinate systems. For example, the x-axis 
represents width, the y-axis represents height, and the z-
axis represents depth. In this VR project, there is a focus 
on the z-axis as the research data showed that participants 
enjoyed working with depth and space. In the virtual envi-
ronment, the artwork can be viewed from multiple perspec-
tives, for example, front, side, back, below and from the 
top view. When working in the VR space, the participant 
loses physical and visual contact with a drawing surface 
and an absence of visual perception of the body. In VR, 
there is no solid surface to work on, which creates ‘head-
centric and occlude projections’. [66] The image ultimately 
changes due to the participant’s viewpoint and can only be 
seen in proportion when viewed directly from the front. 
The challenge for the artist is how to recreate the same line 
(at the same depth), due to the point of view changing, and 
perception is distorted due to the z-axis. 

Drawing and painting in space can be challenging due to 
not having a solid surface to lean on, compared to the tradi-
tional fine arts practice of creating art on a canvas or paper. 
Arora and Singh conducted qualitative observations of 20 
participants drawing and tracing 3D images in VR. [67] 
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The research presented limitations when drawing without a 
solid surface such as: (1) the projected image changes as 
the user changes their viewpoint, also known as head-cen-
tric and occlude projections; (2) the drawing is accurate 
and in proportion only when created and viewed frontally; 
(3) the challenge of re-creating the same line is difficult 
due to the user’s point of view changing the head position 
and (4) perception is distorted due to the depth of the vir-
tual space. Proportion is difficult to maintain in the virtual 
environment as the body and head are both in constant 
movement, which changes the perspective of view. 

VR invites the participant to experience the body in 
space, however, the physical body is not seen by the hu-
man eye. The virtual space allows the user to experience 
their physical body and at the same time questions how the 
body is perceived in space as it cannot be viewed. [68] The 
participant’s perception in VR is a lack of visual contact 
with the body, which does not mean that the participant 
does not have an awareness of the body. This body-mind 
experience of disconnect in VR is known as disembodi-
ment. Disembodiment in VR occurs when the participant 
wears an HMD, which blocks the vision of the body and 
physical environment, therefore the digital body is in con-
stant conflict with the other embodied senses, creating a 
sensory incongruency. [69] The participant therefore feels 
comfortable in the VR space as the physical body is not in 
view. 

Sense of Time 
One illusion that occurs in the virtual environment is the per-
ception of time. As the real world is hidden by wearing an 
HMD, immersion and presence are easier to maintain, and 
the experience of timelessness can occur. Therefore, the 
concept of time is altered due to the artificial world which is 
enhanced by immersion and presence using virtual technol-
ogies. Time can be thought of as a person’s ‘own perception 
or experience of successive change’. [70] Unlike objectively 
measured time, ‘time perception’ is a ‘construction of the 
brain that can be manipulated and distorted under certain 
circumstances’. [71] One main common concept in time de-
scription regardless of culture, is that there is a past, present 
and future. Jerald also explains that the ‘filled duration illu-
sion’ is the perception that when there is an event filled with 
stimuli, time goes faster compared to an event with very lit-
tle stimuli, which can be experienced as time extending or 
dragging on. [72]  
 
 A participant in a VR environment, who is immersed in 
the task, will lose track of time and may feel that time has 
sped up due to the level of engagement. As the HMD limits 
the view of the real world, this also draws attention away 
from the passage of time which then results in a faster per-
ception of time. Cerbone explains that any individual expe-
rience has been and gone, therefore any avenues to describe 
it now must rely on memories of the experience. [73] This 

poses the question of ‘how do we know that the experience 
at the time was the way it is remembered now’? The experi-
ences need to be remembered accurately before we can re-
flect upon them.  

Agency 
Agency means that there is an element of ownership when 
there is a deliberate action. The sense of agency can be de-
fined as the ‘sense that I am the one who is causing or gen-
erating action, and the sense of ownership as I am the one 
who is undergoing an experience’. [74] The ownership of 
action describes the concept of agency. Gallagher and 
Varela state that the ‘owner of an action is the person who 
is, in a particular way, causally involved in the production 
of that action’. [75] Agency is experienced when the partic-
ipant feels in control of their creative journey and outcome. 

 The pleasure of agency is experienced in digital environ-
ments when the participant has achieved tangible results by 
having creative freedom. Agency is the ‘satisfying power to 
take meaningful action and see the results of our decisions 
and choices’. [76] Regarding this VR research project, 
agency refers to the sense of control that a participant has 
over the virtual environment, for example choosing colours, 
effects and brushes. The higher the sense of agency, which 
is provided for the participant, will result in deeper engage-
ment with the artwork. A participant with minimal agency 
may feel that they are only experiencing an activity by pas-
sively viewing the artwork rather than actively interacting 
with it, to make changes. The pleasure of agency in the dig-
ital space is not merely touching the interface of a laptop 
screen or clicking on a mouse, as activity alone is not 
agency. [77] There is an active interaction taking place and 
each individual virtual artwork will have a different aes-
thetic, depending on the participant’s creative vision and 
skillset. Some interactive artworks offer a pleasure of 
agency as the virtual space is highly immersive. The high 
level of participant control allows for engagement and em-
powerment. 

 The biggest challenge for VR-type experiences is the ef-
fect of feeling sick afterwards. The negative effects of VR 
cannot be eliminated by participants, however, by under-
standing the issues when they occur, the practitioner and re-
searcher can design VR systems that reduce the amount and 
duration of sickness experienced. VR sickness has been de-
scribed as a type of motion sickness resulting from immer-
sion in a computer-generated virtual world, which has simi-
lar signs and symptoms, such as nausea, motion sickness, 
eye strain, headache and vertigo. [78] VR sickness will dis-
tract the participant from experiencing presence and immer-
sion due to feeling ill and will create a break-in presence. 
When the effects of VR sickness do occur, they normally 
disappear after the participant physically takes a break from 
the activity.  
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 The themes in the literature review have led to a phenom-
enological perspective of drawing and painting in VR which 
promotes flow, immersion and presence and encourages the 
participants to experience mindfulness. Mark-making is 
viewed as an embodied and gestural act and there is no solid 
surface to work on, as there is depth and space. The virtual 
artist paints with gestural movements in space. Drawing and 
painting in VR transcend the constraints of a flat surface by 
blending virtual and physical spaces through the partici-
pant's embodied movements. The use of an HMD distorts 
the perception of time, where time can be sped up, and par-
ticipants feel a sense of agency in exercising creative control 
over their artistic experience. The following section de-
scribes the methods used in the study and provides valuable 
insights into how semi-structured interviews, video-cued re-
call and thematic analysis were used to understand factors 
influencing mindfulness during VR painting. 

Methods 
Ethics Approval 
Queensland University of Technology Human Research 
Ethics Committee (4847/ version number LR 2022-4847-
10478) approved all the procedures.  

Participants 
14 participants were involved in the qualitative study, in-
cluding seven females and seven males, aged between 20 to 
55 years. Two participants had previously used the GTB for 
drawing and painting. For the other 12 participants, it was 
their first experience of painting in VR. Participants were 
recruited through art and meditation groups and contacted 
by email for consent. During the recruitment and consent 
process, all participants were informed that the purpose of 
the interviews was to explore how drawing and painting in 
VR can create mindfulness experiences.   
 
Data Collection 
Participants wore an Oculus Quest 2 HMD and used the 
GTB medium for colouring the virtual mandala. A five-mi-
nute demonstration by the researcher explained how to use 
the brushes and palettes. Participants completed a 15-minute 
VR mandala colouring activity and engaged in a face-to-
face semi-structured interview with video-cued recall (ret-
rospective reporting) that lasted 15 minutes. Video-cued re-
call is the process of video recording an audience member 
engaging with an artefact and the video is then played back 
to the participant whilst they comment on what they were 
‘thinking, attempting or feeling during the experience’. [79] 
The video-cued recall method allows the participant to re-
flect on their experiences when the activity is still fresh in 
their mind. One technique to measure engagement is to 
‘video-record participant’s facial expressions, body move-
ments, mimics and gestures in detail to analyse and conjec-
ture about the audience’s emotional states and level of en-
gagement’ from the collected data. [80]  

 The video recording allows the researcher to analyse the 
participant’s degree of engagement based on the data col-
lected. The recorded session is played back to the participant 
to gain verbal feedback to describe their thoughts and feel-
ings relating to the experience. [81] The 30-minute inter-
views were conducted from 6 October 2022 to 26 October 
2022, over 21 days. The semi-structured interviews con-
sisted of six open-ended questions investigating the partici-
pant’s thoughts, feelings and experiences when colouring a 
virtual mandala. The following questions were asked after 
the participants engaged in the VR activity: (1) What was 
the most enjoyable aspect of your painting experience? (2) 
To what extent did you feel that you ‘lost track of time’? (3) 
To what extent did you feel that you had creative freedom? 
(4) What was your overall feeling or experience of painting 
in VR? (5) Were there any aspects of painting in VR that 
you did not enjoy? (6) Do you have any other suggestions 
for how this work might be developed in the future? Inter-
views were audio recorded and transcribed verbatim. Partic-
ipant videos and images of artwork were documented as 
data. 

Data Analysis 
Thematic analysis is a method for discovering themes and 
patterns in qualitative data which assist the researcher in un-
derstanding textual and visual information. This research 
project used thematic analysis as described by Braun and 
Clarke to ‘identify, analyse, and report patterns (themes) in 
data’, which captures meaning. [82] The method extracts 
valuable insights and understanding from data by recognis-
ing recurring patterns. According to Edmonds et al. coding 
protocols allow the researcher to search for ‘patterns in in-
teraction behaviour along with feelings, thoughts and per-
ceptions of individuals during their art experiences’. [83] 
Thematic analysis is the ability to see something that is not 
obvious to others, and to detect a ‘pattern or theme in ran-
dom information’. [84] This method of qualitative research 
is used to unveil underlying themes and patterns derived 
from participant interviews and observations.  

 Coding is a method to analyse data that is ‘assembled, 
categorised, thematically sorted’ and provides an organised 
system where meaning is constructed. [85] This cyclic 
method allows for themes and codes to be discovered, and 
the meanings are constructed, defined, and presented. 
Firstly, transcripts were uploaded to NVivo and read repeat-
edly to discover overall topics. Secondly, initial codes were 
generated directly from the data. Thirdly, the themes arising 
from the codes were identified and named. Representative 
quotes highlighted the themes that were selected to contrib-
ute to the validity of the findings. Thematic analysis was 
used to understand factors affecting mindfulness when 
painting in VR.  
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Findings 
Data from the semi-structured interviews, video-cued recall 
and thematic analysis presented theories of flow, immer-
sion, and presence concerning mindfulness and painting in 
VR. Six main themes emerged from the participants’ de-
scriptions of their virtual colouring experience, which in-
cluded mindfulness, mark-making, space, depth perception, 
sense of time and agency, which are discussed in the follow-
ing section. 
 
Mindfulness 
In this study, participants stated that the experience of draw-
ing and painting in VR was like meditation (mindfulness), 
where they lost track of time (flow and immersion) and for-
got they were situated in a physical room (presence). From 
the data collected, participants stated that mindfulness was 
experienced while colouring the mandala and VR enhanced 
the sensation of meditation and relaxation. 
 

“I feel like I’m in meditation doing it. I think it’d 
be really relaxing to just lose myself, all sense of 
time and place.” (Participant 7) 

 Drawing and painting in VR also invoked feelings of 
calmness in participants. The experience of colouring in an 
immersive virtual mandala had similar results to colouring 
a traditional analogue mandala in a book, however, the VR 
space allowed the participant to focus on their state of mind. 

 
“I am a person who does routinely suffer from anx-
iety and different things. I find that at least draw-
ing, or colouring using adult colouring books, is a 
medium that really helps me focus myself, and calm 
down a bit, and it’s definitely done that as well in 
VR.” (Participant 9) 

 
Mark-Making 
From the data collected, participants stated that mark-mak-
ing with GTB brushes assisted with mindfulness experi-
ences, with either calming or energising effects. Various 
brushes invoked a calm and relaxing experience for the par-
ticipant. For example, the bubbles animated brush slowly re-
leased transparent bubbles that floated from side to side, 
while moving slowly and calming the participant’s mind. 
The bubbles and stars brush created a space where some par-
ticipants felt immersion and presence, as they had the sen-
sation of being transported to another place, such as under-
water and the sensation of being in a different world. 
  

“The bubbles – it felt like a really good feeling 
when the bubbles were right in front of me. I was 
under the ocean and different animations, like the 
stars, just felt really relaxing. Like in a different 
world.” (Participant 1) 

 The electricity brush created an energetic and enjoyable 
experience as the mark-making was uplifting and vibrant. 
Participants explained that this brush felt like it was alive. 
 

“The electricity brush was so vibrant. It was really 
different to the other ones that I’ve used because it 
was really alive and it felt natural to give the elec-
tricity a grounding point and then to move through. 
I just went with whatever I felt like doing, because 
it was so energetic, so I just went with it.” (Partic-
ipant 6) 

 Participants mentioned that colouring the mandala per-
fectly and within the lines was difficult in VR due to the 
perception of proportion. 

“I didn’t enjoy that I couldn’t get it perfect but 
that’s just, I guess, my nature, but I loved every 
other thing about it.” (Participant 12) 

 
The use of the mandala template allowed the participants 

to colour within the outline of the mandala (distraction 
control). The participants could focus on experimenting 
with the brushes to learn how to create animated effects ra-
ther than creating a new design in a medium they were not 
familiar with. 
 

“I think starting with a guide is a really good way 
to get people used to using it.” (Participant 7) 
 
“I could do virtually anything… Even having the 
template is fine. It probably makes it easier, to be 
honest. Because if I had nothing, I think it would be 
a bit harder. Like to think of what to draw. So hav-
ing some sort of template definitely helps.” (Partic-
ipant 13) 

 Overall, no participants experienced VR sickness in the 
study. Participant 8 stated that normally they have motion 
sickness from playing virtual games, however, the VR man-
dala painting activity did not induce feelings of illness. 

“When I’m playing games it makes me motion sick 
and gives me a headache, but that doesn’t. That 
was completely fine.” (Participant 8) 

Space 
Participants stated that they were aware of the virtual space 
and enjoyed working with the multi-layer design of the art-
work. Feedback included that it was a novelty to have an 
abundance of space to work with and the boundaries of the 
canvas were blurred which created an immersive experi-
ence. 
 

“The spatiality of the work I really enjoyed be-
cause it was creating a space rather than a piece 
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and so I think the immersive quality it was that 
there were no limits in terms of a typical traditional 
canvas and that was really exciting.” (Participant 
8) 

 
Depth Perception 
Participants stated that they enjoyed working with depth in 
the VR space and having the ability to draw and paint in, 
around, behind and walk through the 3D layers of the art-
work. 
 

“So here I wanted to walk through it and see the 
different physical layers, so I just started drawing 
in between the layers, not really caring what it 
looked like, I just wanted to experiment and just 
feel it. It was less about how it looked and more 
about being able to walk through it and the differ-
ent layers as I’m walking between them, how they 
all sort of collapse in on themselves because no 
matter which angle you’re looking at it, the art-
work completely changes.” (Participant 7) 
 

Sense of Time 
Participants explained that they experienced a distorted per-
ception of time, with either time speeding up or slowing 
down. Participant 7 explained that they enjoyed the sense of 
‘escapism’ due to losing track of time and place. Participants 
in the study stated that they lost track of time which en-
hanced the experience of flow, immersion and presence as 
they felt they had entered another world. 

“So I just completely lost track of time. My spatial 
awareness was really different as well, completely 
unaware that I was in a room, I just forgot. Like I 
entered this other world and lost track of the world 
for a moment. That was nice though, I liked the es-
capism aspect of it.” (Participant 7) 

 
Participants stated that they would have liked more time 

in the VR space as 15 minutes was not enough time to ex-
plore all the brushes during the activity.  
 

“Yeah, it didn’t feel like 15 minutes at all. It was 
like five minutes …and to work it out. Then you’re 
left with – like, five minutes to work it out then five 
minutes to work on it, and then the last five minutes 
just goes really quickly.” (Participant 12) 

 
Agency 
Participants had the creative freedom to change the mandala 
and to create new artwork with their artistic choices. All par-
ticipants in this study explained that they enjoyed the crea-
tive freedom of changing the aesthetic of the original art-
work. 
 

“I felt like I could create anything that I wanted. 
Because I could use all of the space around me with 
different angles. Any colour and so many brushes 
to choose from.” (Participant 1) 

 The following section provides a discussion on the find-
ings and explains how the data relates to existing knowledge 
from the literature review and theories of flow, immersion 
and presence in relation to mindfulness experiences. 

Discussion 
The research data demonstrated how flow, immersion and 
presence related to mindfulness while drawing and painting 
in VR. The six main themes that emerged from the data in-
cluded mindfulness, mark-making, space, depth perception, 
sense of time and agency, which overlapped with theories of 
flow, immersion and presence, and created states of mind-
fulness while colouring a virtual mandala. Qualitative data 
showed that participants lost their sense of time and place 
(flow and immersion), felt that time had sped up or slowed 
down (flow and immersion) and had the sensation of forget-
ting they were situated in a physical room (presence).  

 As mentioned in the literature review, research has shown 
the importance of calming the mind through art activities 
such as colouring a mandala which assists mindfulness ex-
periences. [86][87][88][89] The colouring of the VR man-
dala induced a flow state which is described as; immersive, 
engaging, an easy activity that is fun, creative, relaxing, a 
balance between challenge and skill, staying focused in the 
moment, the sense of time is distorted, the sensation of los-
ing track of time, autotelic (activity becomes more enjoya-
ble as you get used to the tools and you lose yourself to feel 
comfortable), having a clear goal and rewarding for the par-
ticipant. [90] Flow state allowed participants to get ‘in a 
zone’ and forget about everything else that was on their 
minds, which then created states of mindfulness.  

 Participants experienced immersion in the VR space and 
could walk in, around and through the VR mandala. [91] 
The experience of immersion allowed the participants to get 
lost in the activity to lose track of time and place while paint-
ing. The ‘filled duration illusion’ was experienced when 
participants had the perception that time proceeded faster as 
the VR painting activity was filled with stimuli, as opposed 
to activities with very little stimuli, which could be experi-
enced as time extending or dragging on. [92] Presence was 
experienced by participants as they felt they had been trans-
ported to another place using technology, also known as ‘be-
ing there’ (the sensation of feeling no longer situated in a 
room) and there was the illusion of having a disembodied 
view of the body. [93][94] The concept of time was altered 
due to the artificial world which was enhanced by immer-
sion and presence using virtual tools. [95] The sensation of 
losing track of time and place and being immersed in the 
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activity, allowed the participant to forget that they were sit-
uated in a physical room.  

 Painting in VR was like a meditation which resulted in a 
relaxing sensation where mindfulness, flow, immersion and 
presence were experienced. Participant 7 stated that they 
‘got lost’ (immersion) in the artwork and lost all sense of 
time (flow and immersion) and place (presence). Colouring 
the VR mandala was a similar experience to colouring an 
analogue mandala on paper, where both digital and analogue 
activities were relaxing but in different ways. The VR-
animated brushes that participants described as having re-
laxing effects were bubbles and stars, which had slow-mov-
ing effects and pulsating rhythms. The electricity brush was 
energising, and the participants felt alive. The energising 
brushes had bright, fluorescent colours with fast animated 
movements and rapid pulsating rhythms. There was no evi-
dence of VR sickness during the painting activity, hence 
flow, immersion and presence promoted mindfulness expe-
riences as there was no break-in presence. 

 The VR mandala artwork was not created on a tangible 
surface, but in a digital environment where there was no 
physical canvas to lean on, only space and depth. [96] Par-
ticipants were immersed in the space and depth and enjoyed 
walking in and through the artwork, viewing the various lay-
ers of light. This created experiences of immersion and pres-
ence as the participant viewed the 3D artwork from various 
angles (front, back, sides, above and below) and walked 
through the artefact, losing all sense of the real world. Due 
to the immersive element in the virtual space, participants 
experienced disembodiment and could not view their phys-
ical bodies or the room as they wore the HMD. [97] Disem-
bodiment enhanced immersion and presence, where the par-
ticipants felt they entered another world. This experience 
provided a feeling of escapism. Participants stated that ra-
ther than being in a physical room, they felt they were ‘under 
the ocean’, or ‘in another world’ which resulted in mindful-
ness.  

 A sense of agency allowed the participants to have control 
and creative freedom of their art experience which created 
flow, immersion and presence. [98] Agency encouraged the 
participants to feel engaged in the activity due to feeling in 
control of the creative outcome. The study demonstrated 
that the ‘distraction control’ method had mood-enhancing 
properties. [99] The use of the mandala template encouraged 
the participants to colour within the outline of the mandala. 
The focus of the activity was experimenting with the brushes 
and learning how to paint in VR rather than being concerned 
with creating a new design in a medium that was not famil-
iar. Participants coloured within the outline of the mandala 
template which was a beneficial exercise to familiarise 
themselves with the tools. The participants felt comfortable 
colouring the mandala outline as most had not used virtual 
brushes previously. Participants mentioned that using the 
mandala template was a good initial guide for painting in 

VR. The template was useful for developing familiarity with 
the medium and assisted the participants in not working with 
a blank canvas, as it was their first experience with virtual 
painting.  

 Limitations of the study included participant feedback ex-
plaining the painting activity could have been longer than 
the initial 15 minutes, especially since it took more than five 
minutes to master the GTB tools. An extra five to ten 
minutes of painting could have created deeper flow, immer-
sion, and presence experiences, which would have been 
more relaxing to promote mindfulness. Participants men-
tioned that it was difficult to paint exactly within the lines 
of the mandala, creating frustration for users who liked their 
artwork to be aesthetically in proportion. There is no solid 
surface to work on in VR, hence the activity created ‘head-
centric and occlude projections’. [100] The head-centric and 
occlude projections disrupted the participant from viewing 
the artwork in proportion. The image ultimately changed 
due to the viewpoint and could only be viewed in proportion 
when viewed directly from the front. The challenge was re-
creating and continuing the same line due to the point of 
view changing, and perception was distorted due to the 
depth in VR and not having a solid surface to work with. 
Participants stated that they did not enjoy how their colour-
ing was not ‘perfect’ and in proportion as it was in their na-
ture to colour within the lines. The proportion of the image 
would change every time the participant would move their 
head or body.  

 Strengths of the study included evidence of data gained 
through semi-structured interviews, video-cued recall and 
thematic analysis using a qualitative phenomenological per-
spective. Insights emerged by analysing participant obser-
vations and data to determine how art-based mindfulness 
was experienced in an immersive environment. Allowing 
the participants to experience a higher level of agency pro-
moted creative freedom, enjoyment and interaction, which 
equalled empowerment. Participants explained that colour-
ing in VR was enjoyable and relaxing. The art activity pro-
moted the sensation of losing track of time and place, en-
couraging participants to feel that they were situated in an-
other place which strengthened the experience of immersion 
and presence. Overall, participants felt painting in VR was 
a similar experience to meditation where they got lost in the 
artwork and forgot that they were in a physical room, which 
enhanced the sense of presence. The participants did not ex-
perience VR sickness as the painting activity had minimal 
physical movements (ie: the focus was on painting in one 
area), therefore there were no signs of illness, vertigo, or 
dizziness. There was no break-in-presence which enhanced 
flow, immersion, presence and mindfulness experiences. 

Conclusion 
This study demonstrated how virtual technologies promoted 
art-based mindfulness practices when participants coloured 
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an immersive, interactive 3D mandala. Qualitative data col-
lected from participants’ semi-structured interviews, video-
cued recall and thematic analysis presented themes that re-
lated to mindfulness practices and creativity. Colouring a 
virtual mandala provided participants with a relaxing expe-
rience and overall positive mood, which resulted in mind-
fulness. The data presented evidence that video-cued recall 
was an effective method for documenting and analysing the 
participants’ thoughts and feelings during the activity. Par-
ticipants could easily recall their colouring experiences 
which assisted the researcher in understanding how mind-
fulness can be achieved in an immersive environment. This 
provided valuable insights that can be further developed in 
future research relating to mindfulness and creativity. 

 To conclude, this research project presented evidence that 
colouring an immersive mandala creates mindfulness expe-
riences. The virtual mandala artwork can be further devel-
oped for future versions to create collaborative art commu-
nities. For example, the mandala can be incorporated into a 
gallery environment to examine how immersive, embodied 
audience experiences can relate to mindfulness experiences. 
The interactive virtual artwork can invite multiple partici-
pants to colour the mandala, with all participants working in 
the same 3D space and at the same time, to create collabo-
rative art communities. For this to happen, the researcher 
and practitioner would be required to develop a coding sys-
tem that supports the GTB medium. Colouring a VR man-
dala promotes the sharing of ideas and experiences in a cre-
ative environment and promotes further research in human-
computer interaction, embodiment theories, cognition and 
human behaviour. 
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