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ABSTRACT
The thesis aims to explore, investigate and identify the emergence of Virtual Reality as an immersive, interactive, and accessible alternative platform to traditional theatre experience. The advancement in technology has transformed traditional theatre into digital experience. Helsinki based company like “Second Theatre” has collaborated with platform such as Meta to produce and project theatrical performance through Virtual Reality devices. Hence, this study aims to acquire a qualitative understanding of the transformation of traditional to virtual theatre experience. With this change there is a possibility to experience entertainment with more immersion and accessibility features like multilingual subtitles, boosted hearing and lens correction for visually impaired to make theatre experience more inclusive and accessible. It is to investigate how well virtual theatre provides an immersive, interactive and accessible experience through this study.
Since Virtual Reality is an extended and alternate theatre platform for creators, this study is crucial as it dives deeper into exploring the possibilities and shortcomings of the platform in terms of accessibility and immersion. A user testing session has been conducted at Tampere University by the research group with “Second Theatre” as part of this study in April 2024. During the session, a drama was projected through VR among research participants. The survey included a set of thirty qualitative and quantitative questionnaires where participants responded with their immediate experience of the Virtual Reality Theatre.
However, there is scope for implementing improved features and develop the user experience for watching theatre using VR devices. Based on the findings from the user testing, this thesis also provides recommendations to help ensure future VR experiences to more accessible and user friendly
Keywords: Virtual reality theatre; Accessibility; Digital Inclusion; Immersive technologies; Digital Theatre; User Experience; Sustainable Media; Multisensory Experience; Personalized Entertainment.
INTRODUCTION
Theatre has been an ancient form of art and platform of artistic expressions. From the early days, theatre was not just considered as a form of entertainment, but it was embedded in the structures, lifestyle, behaviors, and beliefs of many civilizations, communities which was not limited to elite group of dramatic literates. Early anthropological studies suggest that civilizations from Mediterranean basin, Ancient Greek, the Far East and northern Europe used a common space for religious ritual to connect with supernatural forces. The Ancient Greek drama from the 5th century BCE is found to have created the foundation for Western theatre. Later, the religious practice has been transformed into theatrical performances. Moreover, traces of the early practices can be found in prehistoric cave paintings and traditions which transformed into dramatic presentations in Italy, Greece, India, China among several others. Historically, theatre has been a platform for humans to reflect their unique cultural identity and social norms. It has been evident from the medieval pageants and Shakespearean innovations, and public playhouses in England. These were the major stages where the audience engagement, immersion and interactivity grew, making the plays a way of active involvement for the audiences [1]. This thesis aims at identifying the gaps and explore the areas of studies concerning accessibility in virtual theatre, user literary, inclusion and interaction. The identified research problems of the thesis are that theatre platforms have limited support and features for the users with mobility, visual, hearing, and language accessibility needs. Additionally, there are the barriers with immersion, user literacy, user experience, comfort and engagement they face.
However, the thesis focuses in exploring the socio-scientific aspects of the VR theatre in the approach to cater the needs of the users with disabilities. This is to examine how technology-oriented entertainment such as VR theatre can promote social inclusion and build sustainable digital society. Moreover, the thesis highlights the connection between the virtual theatre experience and the creators. Also, technological aspects play a pivotal role in understanding the level of user literacy and their engagement. Virtual theatre is still a novice practice; this thesis attempts to understand the shift from and co-existence of traditional and virtual theatre with the research question:
How crucial are factors like immersion, interactivity, accessibility, user interface and comfort in designing Virtual Theatre platform to provide best user engagement?
The popularity of VR as an immersive platform has been growing with over 171 million users of VR worldwide [3]. The popularity indicates the increasing demand and needs to incorporate the accessibility features embedded within the device by default, not as an extension when required [4]. Although VR is comparatively a new technology and Virtual Theatre being even a newer implementation, developers can consider the history of accessible design and integrate the accessibility elements to ensure accessible VR experience [5].
Despite having the studies that highlight the future potential of VR as a platform for digital theatre, there has been a comparatively limited concern about the fundamentals of accessibility. Considering the necessity of adequate accessibility features to ensure inclusive medium of entertainment, some companies are taking the necessary step through their inclusive business module. The founders of “Box Office VR” Kelman and Gemma Grieg-Kicks aim to make Theatre more accessible to a broader audience. By launching the platform, they minimized the problem of people with disability and limited mobility to experience the performance at the comfort of their homes during the Covid 19 pandemic [6].
Moreover, in Finland a Virtual Theatre company named “Second Theatre” has started up its operations by collaborating with Meta and Apple. The idea was developed by the founder Erkki Izarra in 2015 who was then Global Director at Microsoft after experiencing VR technology. In 2023 the company launched its very first Virtual Theatre show named, “The Hairdresser” in the platform leveraging Meta as the platform. As a thesis collaborator with the research students at Tampere University, they responded to the queries about the business plan, integrating accessibility features and future sustainability concerns. Currently, the promote accessibility through the platform by ensuring subtitle in multiple languages. They also facilitate the 3D customization in seats, ambience, environment, and avatar for easy accessibility.
However, not every company facilitate accessibility features in the platforms. Hence, this research focusses on accessibility, personalized experience, immersion, and significance of digital literacy. The most crucial factor influencing the selection of this topic is the association of Second Theatre as a collaborator of this research. Hence, Second Theatre and their approach to Virtual Theatre have been chosen as case study. Moreover, the author of this thesis living in Finland, being a student at Tampere University, his academic and professional background in Digital Media and Communication and his association with Tampere Accessibility Unit (TACCU) make the topic suitable for exploration further from a multidisciplinary perspective.
The core aim of this study is to identify and explore the answers to the research questions stated above. It followed both the qualitative and quantitative research methods through questionnaires. The data has been collected in presence of the collaborator- Second Theatre through user testing survey conducted among the ten students who volunteered to participate in the virtual theatre show- “Two Phone calls”. The thesis also focuses on Digital Sustainability and inclusivity for sustainable societies.
Furthermore, there is a lack of inclusive and universal design (user interface) for various audience types in experiencing virtual theatre with VR devices. To mitigate this, platforms can incorporate more accessible features keeping the diverse user groups in mind which is elaborated in the recommendation section. Since traditional theatre comes with limited accessibility options, virtual theatre can fill in the gap of limited accessibility. “Second Theatre” provides a personalized interactive platform with an alternative watching experience. The study will investigate how VR can be a feasible and sustainable alternative to traditional theatres. Theatre performances can provide audiences with immersive experiences using virtual reality. Therefore, audiences watch and participate actively in the storytelling by interacting with virtual audiences and artists. Moreover, Virtual reality (VR) technology offers a digital substitute for theatre experience, enabling the development of dynamic, multi-dimensional performances and inventive narrative methods.
In summary, the thesis consists of seven chapters starting with the introduction. This part familiarizes with the concept of VR, current practices and integrating theatre in the platform. This provides an overview of the thesis in general. The second chapter presents literature review from the relevant published sources and available articles on Virtual Reality, Virtual Theatre, Digital Accessibility, User Literacy, and digital Inclusion for sustainable societies. It also addresses the research question and research problems. It continues with the third chapter with the research methodologies used in this research with a brief discussion on the ethical consideration. The fourth chapter provides the analysis of the data from the findings of experiment conducted 29 April 2024.
It is then followed by the fifth chapter that discusses about the research findings and provides recommendations. The sixth being the concluding chapter will shed light on the overall summary, future scopes of the study and implications. Lastly, the thesis aims to develop an interpretivist/constructivist paradigm since the main objective is to understand the phenomenon of Virtual Reality devices as the platform of digital/virtual theatre.
Research questions: With the research questions below, the study asks how simulated accessibility information can be helpful for the users.
How can the immersive accessibility digital twin impact pre-visit confidence, trust, and independence for users with disability and parents/caregivers?
How can AI collaboration and crowdsourced verification support the creation and maintenance of an accessible urban digital twin?
LITERATURE REVIEW
The term “virtual reality” concerning theatrical art is an innovative product of the global society of informatization as it interprets the historical and psychological aspects of “virtuality”, as a universal cultural phenomenon [7]. The transition from traditional theatre to virtual theatre has been considerably crucial especially in the recent technological advancements and the global pandemic in understanding the attributes of these two media of the same art form. In the traditional theatre, the act is presented live which usually takes place in indoor theatre. Whereas, virtual theatre involves various tools and digital platforms, including VR, online streaming, recording and digital technology for viewing [8].
[bookmark: _TOC_250020]Virtual Theatre, an Amalgamation of Technology, Art and Culture
It was since the times of Greek playwright Aristophanes and tragedian Sophocles; theatre plays have been a crucial medium of human expression and artistic portrayal of life by presenting creative work in theatre stages [9]. Traditional theatre production undergoes an extensive and complex process that involves ideation, set design, acting, writing, direction, costumes, art design, and overall arrangement. It is the production team that works to develop the setup for the ultimate audience experience by creating dramatic ambience, theme, emotions, mood, and sound. The nature of this artistic medium makes the plays live and interactive which significantly distinguishes from other forms of media such as movies and games [10]. In contrary, audiences use Virtual Reality devices as a tool to experience theatre virtually which enhances the viewing experience of the live theatre, rather than creating a new type of theatre. The majority of the audience of Virtual Thater comprises of younger users where 68% of them reportedly prefer more digital elements in Virtual Theatre where they would be willing to pay more [11].
In the paper, A History of Virtual Reality in Performance (2006), Steve Dixon highlights how virtual reality has developed in the field of theatrical performance. He explains that the idea of creating immersive experiences is not novice. For centuries, people have been using mediums like panoramas and illusion spaces to immerse the audiences in the story. Dixon also describes how VR technologies like headsets created by Morton Heilig and Ivan Sutherland influenced artists and performers in the 1990s. According to him, despite the potential of VR in making theatre more immersive and engaging, there are challenges like expenses and technical difficulties. He believes with the proper support and monitoring; VR can offer the new opportunities and exciting ways to experience live entertainment.
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Figure 1: [Source: https://tspeyton.blogspot.com/p/timeline-of-theatre.html]
Moreover, theatre does not just reflect the culture of the elite or so-called literates as argued in the paper “A Cultural History of Theatre: A Desideratum (2016)” by Davis and Balme. They argue that it is fundamentally a social and cultural practice which is universal means of artistic expression. Through the paper, they also noted that from the late 70s, theatre researchers started considering history of theatre differently. They focussed not only to the popular plays but also paid attention to the ordinary people’s performances where people’s values, rituals, lifestyle, beliefs, and everyday practices were reflected. In the contrary, the paper “Cultural Representation in Modern Theater (2024)” by Siena Ebony explores how modern theatre represents diverse culture through plays. Ebony (2024) finds that the modern theatre has progressed by hosting and promoting more culturally diverse stories and perspectives. However, the leaders and decision makers such as producers, directors, still come from certain majority of cultural groups. The crucial point in the paper is that there are regional differences, power imbalance and discrimination in the society. Despite of all these, she suggests that theatre can offer inclusive policies for the marginalized people to be heard. This will result in inclusivity in the society by uplifting the minorities.
Dixon and Smith (2017) differentiate between traditional and virtual theatre by identifying the structural setting in both the platforms. Unlike traditional theatre, virtual ones incorporate digital technology to project shows/acts [12]. According to the study conducted by the Australia Council for the Arts (2021), the virtual theatre can be categorized into interactive and non-interactive based on the extent of interactivity of the platforms. In the interactive virtual theatre, audience can engage themselves with interactive simulation elements such as virtual audience, interaction like cheering, responding to acts, avatar, custom seat arrangements, ambience, and lighting. However, in live performances when watched virtually, the audiences usually do not differentiate the play itself, rather they experience the presentation and the digital elements which enhance their theatrical experience. Also, audience select the play depending on the content, personal preference rather than merely the interactive elements [13].
Santhosh Sv (2023) in his 2023 paper, Virtual Reality and the Arts: Opportunities for Creativity and Innovation discusses that VR as technology has the potential to revolutionise art and the way it will be experienced by the users. According to him, it opens doorway for the creators a new form of art which were difficult to achieve, produce and distribute initially. As per his exploration, VR as a platform for art is such a significant innovation that offers the ability to create virtual exhibitions, which consequently creates a virtual space for artists to showcase their work globally without the barrier of mobility. Furthermore, VR enables the artists with creative freedom where they can go beyond the traditional two-dimensional media. They can not only create immersive contents, but also three-dimensional audio-visual environment for audience to immerse and interact. Additionally, VR comes with the ability to create art incorporating multisensory experience besides sight for instance, haptic feedback technology. The paper also discussed how VR technology facilitates artists to explore unique ways of storytelling as far as VR Theatre is concerned. They can generate virtual narratives to offer an immersive and participatory storytelling for the viewers. This unique approach enables artists to set new standards for new media. Traditional theatres require in person presence of the audience to immerse them in storytelling which are portrayed in real time and space. However, as Mike Pearson (2012) explored, traditional theatre can be experienced in other forms of in-person site such as a host site where audience experience a real-world location such usual seating gallery. Another example being the ghost site where audiences experience a simulated act or environment with created scenography [14]. Similarly, many traditional theatres organize immersive activities with proscenium seating arrangement to immerse the audiences [15].
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Figure 2:   The National Theatre in Prague [Source: https://shorturl.at/x0Qel]
Moreover, Alston (2016) has presented the possibility to immerse the audience into the play utilizing interactive activities such as running, hiding, and dancing during the play [16]. These immersive principles are leveraged into developing theatre in Virtual Reality with digital technology to facilitate immersion virtually [17]. In the paper Theatre and Cultural Heritage: A Global View (2025), D. Kovalenko explores the interaction between theatre and cultural heritage in various global contexts. It's evident in the discussion that theatre is crucial in preserving and representing the cultural identity. He also argues that theatre is a unique platform to transmit cultural memory that helps communities to present shared history and values. An artwork being referred to as “digital” can indicate that it has been generated employing software, digital tools and/or any other means of technology. Hence, it “can be described as an electronic series of zeros and ones” [18]. Moreover, art is communicated to the audiences through senses such as immersion, smell, motion and sound. These senses are transmitted at one’s emotional, mental, sensory and spiritual states. The process occurs by a process of multiple synchronization of these senses in human body, senses, intellect and mind which helps us to respond to art and comprehend it [19].
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Figure 3:  Traditional Theatre, Shakespeare’s Globe in London. [Source: https://shorturl.at/nBIzy]
However, earlier studies indicate significant association of art with digital technology like VR. VR is a technology which is significantly theatrical, despite the difficulty of turning an isolated, subjective VR experience into something like the Aristotelian understandings of theatre [20]. However, essential components of Aristotle's dramatic ideas, including empathy and mockery, are present in VR. He believes that if properly executed, a virtual reality experience will have a greater sense of participation and satire in the events [21]. Moreover, the first VR theatre designer, Mark Reaney, refers to theatre as "the original virtual reality machine," which allow the audiences to enter "imaginary worlds which are interactive and immersive" [22]. Meanwhile, VR critic and artist Diane Gromala contends that the fantastical worlds evoked by copied simulations of ceremonies, scenery, art, literature, and theatre are the historical predecessors of VR [23].
Moreover, producers and artists have been exploring VR for decades by utilizing the technology to offer lively performances, and interactive experiences. Another significant advantage is that VR can provide a sense of presence within the virtual environment. VR technology can give a sense of transportation to the audiences in different environments by creating an immersive experience. This phenomenon is difficult to achieve through traditional form of theatre. For instance, VR can simulate a 360-degree environment where audience can experience artistic audio-visual from every angle and interact within the virtual space with avatars. Consequently, this creates an unparalleled engagement which creates a strong connection between the audience and the artwork.
[bookmark: _TOC_250019]Emergence of Virtual Theatre
Recent years have witnessed a significant rise in the use of Virtual Reality platforms in education, personalized entertainment, communication, research, innovation, and immersive gaming. To trace back the inception of the concept of VR, it was Ivan Sutherland in the 1960s who described VR as a window where user could perceive the virtual world by looking, feeling, and hearing with real sound in which users could act realistically [24]. Virtual reality (VR) blends the computer graphics, motion sensors, and visual technologies to project immersive virtual settings for the users [25]. Earlier, Fuchs and Bishop (1992) defined Virtual Reality as “the real-time interactive graphics with 3D models, combined with a display technology that gives the user the immersion in the model world and direct manipulation". As per the definition of Gigante (1993), VR is "the illusion of participation in a synthetic environment rather than external observation of such an environment”.
Currently, startups across the world are leveraging the VR technology to offer new platforms for users to experience theatre digitally. Virtual Theatre is a recent approach to experiencing theatre performances by employing Virtual Reality devices merging with existing platform like Meta. It combines elements of traditional theatre such as theatrical performance, acting and production combining with digital technologies that helps users to transcend physical limitations [26]. Users witness the immersive experience with Virtual Reality devices which offers a new potential to support social interaction [27]. VR provides an immersive experience to the users in various forms where immersion is a state of experience that concerns the degree of stimulated senses, interactions, and the resemblance to the reality with the simulated environments. Depending on the level of immersion, the devices are categorised into three types which are: immersive, semi-immersive and non-immersive. The immersive systems can provide a complete simulated experience through various sensory outputs devices such as Head Mounted Displays (HMDs) to enable a stereoscopic view of the visual element through the user’s head movement. Whereas the semi-immersive ones are capable of projecting stereo images of a three-dimensional scene in monitor using a perspective projection which is placed to the head position of the users [28]. Lastly, the non-immersive are the simplest and cheaper ones that use only the desktop to produce images and sounds to deliver a conventional way of audio-visual experience. However, the feature depends on the attributes and properties of the technological system or a particular platform (Slater, 2009). How users experience the immersion significantly depend on their sense of presence within the platform. Presence is a psychological state of “being there” in the audio-visual system that involves the sense of interaction and reaction to the simulation [29].
Traditional theatre has been a source of entertainment since ages as a strong medium of cultural expression, which offers an immersive storytelling and theatrical experience through live performances. The established concept of theatre is that it portrays a dramatic performance by actors in a staged environment where audiences live and experience the performances. As far as the VR contents are concerned, the nature of the content determines if users experience the stimuli as reality or not. When the user expectation of reality is met through the content, their experience of VR watching is enhanced. Higher the level of reality in VR interaction, there is a higher level of realism of the user’s behaviors [30].
[bookmark: _TOC_250018]Immersion in Virtual Theatre
Immersion refers to the deep psychological involvement of user within the virtual environment [31]. where the boundaries between reality and the virtual blur. This might lead the user to a sense of 'presence' within the virtual world. Immersive experiences often offer a unique escape from the daily stress and challenges. For many, diving into a virtual environment after a stressful day can be reading an interesting novel or getting lost in Netflix channels. It is a temporary detachment, a respite from endless responsibilities and plans. When it comes to theatre play experience with stories, adventures, theatrical performances and musical, immersion simply provides a space where one can temperately set aside mundane issues. Intermedial theatre incorporating digital technology and immersive media into theatrical work. For example, Bluff and Johnston (2019) highlights how dance performances have utilized the elements of augmented reality into a dance performance and Worthen (2021) explores that there are many ways in which plays have been live streamed on Zoom. Also, there are ways in which immersive performances implement mixed reality technologies to facilitate out-of-body experiences [32].
Indicate that due to VR device’s interactive functionality and nature, various works have enabled users to have a sense of assumption in a participatory role in the play’s narrative [33]. In this context, director of Tinker Lou Ward, Cristopher David, and Lara Bucarey conducted a case study in 2021 on Tinker where audience has the part in drawing and building toys with the actor playing the role of grandfather. It was the director’s grandfather who developed Alzheimer’s disease. Later, a 2D film was created which turned into an immersive VR experience where audience could engage and immerse into the story to connect deeply. Additionally, The Under Presents: Tempest is another example of immersive attempt which allowed audience to play around with virtual props and act non-verbally involving them within the narrative [34]. However, Dalsgaard and Hansen (2008) suggest that the possibility of engaging audience with these interactive elements through VR theatre can significantly influence the role of the audience, making them both performer and audience at the same time [35].
Moreover, study by suggests that most of the technology that is used in VR theatre draws the design principle from digital games and cinema. The interactive virtual theatre often projects recorded theatre show where actors interact with the audiences [36]. Research has found that there has been a significant interconnection between immersive theatre and immersive gaming. Research indicates that game design often uses the design language of the theatrical set up as per Fullerton’s narration of the dramatic arc in games [37]. Exploring further by games like Uncle Roy All Around You and Can You See Me Now? implement real-time interactions with live performers to bring out the game’s alternate reality to improve the game content.
Furthermore, significant elements of a traditional theatrical rehearsal process, according to, can greatly enhance participants' sensation of presence in a shared virtual environment. It is shown in that to establish a feeling of presence, traditional shared Virtual Environments (VEs) for theatre production should meet certain characteristics. The extent of an audience’s presence significantly depends on the dynamic relationship between the actor and avatar, and how they interact within space. There have been various attempts to create more expressive virtual characters that react to human input in both virtual and 2D multi-media contexts [38]. However, when the participants engage, a “high degrees of freedom” (DOFs) input is crucial to ensure expressive control of virtual characters.
The immersion often raises questions about the state of reality among the audiences. The book Theatre and Performance in Digital Culture by Matthew Causey published in 2006 implies that theatre has always been virtual by nature. Whatever we see on screen or cyberspace has already been performed on stage. The book also refers to the argument of Peggy Phelan where it is implied that the nature of performances or acts may deteriorate the liveliness and immersion when it’s reproduced and re-presented through technological media. On the contrary, Philip Auslander has a different perspective as he perceives “live” as an artifact of mediatization. According to him, liveliness is not just a prior condition but it’s the output of how the act is mediatized through technology. The author Matthew Causey finds the arguments problematic and amends it by suggesting that the nature of live performance changes when it enters technological spaces [39].
Merging technology and human presence are essential to make the audience experience immersion. An article in European Commission by Allegra Mancini explores that Virtual Theatre has the potential to blur out the subtle between reality and fiction. This results in creating a unique narrative opportunity for the creators. For instance, in the Family Game VR production it combines a 50-minute VR video experience with live actor interactions to engage them with full immersion. It incorporates the elements of traditional theatre to create a hybrid format of viewing and interacting. The audience watches the performance using VR headsets and later during the session they remove the devices to interact with the actors [40].
Not just in entertainment, virtual reality has shown promising potential in the fields of education. Immersive Virtual Reality (IVR) environments have proven to boost students’ learning capabilities and engagement with immersive content. Conrad (2024) conducted thirty studies on IVR based education and analyzed that learners in virtual environment demonstrated active participation, autonomy, motivation and playfulness as compared to the traditional formats. The key contributors to such positive impact in the learners’ increased motivation and engagement are immersion and a sense of presence (Conrad, 2024). Studies by Kaplan-Rakowski and Gruber (2025) indicate that Immersive Virtual Reality is crucial for personalized learning and build emotional connections to enhance user engagement [41].
The interactive and multisensory nature of the VR environment also stimulates the creativity of the learners as explored by. His study finds that VR has the capacity to deliver complex learning materials in easier and engaging manner [42]. contextualises virtual reality gaming where user engagement and satisfaction are the result of realistic
 visuals, interactive storytelling and feedback [43]. Healthcare sector has also witnessed a significant benefit with virtual reality. demonstrates immersive VR is highly interlinked with positive emotional output especially in the Oncology care department. She suggests through the paper that users experience a better emotional state when they are engaged in VR environments resulting in their mental and physical well-being [44].
VR and AR technologies have been integrated into immersive theatre, and this practice transformed the global artistic practice and audience engagement. Overall, the immersive entertainment industry was valued at over $60 billion in 2019, where the contribution of immersive theatre was around $28 million. This clearly portrays the significant market growth and the potential of future new media (AMT Lab, 2021). The National Theatre in London has played a crucial role acting as the pioneer of immersive storytelling. They have conducted experiment such as merging theatre with VR, and AR to extend the scope of theatre beyond the traditional ones. Shows such as VR musical Wonderland in 2016 converged music, narrative and interactive design. Similarly, the program alt.barbican presented hybrid storytelling projects using the novel forms of technologies [45-47].
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Figure 4: Integration of AR and VR into immersive theatre. [Source: https://shorturl.at/WPO2B]
National Theatre London was critically acclaimed for producing high profile work like All Kinds of Limbo that earned a Sundance nomination in 2019 for the innovative use of VR in exploring culture and music. The productions also integrate immersive and spatial motion with 360-degree immersive sound that lets the audience experience both digital and physical spaces that increases the engagement [48]. However, alongside the National Theatre London, the United States also has significant collaborations such as The Under Presents by Piehole and Tender Claws that has pushed the idea further. This has transformed VR theatre practice into mixture of gaming, and theatrical performance utilizing platforms like Oculus Meta Quest. This leverages the potential of the performers, and interactive challenges with technological innovation [49].
This shift to virtual spaces enables the creators to cater to geographically broader range of audiences. Doing so, it redefines the fundamentals of immersive and engaging narrative of storytelling. VR enables audiences to engage in a direct way which goes beyond the passive observation of traditional theatre. It often enables them to be the cast and be active witnesses, or characters in the play. These enhance the audience energy level, emotional connection, and opportunity to witness multisensory storytelling [50, 51].
Hamlet 360: Thy Father’s Spirit is a n example of the potential that the transformation holds. The play was co-produced by Commonwealth Shakespeare Company and Google in 2019 where it was not merely filmed like a stage performance. However, this adaptation offered an option to characterize the audience as the ghost of Hamlet’s father. This has been a unique perspective on Shakespeare’s tragedy that the audience experienced firsthand. During the sixty minutes of the play, audiences could navigate a virtual 360-degree world where they followed actors and discovered hidden details like treasure hunting. Later, reviews show that this approach helped in experiencing a deep level of immersion and presented classic work like Hamlet in a never-seen-before and accessible way [52-54].
[bookmark: _TOC_250017]These facilities and provisions of digital creation broaden theatrical reach by the creators and performers with digital storytelling tools. However, literature suggests that successful VR theatre requires a balance of both traditional and virtual style of narrative with transparency. Audience gets the best output when creative teams utilize VR’s interactive and accessibility features to serve them with the best [55, 56] Universal and Inclusive Design in VR Theatre.
Inclusion is the “environment facilitates acceptance, involvement by appreciating various approaches, perspectives, and experiences. This allows different individuals to express themselves with their identities to present their strengths and capacity [58]. In Europe this concept is alternatively known as, “Design for All” and in the United Staes it’s knows as, “Universal Design”. The concept of Inclusive Design goes back to the starting of the European social ideals which came into concept after the World War II. This initially included the basic human rights such as healthcare and housing for everyone [59]. During the early days, the primary focus of this has been the inclusive designing for the elderly and individuals with disabilities. However, in 2000, the government of the United Kingdom proposed another approach to Inclusive Design where the needs of the wide range of consumers are met by means of services, commodities and environments meant for all [60]. But as per the contemporary global trends of inclusion, it is not bound to only by catering the needs of the people with disabity and elderly people, but also to focus on excluded individuals and communities [61]. This is a philosophy to include everyone irrespective of people’s ability, background, gender, social class, religion and every other labels. Digital inclusivity is often achieved through methodological design that focuses in generating digital media, virtual environments, and theatres which can be easily accessed and used by the widest possible group of users, especially people with disabilities and from diverse backgrounds. This approach of digital inclusion ranges beyond traditional accessibility by incorporating diversity of the users as the key priority in the conceptualization and the overall design process and language. This consequently ensures that the product of services cater to the needs of people of different abilities, ages, languages, and cultural contexts. However, in the digital context, the inclusive design reflects usability, adaptability, flexibility, and willingness to participation by the users of all stages that results to engaging digital experiences [62].
Microsoft defines the concept of inclusive design as a methodology which is derived from the digital environments that enables full range of human diversity. It crucially indicates the inclusion of people and learning from the people of a diverse perspective [63]. Moreover, the accessibility criteria set while designing is the core foundation of integrity for the inclusive solution where inclusive design is prioritized (Holmes 2018). However, the final designs which are primarily designed for the people with disabilities, often benefits the other people as well who were not the initial core target. For instance, the auto doors were developed for the people with limited vision, people with visual disabilities and limited mobility. However, the people without disabilities, situational limitations, injured, parents with children also benefit from these facilities. This reflects the true essence of inclusive design where it implies that the design not only meant to cater to the entire population’s needs, but also creating appropriate design for the diversity in the population [64].
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Figure 5: Persona illustrating permanent, temporary and situational scenarios [Source: Inclusion through digital arts: Creating a community of practice (Barat, 2019)
Inclusive design however in virtual reality environment, addresses the unique obstacles of the users with the help of immersive and assistive technologies like device usability, sensory accommodations, and customization of the UI- user interface. Developers implement innovative techniques such as adjustable display, multiple interaction modes (voice, gesture, eye tracking), and user compatibility with assistive technologies to ensure participation of the broader audience groups. Many research sheds light on the significance of including users with disability at the very early stages of VR environment development to receive multisensory feedback for constant development and maintenance. These practices ensure the accessibility of the virtual environments besides offering a meaningful and extensive engagement for everyone [65].
Both the traditional and virtual theatre can significantly benefit from the inclusive design principles if features like audio description, real-time captioning, comfortable seating arrangements, and sensory-friendly features can be integrated into the setting. To make the theatre accessible, theatres often collaborate with artists with disability and audiences where they help to guide the artistic and technical decisions. These practices break the traditional obstacles to participate and challenge the preset cultural assumptions and stereotypes about people’s capability and limitation regarding the theatre performances. Therefore, inclusive design in theatre is an important process of co-creation that promotes not only social changes, but also it supports creative innovation [66].
Inclusive design is a noble and positive approach to universal design that aims at broad participation of the people. This is a collaborative and continuous effort which involves development, monitoring, feedback, iteration, adaptation and responsiveness to new needs and technologies. In digital media, VR, and virtual theatre, the transformation to inclusive design has a significance towards social equity, diversity, and full participation. This field is evolving and ongoing research highlights the significance of making inclusion a central design value in all platforms and creative practices [67].
[bookmark: _TOC_250016]Interactivity in VR theatre and the COVID19 scenarios
Interactivity is one of the core components in virtual setup which differentiates the virtual theatre from the traditional ones. In virtual theatre, audiences don’t just sit back and passively experience the performances, they also actively participate and interact through the interactive features embedded in the devices. Their actions and choices can influence the narrative, environment, or even the outcome of the performance. According to research, interactive elements like multiple branching storylines, avatar movement, and real-time audience feedback improves the audience engagement, level of immersion, and emotional involvement with the performers and performances. These affordances make the audience theatrical experience more personalized and memorable. Recent projects have explored the potential VR platforms to facilitate interactivity which offers the ability for audiences to participate remotely, communicate, and interact with the narrative. However, this also poses threat of new challenges like balancing narrative structure with user autonomy and providing accessibility for participants [68].
During the early COVID19 pandemic days, there was a temporary closure of the theatres for audience to visit physically. This instigated the alternative solution by the artists and producers to share their work online. By then, global audience had already been familiar to the concept of digital/virtual theatre [69]. However, the practice was not as commonly used among the people as it has been in the last couple of years. The unexpected sudden discontinuation of the theatres raised the need for other ways to reach out to the audiences [70]. Ever since the pandemic in 2020, there has been emergence of various novice VR theatre performances. There has been adaptation of the already produced stage performance such as Jettison [71]. and You Should Have Stayed Home. In the play you should have stayed home, the audiences were given some protest signs and asked to recite the slogans besides the real actor. Additionally, there were some artists and producers came up with completely new shows, like, The Under Presents: Tempest [72]. Finding Pandora X [73]. and Tinker [74] which were mainly produced for VR. Some of these performances interacted and engaged with the audiences through VR in a way that was completely different from that of the traditional theatre experience, for instance, audience virtually were present in the stage instead of merely sitting and enjoying the plays. For instance, in the play The Under Presents: Tempest, audiences were given their lines and were involved in acting the lines out virtually. These practices evidently show the emergence of audience engagement and interaction in innovative ways of audience participation [75].
[image: ]
Figure 6: Scenes from the play You Should Have Stayed Home. Left: In person performance. Right: Performer in avatar Source: Festival of Live Digital Art (FOLDA).
Moreover, in this play, immersing audience was highly prioritized by placing them in the core of the action. This innovative and hybrid theatre utilized digital technology to provide three unique modes of audience participation which were: VR immersion, livestream viewing, and in-person attendance at the Festival of Live Digital Art (FOLDA). These different modes offered different stages of engagement for the participants. Audience who used VR could directly interact through avatars in the virtual environment, manipulate objects, and experienced social immersion. On the other hand, those audience participated in the livestream viewing experienced the real-time action with accessibility features like ASL (American Sign Language) interpretation. Lastly, the in-person audiences witnessed a behind-the-scenes view about the preparation, presentation and the technicalities of the VR performance by watching both the performer and the virtual world simultaneously. This unique experimental approach to audience interaction and engagement  significantly broadens accessibility and minimizes the limitations of virtual theatre [76, 77].
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Figure 5: Embodiment in Virtual environments [Source: You Should Have Stayed Home: How to Captivate an Audience in VR Theatre (2022)]
During the play in the VR mode, participants can create avatars to interact with the performer within the virtual spaces. This helps to evoke the narrative’s emotional state of the audience that positively impacts the audience’s relationship to the play. This experience helps them to embody the performance by witnessing and enacting the elements of the story. There are voluntary and compulsory interactions (in the play, “You Should Have Stayed Home”) like picking up protest signs with the actor or following the police instructions. This practice clearly aligns with the recently conducted theories of immersive and interactive theatre. Notably, along with facilitating interaction, accessibility and engagement, VR platforms may also cause obstacles such as digital literacy and information overload [77- 78].
Meanwhile, participating in-person at VR theatre and livestream come with a major challenge of level of audience getting close to the story. Audiences who experience the livestream mode get the benefit of accessibility features like real-time translation and sign language interpretation. However, their activity in the performance is passive and limited as they only watch the performance but don’t interact directly with the act or performers. Similarly, the in-person audience get to see the performers and the overall technical process live but still they are not directly involved in the action within the virtual world. It’s only the VR participants who can directly involve, engage and interact with the story and modify the experience alongside the performers. The comparison of different aspects of participation highlights the difficulty in digital theatre and the limitation of participation in the virtual world [79].
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Figure 6: Participant picking up police sign (Play: You Should Have Stayed Home)
[bookmark: _TOC_250015]Digital Accessibility and Inclusivity in Virtual Theatre
Digital accessibility refers to the multidisciplinary integration elements and aspects like hardware, software, UX design, training, content, and standards that promote inclusivity for users of all types [80]. Digital accessibility is a dynamic concept which ranges to a various dimension that concern physical and cultural environments of the users [81]. As the concept has dynamic and diverse character, it is considered to be evolved as an umbrella concept which is also concerned about the people with disabilities [82]. There is an emergence in the research works that highlight accessibility related to age by concerning on the elderly people and children who often face obstacle in digital environments [83,84]. Digital accessibility is a vast concept which has been evolved as a dynamic, diverse and multidimensional. It has the influence of both cultural and physical contexts [85]. Digital environment is becoming complex with its advancement and extension of tech elements and features. There are limited existing reviews on this with qualitative analysis and limited sets of data [86]. Hence, it is crucial to identify the progress and gaps in accessibility studies where the focus is narrowed to only web accessibility whereas, digital accessibility is beyond merely just web accessibility [87].
Virtual art environments with various interfaces act as a bridge to connect deaf and blind viewers and artists. The approach can be multi-layered that focuses in promoting inclusivity through digital arts. This presents the significance of inclusive and universal design, communication as the main components to build an accessible space in virtual theatre [88]. Digital art has been prevalent at homes, workspaces, cybercafes and any public or private space with the facility of wireless or mobile internet [89]. Humans usually experience surroundings through multiple senses, which makes them unique. Digital artworks are appealing to the senses either individual or multisensory. There is no object to sense, but the experience which is intangible. It’s the artwork itself that the audiences experience [90]. However, the degree of engagement and involvement of the senses rely on individual capability and characteristics of utilizing the senses. For instance, the senses like vision, vibration or movement are necessary for a deaf person to experience the show. On the contrary, for a blind person senses like smell, touch, taste and or, sound are crucial aspects to witness the performance. To implement this concept, Andy Warhol Museum in Pittsburgh has the facility of a guide which facilitates the blind audience to experience the works without any barrier. This consequently makes the author’s work and life accessible to the blind or visually impaired individuals. This facility includes audio guide and tactile reproductions of numerous works by Warhol [91].
The American foundation for the blind published the book, Art Beyond Sight: A Resource Guide to Art, Creativity and Impairment, Art education for the Blind in 2002 which was one of the pioneers in analysing the perspective of art for the visually impaired people. It focuses art from both the creator and the audience’s perspective in terms of how they create and experience art respectively. Moreover, partially or completely blind people are well able to comprehend the perspective and depth of the art [92]. Virtual Theatre has the potential to minimize users’ limitation and barrier in watching traditional theatre performances. This makes Virtual Theatre ideally an accessible platform for a wide range of audience. This benefits people with disability, limited mobility, remote dwellers, introverts, and those who are unable or unwilling to attend live theatres due to preferences [93]. Moreover, performance in Virtual reality theatre do not appear as a threat to traditional theatre. Additionally, it could improve the opportunities for the people finding difficult in accessing theatres.
In 2021 to 2022 a study was carried out in the UK with 166 participants that included regular and non-regular theatregoers along with the audience with physical or mental health impairments, or merely the ones finding difficult to access theatre due to long distance or cost. In the experiment, participants were given VR headsets to experience theatre show that was produced by VR theatre company named LIVR with 360° camera. As it was a wide field of view, participants could experience a real-like show within the virtual environment. The audience were then asked to share their experience regarding immersion, engagement and accessibility. The research reported that the participants thoroughly enjoyed the art and witnessed the show with no outer distraction. However, it was reported that the social aspects of connection were missing during the whole experience. Audience could not interact, laugh or cheer with each other. Respondents also reported that virtual theatre has its own unique experience having, but not strong and adequate to replace the traditional theatre [94]. The crucial purpose of this technology is that it can achieve the accessibility that’s needed for a pleasant theatre experience for the people of any disability and the novice theatre goers. Furthermore, VR at homely set up can encourage the audience to experience the content at the comfort of their homes which would not be the case if it was for live theatre [95]. The study focussed on the significance of the theatre for social wellbeing. To summarize, the benefit of the theatre watching must be accessible either in traditional or virtual environment [96].
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Figure 7: Expansion of Virtual Theatre [Data Source: https://www.theaterscene.net/features/virtual-theater/jack-quinn/
Fig. 2.6.1 demonstrates that in 2023, global views of Virtual Theatre by the audience was increased by 47%, as per the report by Allied Market Research. Traditional theatre has always been a matter of local experience where audiences attended live performances physically in real venues. However, in current days virtual theatre has emerged with a platform for artistic expression which is breaking the geographical barriers for the global audiences. This provides endless opportunities for anyone to experience theatrical content easily from any parts of the world. The transformation from traditional to virtual theatre has significantly improved access for global audiences. Additionally, it has opened doors for innovative forms of artistic expressions. The art is now not only confined to stage in a particular city or country, but it can be streamed in real-time for virtual audiences globally. Moreover, global audiences from urban or rural communities can easily access theatre from the comfort of their homes that was almost non-existent even a few years ago. Not only they can experience the virtual theatre passively, but also audience can enjoy the interactive elements allowing them to interact and engage with the performers or even alter the direction of the story. As per the report of Statista, approximately 57% of internet users around the world have experienced live-streamed shows of some forms, which also includes virtual theatre. This portrays the endless potential of virtual platforms for theatrical experiences [97].
Digital and virtual technology have been integrated in almost every aspect of human lives. Already by 2020, users were involved with digital media almost more than 12 hours a day. The easy access to digital technology is crucial for participation and involvement in the modern society [98].This importance of this dependency has been notable during the Covid-19 pandemic, whereas the lack of digital accessibility caused barriers in social interaction, engagement and economic matters. To tackle such situation, the European Accessibility Act has raised the significance of accessibility and inclusivity in the digital spaces. There is consistent gap in accessibility across various regions, demographics, and level of disability, which imposes threat to equal access to online opportunities. However, this gap is responsible for the increase in global dispute on inaccessibility which was recorded to be 4,605 cases in 2023 [100]. Also, 1.3 billion different types of people with disabilities continue to experience digital barriers.
However, an exceptional case was recorded in 2020 when a deaf person named Dylan Panarra filed a lawsuit against HTC Corporation for not providing captions in its virtual reality and making it inaccessible. Reportedly he won the case but left a question “how many accessible features are missing from VR experience?” The metaverse and other platforms are constantly evolving with advanced technology. They need to address the accessibility barrier considering the wider audience including people with disabilities. If the inclusion of accessibility features is not ensured, it may further elevate the digital divide which will hamper the goal of ensuring inclusive society. As discussed by Prof Virtual Reality is a platform where creators can generate user friendly accessible content for a broader audience, especially for the people with disabilities. In traditional theatres audiences with disability often face the barrier to visiting physical locations, which is difficult. However, with VR theatre, audiences can overcome the obstacle and experience art from anywhere in the world, which makes it more accessible to audiences globally. Audience can experience art in a meaningful way if the shows are exhibited with assistive tools such as multilingual subtitles, audio descriptions and text-to speech technology. This practice will make it more inclusive for people with visual or hearing impairments. This will not only help the creators to connect with new audiences but also promote more inclusive and diverse art community.
The importance of digital accessibility and its implementation in theatre platforms and various forms of digital arts have been emphasized in The Digital Accessibility Handbook for Libraries (2025). This can be achieved with the help of assistive technologies, universal design principles. Moreover, inclusion can be systematically embedded into the digital environment to cater to the needs of the diverse users irrespective of their abilities. This equally applies to the audiences of virtual theatre, where it’s legally and ethically crucial to ensure easy access to the users with disabilities. Digital platforms can make the theatrical performance available and accessible for a wider range of audience by considering the aspects of culture, inclusivity and accessibility in theatre. In the study of Yakub they highlight the significance of live captioning, sign language interpretation, and adaptive technologies to ensure an inclusive theatrical experience in both traditional and virtual environments. The author Laurenti highlights one of the first mixed reality theatre projects in the paper Virtual reality meets theatre: an accessible experience for deaf and hard of hearing people (2025). The paper emphasizes on accessibility for deaf and audience with limited hearing abilities. It also highlights the significance of assistive features like captioning and content design which is more crucial than just dialogues. Additionally, synchronized cues in the play with innovative feature like speaker identification with colour cues are some of the effective ways of ensuring accessibility.
[bookmark: _TOC_250014]Users’ Digital Literacy
Digital literacy is "the ability to effectively use and evaluate information" [108]. that basically focusses on the user’s ability to comprehend and access digital information. The term was first presented during the late 1990s as “the ability to understand and use information in multiple formats from a wide variety of sources when presented through computers”, specifically using the internet. The capacity to use digital technology securely and appropriately to access, manage, comprehend, integrate, communicate, evaluate, and generate information is known as digital literacy (UNESCO Institute for Statistics 2018, A Global Framework of Reference on Digital Literacy Skills for Indicator 4.4.2). Moreover, digital literacy is applicable and necessary in operating systems navigation, and software applications along with recognizing and evaluating digital media in its different forms, such as pictures, videos, and articles on the internet. Also, the knowledge about cyber risks, privacy problems, and solutions to secure personal information come under Digital Literacy. With the evolving technology, it is crucial to update the users with proper knowledge to have a safer digital space. The UNESCO Institute for Statistics indicates that digital literacy can be established following these frameworks:
Transmission Framework: It indicates that digital literacy is primarily a set of skills that students and teachers need to acquire. Once the teachers acquire these skills, they can be transmitted to the students through teaching practically. Transmitting knowledge may include basic computer literacy, internet skills and familiarizing yourself with basic software and hardware.
Socio-cultural Framework: This highlights that learning can be influenced by socio-cultural norms and practices which teenagers are familiar with. It highlights the significance of social and cultural elements in influencing people's use of digital technologies and interpreting them. Also, social activities, and cultural contexts help users build various skills and practices that make up digital literacy.
Transformative Framework: This is the framework which sees the users with a transformed and empowered individual by using various platforms like Facebook, YouTube or Instagram. Content creation, blogging, and awareness campaign promotion can enable them to implement this framework successfully. It also highlights the possibilities of digital technologies and focuses strongly on critical thinking, creativity, and social involvement as crucial components of digital literacy. This framework has been immensely fascinating to me as it does not only concern the technical skill and interest of a user, but also concerns the creativity, opinion and cognitive thinking of the users .
Digital literacy recognized increasingly as the basic requirement to use digital environments. Review by Carlsson et al. (2024) highlights that digital literacy merges information searching skills, technical proficiency, critical evaluation and digital information needed for decision-making in the virtual environment. Freina and Ott (2022) and Guerra-Tamez (2023) suggest in their work that, digital literacy in VR centric art improves a deeper engagement between the user and the immersive tools which helps to develop reasoning in the virtual environment and enhances technical fluency. It emphasizes that user literacy is not just about the digital tools used, but also about usability, adaptability and/or, critical thinking which are immensely crucial for engaging participation in the digital arts and virtual reality environment.
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Figure 8: Challenge in adopting new technology [Source: https://mooncamp.com/blog/digital-transformation-statistics]
[bookmark: _TOC_250013]Figure 2.7.1 illustrates that more than half of the employees avoid new digital tools due to lack of habits and fear of change. This poses an urgent need for individual training and effective communication to mitigate the challenge associated with this shift. Studies estimate that 90% of Swedish seniors have digital devices but a majority of them lack the ability to use them efficiently. The reason being complex hardware terms that pose as obstacles. This suggests that dedicated education and simplified language are necessary to enhance digital literacy among older adults  
METHODOLOGY
In this chapter, the methods used to conduct the research is highlighted. In collaboration with Second Theatre, a projection of the virtual drama was planned by inviting participants aged from 24 to 31 within Tampere University. With their participation and experience in the virtual play, a mixed research method of qualitative and quantitative was conducted. They were given a set of research questionnaire to articulate their in hand experience about the usability, interactivity, accessibility and overall take on the virtual performance. The aim of the method is to identify and investigate the possible outcomes of the research question mentioned in the introduction section.
[bookmark: _TOC_250012]However, the feedback provides useful insights about user expectations, design considerations, and areas where accessibility feature can be integrated. Therefore, the absence of participants with disabilities has been acknowledged in the Limitation section below and recommendations have been made for future research to involve a diverse participant including the people with disabilities to ensure data accuracy.
Research Collaborator: Second Theatre
Key Business Concept and Modality: Second Theatre has recorded plays in the most prestigious European theatres, including Royal and National theatres and the most interesting independent theatres. Their opening act is a play by the Finnish National Theatre named “Hairdressers”. Portrayed by the Finnish National Theatre, this play is a poignant, humorous, and close-knit story of friends who are fighting to maintain their hair salon while coping with calamity, men, and family. The modality is that “Second Theatre” places their application in Meta Quest 2 and 3 goggles to be accessed by users After subscribing, the users can enjoy the uploaded content. They record the original plays in 3D with movie-grade cameras from manufacturers, including ARRI and RED. The three-dimensional illusion makes the experience immersive for individual audiences. This is the current business and operational scenario of the company after launching the first play. As they just launched this on their platform, the goal of this project is to identify what measures the company takes to provide an interactive and enjoyable theatre experience for the audience.
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Figure 9: Clip from “Second Theatre’s” first play “Hairdressers” by The Finnish National Theatre
Current Scenario of Second Theatre: Recently, “Second Theatre” has launched the beta version of the application where they are offering test users to try their services. The organization says that even though the plays are virtually shown and the audience is not present physically, the power of storytelling still has an impact. Viewers may experience genuine emotions as if they were in the front row thanks to VR's flawless capture of these small details, which include facial expressions and passionate line delivery.
As a digital theatre platform, it gives the users the option to personalize the VR experience. They can change seats and angles virtually. Audiences can choose to keep a virtual audience around them or even watch it alone by occupying the whole theatre. The company also aims to partner with traditional theatre companies, artists, and producers to produce a variety of performances, including dramas, experimental theatre and musicals.
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Figure 10: Audience experiencing virtual theatre
Upon discussing with the CEO, we have been informed that the company has a vision to improve the theatre experience both technically and content-wise. As far as the problems are concerned, the company is equally concerned about sustainability, and they plan on working on it. For now, the project focuses on the overall business strategy and the current issues faced by this new company. The organization says that even though the plays are virtually shown and the audience is not present physically, the power of storytelling still has an impact. Viewers may experience genuine emotions as if they were in the front row thanks to VR's flawless capture of these small details, which include facial expressions and passionate line delivery. As a digital theatre platform, it gives the users the option to personalize the VR experience. They can change seats and angles virtually. Audiences can choose to keep a virtual audience around them or even watch it alone by occupying the whole theatre. The company also aims to partner with traditional theatre companies, artists, and producers to produce a variety of performances, including dramas, experimental theatre and musicals. Second Theatre claims that it is possible for viewers to immerse themselves in lifelike 3D theatre productions with friends or total strangers. Not only can they view the same show simultaneously, but they can also easily chat with one another via the VR app. Because users can express their ideas in real-time, this social aspect adds an entirely new level of excitement.
[bookmark: _TOC_250011]Research Method
The main experiment follows the mixed method of data collection and audience research practice. This method utilizes both the qualitative and quantitative methods to establish a comprehensive understanding about the way technical adjustments and user behaviors can influence the final output. Previous research works on VR theatre utilized various methods with majority of them utilizing the mixed methods approaches that combines both the qualitative and quantitative data collection. This approach has been proven to be effective in exploring user experience, immersion, engagement, and address the technological challenges in virtual theatre contexts.The questionnaire consisted of quantitative questions to conduct survey and usability tests with closed-ended questions. This was done to measure the degree of feelings such as immersion, familiarity with device, comfort, fatigue, language barrier, sensory adjustments and interface features. Quantitative analysis provides a scope for comparing and identifying trend among various user .
Moreover, the qualitative set of questionnaires focussed on interview and open-ended questions that recorded the subjective perspective, accessibility barriers, platform familiarity and level of user literacy. Qualitative analysis helps to identify themes, personal opinion, and participants’ feedback on interface and accessibility features. conducted interviews with participants and analysed contents to investigate empathy and emotional connection within VR theatre setup. This helped to explore complex way of experiencing the storytelling which can be expressed beyond numerical measures. Besides this, quantitative research in VR theatre relies on structured surveys, experimental designs, and user testing to collect data numerically. This approach involves ratings, multiple choice questionnaires, and statistical analysis to identify patterns and general trends.
The questionnaire consisted of a set of 31 questions which is a mixture of both qualitative and quantitative questions. Any medium of entertainment such as Cinema, Theatre, Music are evaluated through audience/viewer reviews and feedback. In this experiment, the similar module has been adapted where the user feedback would act as the survey data to be used for the thesis. The question patterns were also designed in a way that they could express their immediate experience of the projection without having to think much. The questionnaire was prepared similar to a feedback form which the participants could fill out conveniently. The core idea of this experiment was to entertain the participants with the virtual play, introduce Second Theatre to a new section of audience and collect data as part of this thesis.
[bookmark: _TOC_250010]Experiment Setup
To facilitate the experiment, the author of this thesis proposed to the collaborator to conduct a virtual theatre projection session where participants would be chosen voluntarily and Second Theatre would coordinate along with the supervisors and researchers at Tampere University, City Centre Campus in Finland. The idea was to project a theatrical play named “Two Phone Calls” produced by Second Theatre to the participants via VR headsets. To initiate the experiment, an invitation was circulated within the Tampere University student community through online link. The experiment date was set on 29 April 2024 as a part of which a decent sized space was pre-booked and all the necessary equipment such as Virtual Reality device and headsets were booked, checked and prepared for the projection.
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Figure 11: Participants experience VR theatre at Tampere University (April 2024)

Two Phone Calls is a virtual drama directed by Tuomo Rämö which ahs been produced for Second Theatre. The duration of the play is 55 minutes with the performance by Outi Condit and Iida-Maria Lindstedt. The act demonstrates how a phone becomes a powerful tool that has the power of deception, authority, and exposure. The actors are seen to use the phone as a primary object to show how power can be used, expressed and manipulated through telephonic conversations. Moreover, the play portrays the power of non-fiction in reflecting political power structures.
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Figure 12: Clips from the play: Two Phone calls
Technical setting: Firstly, the participants were introduced to the project and briefed the activity. They were received by the volunteers and hosted in the designated area. Then the ten participants were handed over one Meta Quest 2 VR headset each. They were instructed on how to wear it and adjust as per their requirements. After the instruction when all the participants were ready, the pre-recorded play “Two Phone Calls” was played simultaneously in each VR devices. During the play, researchers and data collectors ensured a swift viewing experience by each participant by constantly monitoring the entire session. Some participants faced minor technical issues such as hardware glitches, synchronization and unfamiliar instructions which could disrupt the experience. This could be fixed with the help of the facilitators which can reset the intended setup and restore the flow (Nagele et al., 2021). During the projection, the team members from Second Theatre were proactively present with the research group to facilitate the experiment successfully. The idea of the session was to make them experience the interactivity and immersion of virtual theatre.
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Figure 13: Team Second Theatre during the experiment
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Figure 14: Participants in the middle of the play: Two Phone calls
Questionnaire breakdown and post experiment activity: Once the participants completed the experiment, they were given a set of questionnaires to be filled in. The questionnaire was already prepared which consists of basic introductory questions, prior experience about using VR device, comfort, immersion, interactivity, accessibility, engagement and overall user experience. The question about accessibility was given to address and understand the obstacle faced by users like sensory adjustments, subtitles, audio descriptions, and user interface. Moreover, all these elements play a crucial role to understand the accessible experience of the virtual theatre by different participants .
Furthermore, questions on interactivity were included to explore the level of interactive elements like participation, collaborative tasks, and engagement with performers and performance. Additionally, the survey included question to understand users’ immersion, spatial presence, and co-presence with fellow participants. It also helped to explore how real the participants felt in the VR environment Besides the possibility of losing the track of time and surroundings was also addressed through the question .Several questions were included to examine the usability of the device, comfort, emotional response (pleasure, anxiety, fatigue, or frustration), and technical problems experienced during the VR play.Lastly, the set also consists of questions focussing on the aspects of social interaction within VR space. It asked about the use of avatar, communication, and how the user felt by connecting to both the play and other viewers .
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Figure 15: Tampere University research group with Second Theatre, April 2024
Participant selection criteria: The age group of the participants were determined by analyzing the nature of the study and considering the topic. Young adults are more familiar with the modern technology such as VR and AR. Considering this, an age range of 24 to 31 years was determined to invite participants. Young participants are chosen for VR theatre experiments as they have comparatively high digital literacy. Also, they are more familiar with new immersive technologies. This enables quicker adoption, reliable feedback, and active engagement in the survey. Research shows that young participants show better willpower and enthusiasm in using VR platforms. Moreover, they have lower rates of fatigue induced by technology. Further studies suggest that young participants can navigate VR much easily. Moreover, their participation can offer richer insights on immersion, interactivity, accessibility and engagement.
The selection was done based on the participants’ voluntary autonomy. Random individuals volunteered by accepting the invitation sent out to the general students. No primary filtration was done in selecting the participants as it was selected irrespective of backgrounds and study programme, gender and age. They were informed about the tentative duration of the study and about the experiment environment.
[bookmark: _TOC_250009]Data Collection and Documentation
Data collection in VR theatre research generally involves a blend of qualitative and quantitative methods to broadly provide understanding of user experience, usability, and technological interaction. Questionnaire often includes Likert scale, multiple choice, yes/no questions and/or open-ended questions. This helps researchers to systematically record participants’ feedback on immersion, usability, accessibility and engagement in VR theatrical experience .
Initially, the data was collected with the help of online survey tool after the participants finished watching the play. They were asked to scan and access the questionnaire digitally right after the play to acquire the freshly experienced raw information right form their recent memory. Besides the written documentation, the session also included casual discussion to know about the respondents’ immediate reaction to the experience.
The primary data was collected in the presence of the participants at the venue. The first five questions collected demographic data (age, native language), frequency of use, type of VR experience, and general interest in theatre. This section was necessary to profile participants’ familiarity with VR and theatre. Questions 6 to 8 resulted in data on the importance of interactivity and desired interactive features to be implemented near future. It also resulted in data on which elements participants found engaging or immersive. It aimed at identifying user preferences regarding interactive features of VR theatre. One of the most concerning questions was asked in questions 9 to 10 where participants’ preference for either traditional or virtual theatre was recorded.
However, the question 11 to 16 explore participants' intimate status during VR performance which is required by another co-researcher whose has a different research topic. This question was merged due to the joint nature of the data collection. Furthermore, questions 17 to 22 helped to acquire data on participants’ physical presence and feeling of being “there” in the VR environment and their desire to interact with the virtual performers. Also, data was collected about the content quality, feeling of motion sickness, and visual discomfort. Lastly the questions from 23 to 31 addressed topics such as language barriers, impact and usefulness of subtitle, clarity of language, and overall user interface. These segments gathered insights on the role of language understanding and accessibility features in VR experience and immersion.
The documentation involved careful organization and record to ensure data integrity.Most importantly, participant anonymity and ethical considerations were core focus of the data collection process. The multi method approach helps in VR theatre research to identify both measurable and experiential responses about the immersive performance.
Ethical Considerations
[bookmark: _TOC_250008]Ethical consideration in VR theatre research is crucial to ensure participants’ protection, respect, integrity and trust in the process. Scholars emphasize the significance of informed consent to brief the goal of the study, procedures, and possible risks like motion sickness, psychological impact, and data collection before their involvement. Considering this, the participants in this study were well informed about the entire process, possible discomfort, confidentiality and anonymity. Anonymity and confidentiality are fundamental requirement where personal and sensory data are concerned. Anonymity protects participant identities in quantitative, qualitative and mixed method of experiment. There are privacy frameworks like GDPR and CCPA which implement the policies in data collection, processing, and storage. Particularly in VR environments where the participants often provide their biometric and behavioral data. After carefully collecting the data, the data was shared among the research group and safely stored for the thesis purposes.
DATA ANALYSIS AND KEY FINDINGS
The data was collected with the help of mixed methodology. The questionnaire consisted of 31 questions that included data about participants’ demography, frequency and experience of using VR, traditional vs. virtual theatre preferences, interactivity, immersion, accessibility and overall experience about the session. As mentioned earlier, the ages of the participants varied from 24 to 31 years, and the gender was randomly selected.
[bookmark: _TOC_250007]Narrative analysis
Demographic: The responses have been described and discussed here in this section to provide a clearer idea about the data collected. The average age of the respondents was 27.8 years. The respondents had a prior VR exposure is common.
Interest in Theatre: Moreover, respondents were asked to rate their interest in watching live traditional theatres on a scale of 0 (no interest) to 5 (very high interest) and the results were:
(No interest): 2 respondents (20%),
(Low interest): 1 respondent (10%),
(Some interest): 1 respondent (10%),
(Moderate interest): 1 respondent (10%),
(High interest): 3 respondents (30%),
(Very high interest): 2 respondents (20%)
Interest in theatre as per the responses is polarized. Half showed strong enthusiasm (4–5), and 40% indicated low/no interest (0–1). This suggests that VR theatre may attract the traditional theatre enthusiasts.
Previous experience: Users was found to be 80% (8 out of 10 users) who used VR device before. When asked about the frequency of VR usage by the participants, 50% (5 out of 10) of respondents said that they are not regular whereas, 30% (3 of 10) of respondents said they use it rarely. 2 participants responded to use it weekly and daily respectively which comprises of 10% each. Among their usage, gaming is the most common prior VR activity (38%). However, respondents also shared diverse experiences like research, installations, and interactive applications that shows respondents were exposed to VR in different contexts. The type of usage as described by the respondents were:Game: 3 respondents (37.5%)
Game, development, videos: 1 respondent (12.5%)
Research: 1 respondent (12.5%)
Movie, interactive applications: 1 respondent (12.5%)
VR typing study: 1 respondent (12.5%)
VR installation in museum: 1 respondent (12.5%)
Importance of interactivity: When asked about the importance of interactivity in the Virtual environment in a scale of 0 to 5, the majority (70%) of the participants rated interactivity as very important (4–5). This shows that participants strongly value interactive elements to get engagement and immersion in VR theatre.
(Poor): 0 respondent (0%)
(Fair): 1 respondent (10%)
(Good): 3 respondents (20%)
(Very Good): 4 respondents (40%)
(Excellent): 3 respondents (30%)
Preferred interactive elements (Open ended): When asked to know the kind of interactive elements participants prefer to see included in a virtual theatre, some of the recorded responses were:
Participant X: “See others in audience who are watching at the same time”.
Participant Y: “Being with other people, changing the course of the plot somehow”.
Participant Z: “Live audience, different narrative roots (ludic elements)”.
In this section the responses of the participants indicate their preference for social and sensory interactivity. They prefer VR theatre to go beyond merely a passive experience. Rather they desire it to build connection with audience and/or, the performers. 
Most enjoyed feature (Open ended): In this section, participants responded with subjective preference of the elements that they enjoyed during the session. Some of their responses were:
Participant A: “Being able to look around at different actor's expressions”.
Participant B: “During the play dark room blended in the video. I could adjust myself further from the stage”.
Participant C: “Sounds, different lightings (lighting came to the characters in different angles)”.
Participant D: “Being able to zoom in and switch seats. And lighting adjustments”.
Participant E: “Audio quality and immersiveness”.
Participant F: “Recording of the live audience”.
Participants mostly enjoyed the freedom of perspective and immersive design. Unlike traditional theatre, VR allowed participants the control of focus that resulted in better immersion.
Challenges faced: This part reflected on the challenges encountered by the participants while using the VR device and watching the play. When asked if they experienced any discomfort such as motion sickness, fatigue during the VR theatre session, the responses were:
(Yes): 4 respondents (40%)
(No): 6 respondents (60%)
Moreover, in the continued open-ended question, three of them responded to have faced eye strain and motion sickness, three of them faced discomfort due to the heavy weight of the headsets, two faced subtitle placement issues and two of them faced minor navigation confusion while using the interface. It reflects the physical comfort and accessibility of subtitles of the users. Additionally, they indicate the technical and ergonomic barriers that must be addressed for longer use.
Sense of presence and immersion: To gather the data on the respondents’ experience on the presence and immersion, they were asked to reflect on their sense of presence in VR theatre as compared to traditional theatre. For the sense of presence, majority (70%) reported a high sense of presence with a Likert scale of (4 to 5). It shows that VR theatre generated significant level of presence among the participants. The data of the respondents are: 
(Poor): 0 respondent (0%)
(Fair): 1 respondent (10%)
(Good): 2 respondents (20%)
(Very Good): 4 respondents (40%)
(Excellent): 3 respondents (30%)
Besides evaluating the sense of presence, a similar question was asked to reflect on the sense of immersion. The chart below that, Half of the participants felt high immersion with a rating of (4). 20% responded with maximum rating (5). However, only 30% reported moderate to low immersion which shows that VR theatre successfully provided a convincing sense of immersion.
(Poor): 0 respondent (0%)
(Fair): 1 respondent (10%)
(Good): 2 respondents (20%)
(Very Good): 5 respondents (50%)
(Excellent): 2 respondents (20%)
Accessibility and User Interface: Respondents were asked to share their opinion on including accessible subtitles and features. The responses were:
(Poor): 0 respondent (0%)
(Fair): 1 respondent (10%)
(Good): 1 respondent (10%)
(Very Good): 5 respondents (50%)
(Excellent): 3 respondents (30%)
Most respondents (80%) have rated the clarity in text guidance with a scale (4 to 5). This suggests the effectiveness of the written instructions and subtitles. Only 20% noted difficulties, which indicate that text-based guidance is an accessible support. Moreover, language and accessibility comments were very practical. Many respondents reported that subtitles worked in making the play easily accessible and understandable. However, respondents also reported that “Participant M: captions follows my motion, it’s a bit less immersive with captions on.” It indicates that subtitles improve comprehension but can reduce the sense of immersion by distracting the viewer as it moves the attention away from the stage.
Participants were also asked to reflect on their take on the clarity and ease of the user interface which play a crucial role in shaping the overall experience. In particular, the question on image/icon and text guide was asked and 90% of the respondents were satisfied with the UI.
[bookmark: _TOC_250006]Post experiment discussion
After the VR theatre session, participants were asked for an informal, open-ended conversation about their experiences. It was done to their spontaneous reflections by going beyond structured questionnaire. The themes of the discussion are described below:
Novelty and enthusiasm: This has been the novice experience of VR theatre for all the participants. They somehow experienced watching different elements such as games and other entertaining videos in VR devices but not theatre until the experiment. When asked about their reaction, they showed immense enthusiasm and excitement while sharing their experience. Unlike other surveys and experiments, it was different and rewarding by nature since they got to experience a theatrical performance. One of the participants described as, “Participant N: I thought it might just feel like a screen tied to my face, but the immersion was deep. I felt futuristic”
Immersive experience: Looking around freely is something audiences in traditional theatre miss doing due to social etiquette and awkwardness. Most participants emphasized on their enjoyment in looking around freely. They also enjoyed controlling their point of view during the performance. Unlike traditional theatre, where attention is directed toward the stage, VR provided a sense of autonomy in choosing focus points. One participant described it as “Participant O: I felt like i am inside the scene rather than watching from the outside.”
Physical Concerns: Discussions also included how the participants physically and mentally felt right after the play was over. They mentioned that they felt a bit overwhelmed due to the heaviness of the headset and felt strain during long use. Two to three of them casually joked saying “Participant P: “there should be a neck training session before VR plays”. This lighthearted remark underscored a real barrier: while VR can be immersive, comfort remains a challenge. One responded said she almost felt nausea die to long use of the VR device.
Social aspects of theatre: The common observation among the audience was lack of social interaction and cheerful atmosphere created by the audience. In many parts of the world audiences cheer, laugh, applaud where even silence is collectively experienced. However, they feel this is not the same scenario in VR theatre. According to them, this makes VR theatre a personalized medium of experiencing performance. They felt isolated to an extent, though back in their minds they knew others were watching the same play simultaneously.
Accessibility Awareness: Though the participants were not identified as users with disabilities, they seem to have adequate knowledge on digital accessibility due to their academic background and personal interest. Some participants raised questions about how to integrate more accessible subtitles, audio descriptions and other features to make VR theatre more inclusive. Accessibility concerns were reflected through the discussions which are helpful for future research.
[bookmark: _TOC_250005]Research Findings
The acquired data supports the research question of this thesis: designing Virtual Theatre platforms that integrate accessibility features, address user literacy, and prioritize user comfort. The findings provide important insights by both data from the study and recent literature reviewed. From the findings, it can be confirmed that immersion is the key factor for user engagement in VR theatre. It is also reflected through earlier scholarly works that emphasized psychological state of “presence” as fundamental to VR’s impact. Survey data indicates that 70% of respondents reported a high sense of presence in the Likert scale with a marking of 4 or 5. It also reflects in their open-ended text responses where they value being able to “look around freely” and feel “inside the scene rather than watching from the outside.” Moreover, participants’ autonomy in controlling viewpoint made VR standout from traditional theatre. This supports the work of  who describes VR is capable of merging reality and fiction to produce unique and participatory narratives.
Interactivity is considered as an enhancer of the user engagement and immersion as 70% of participants rated it as important. They valued both social and story-based interactivity. For instance, participants expressed a desire to see “Participant Q: others in the audience watching at the same time”. Additional findings demonstrate the importance of accessibility features like multilingual subtitles, clear UI which were well received (with 80% rating in guides and subtitles). Multiple respondents also found that subtitle placement impacted their immersion saying, “Participant R: captions follow my motion, it’s a bit less immersive with captions on”. Literature highlights the challenge of balancing accessibility and presence in VR environment .
The literature discussed in the paper strongly highlights the importance of adaptive accessibility features like real-time captioning, audio description, and user interface adjustments.In the respondents’ feedback on need for adjustable brightness, personalized audio, haptic feedback, and subtitle customization reflect on the need of digital accessibility.It is to note that, the participant group did not include any individuals with any sort of disabilities. This appears to be a major limitation in both the thesis and VR related literature. This indicates the need for direct inclusion of participants with disability to provide genuine universal design.
In the data, participants described the user interface as clear and accessible for the study. The experiment includes a bunch of young and digitally literate users where 90% were satisfied with the session. This assures that strong digital literacy is crucial, and it supports easily adoption of technology that results in a positive VR experience [136]. However, both the reviewed literature and responses indicate that older, people with disability or less tech-savvy people would require assistance with simplified user interface, icons, and guidance Among the other findings physical discomfort was a significant one that’s crucial for the study to make conclusions. Multiple respondents reported eye strain, neck fatigue, and mild nausea after long use of VR headsets. These issues were also reported in the literature which acts as barriers to user engagement. There has been a need for lighter headsets, adjustable fit, and better hardware cited by contemporary VR theatre research.
As per the participants, VR theatre provided autonomy and immersion during the play. However, the performance was also experienced as “personalized but isolating”. Participants expressed an absence of the shared emotional and social atmosphere that exists in the traditional theatre like cheering, laughter). Furthermore, literature identifies collective experience as a challenge for virtual platforms.The findings support research to incorporate tools to connect audiences virtually and to integrate real-time response.
Lastly, this thesis aligns with the current literature in suggesting that a well-designed VR theatre platform must integrate immersive and interactive features and prioritize accessibility features to offer intuitive user interfaces. Additionally, companies should also consider digital literacy and ensure physical comfort of the users. Social engagement tools and participatory design with audiences with disabilities are necessary to ensure a universal design for inclusion. By addressing these aspects, Virtual Reality can an accessible, engaging, and transformative theatre platform.
	Theme
	Key Findings
	Interpretation

	Demographics
	Avg. age: 27.8 yrs; 80% had prior VR exposure; activities mainly gaming, research, installations.
	Sample was young, tech-aware, and familiar with VR contexts, though not specifically VR theatre.

	Interest in Theatre
	Ratings polarized: 50% strong interest (4–5), 40% low/no interest (0–1).
	VR theatre could appeal to both enthusiasts and less engaged audiences.

	Interactivity
	70% rated interactivity as very important (4–5).
	Interactive elements strongly valued to increase engagement and immersion.

	Preferred Interactivity
	Requests: social presence, live audience visibility, branching narratives, sensory input.
	Participants want VR theatre to go beyond passive watching and include social/sensory elements.

	Most Enjoyed Features
	Freedom to look around, zoom, adjust seats, lighting, immersive audio.
	Control over perspective and sensory richness are unique strengths of VR theatre.

	Challenges
	40% faced discomfort (eye strain, nausea, heavy headset); issues with subtitles and navigation.
	Ergonomic and accessibility barriers limit longer sessions.

	Sense of Presence & Immersion
	70% rated presence highly (4–5); immersion also high with 70% giving 4–5.
	VR theatre delivers convincing immersion, though headset and subtitle issues remain distractions.

	Accessibility & UI
	80–90% found text guidance/subtitles clear; some reported captions distracting immersion.
	Subtitles aid comprehension but customization is needed; UI largely effective but improvements required.

	Novelty & Enthusiasm (Discussion)
	All participants expressed excitement; described as futuristic and rewarding.
	Novelty plays a role in positive reception, highlighting VR theatre as an innovative medium.

	Immersive Experience (Discussion)
	Participants enjoyed free gaze and control of perspective; felt 'inside the scene'.
	Autonomy in attention creates unique immersion compared to traditional theatre.

	Physical Concerns (Discussion)
	Heaviness of headset, neck strain, nausea reported; casual jokes about 'neck training'.
	Hardware comfort is a major limiting factor for accessibility and sustained engagement.

	Social Aspects (Discussion)
	Participants missed shared audience reactions (applause, laughter, silence).
	VR theatre felt isolated, lacking the communal atmosphere of live theatre.

	Accessibility Awareness (Discussion)
	Participants suggested audio descriptions, customizable subtitles, assistive features.
	Accessibility recognized as important for inclusivity, even by non-disabled participants.


Table 1: Key findings from the data and discussions
[bookmark: _TOC_250004]Suggested Improvement
The findings lack some aspects of the research data that was attempted to be acquired through the study. The identified factors are discussed below with suggestions to improve future research and data collection.
Expand Participant Diversity: Further study can include users with disabilities of any type to acquire a genuine perspective of the study. The findings in this thesis lack direct feedback from people with visual, mobility, hearing, or cognitive disabilities. Including participants from these groups will provide more accurate insights into real accessibility challenges in VR environment. There can be extended studies to include elderly individuals with lower digital literacy as well. This will unfold additional barriers that are faced by them during the studies. Moreover, this will help the researchers to acquire data on digital literacy and level of accessibility need which will help to build universal design for the VR interface.
Refined data collection method: The questionnaire may consist of specific accessibility measures to get focussed data on the topic. The questionnaire can include detailed and specific questions that focus on assistive features like audio descriptions, sign language interpretation, and customizable display options. Besides post-experience surveys, qualitative interviews can be conducted. Long open discussion can be an effective way to gather in-depth insight into user experiences and challenges in real time.
Address technical limitations: To mitigate the possibility of technical or ergonomic complication and difficulty, detailed user data should be collected about device comfort, weight and fitness. As virtual theatre requires prolonged use of the device, these factors are crucial to be analyzed. Researchers can collaborate with companies to optimize the longer sessions, especially for the sensitive or impaired users. It should be ensured that accessibility features do not deprive the users of immersion and content experience.
Incorporate social and cultural aspects: Future research can include questions to investigate the importance of effective tools for real-time audience interaction, virtual avatar, virtual applause to address the isolation that has been reported in the many findings. A diverse set of participants can be recruited to understand the input from different cultural and/or, language backgrounds about their VR theatre experience. 
Conclusion: To ensure and sustain user engagement and satisfaction VR platform should integrate accessibility, mindful user literacy, and user comfort which are essential for sustaining user engagement and satisfaction. Immersion has been identified as a key factor of engagement throughout the study. Moreover, the importance of interactivity and accessible features, such as multilingual subtitles and easy user interfaces were also recognized. Moreover, literature and participant feedback present a need for assistive accessibility tools such as real-time captioning and personalized controls. This will ensure the engagement of a diverse group of audiences. Furthermore, usability and comfort issues such as physical fatigue underlines the requirement for ergonomic hardware improvements. As per the participants, the experience was immersive yet sometimes socially isolating.
[bookmark: _TOC_250003]DISCUSSION AND RECOMMENDATIONS
This research examined factors such as immersion, interactivity, accessibility, user interface, and comfort to discover how they shape user engagement in virtual reality theatre platforms. The findings contribute to the contemporary scholarly exploration on digital arts accessibility, immersive technology, and participatory theatre. This confirms the prior results and offer valuable new perspectives. This section presents a detailed discussion to compare the previous works in relation to this thesis, current research and the propositions and future implications.
The study, literature and the findings support that immersion is key appeal and impact of VR theatre. This factor aligns with Slater’s foundational work on presence in virtual environments. This also describes presence as a “psychological state of being there”Moreover, most of the participants reported a strong sense of presence and immersion that can be referred to the previous findings where immersive hardware and spatial audio-visual design facilitate deep psychological engagement This is reinforced by participant statements such as, “I felt like I am inside the scene rather than watching from the outside,” mirroring Mancini’s narrative immersion theory through hybrid theatre modalities.
Throughout the experiment, interactivity was one of the key factors for engagement that has been highlighted by the respondents. According to them, this factor resulted in user engagement. Additionally, users strongly valued the features to interact within the virtual environment and other audience. These results are parallel with McMahan et al. (2012), who proposed that audience engagement is enhanced by features like real-time feedback, branched narratives, and avatar movement in the context of digital theatre. The current study indicates that interactivity is not only an enhancement feature, but a desired aspect for contemporary VR theatre audiences. This reflects to the concept of dual audience–performer roles enabled by VR interaction by Dalsgaard and Hansen’s (2008).
Furthermore, findings on accessibility reflect on many current literatures on digital inclusion, such as the significance of subtitles and UI design highlighted by Laurenti (2025) and Yakub et al. (2024). However, this study provides empirical evidence that subtitle implementation is effective to comprehend the content. But it can distract users from immersion if the interface is not optimally designed. Observations from the collected data such as “captions follow my motion, it’s a bit less immersive with captions on” reflects to concerns in Hermosa-Ramírez (2024). It also aligns with the twin-goal challenge of accessibility and user focus. Similar to the previous studies of the findings in this thesis emphasize that it requires more than the basic features to make a platform accessible. It demands customizable and responsive design for the diverse needs and contexts. Simultaneously, the study lacks the inclusion of participants with disabilities that poses limitation in the field. This reinforces need for participatory design with communities of people with disability Similar to the previous studies the findings in this thesis emphasize that accessible platforms require not just the basic features, but the advanced, customizable and interactive design that can be responsive in various contexts.
Additionally, this thesis’s lack of participants with any disabilities shows the limitation that calls for participatory design with communities of people with disabilities.Furthermore, the thesis presents a comprehensive literature of user literacy and interface. Prior studies by UNESCO, 2018 and Ha & Kim, 2023 presented the significance of digital literacy for engagement as crucial factors. Also, present data supplements this by showing the significance of high digital literacy that provided positive experiences to the participants. Future implementations should address these gaps to support true universal design . 
An important finding about physical comfort and ergonomics have been found as barriers for some of the participants that’s also found in past VR experiments . There has been a need for hardware improvements to reduce fatigue, motion sickness, and discomfort (Wales et al. 2024). The findings show that VR can provide deep immersive experiences. The lack of comfort limits longer uses and accessibility for wider audiences. Besides, this research reflects to the research conducted at the University of Suffolk (2024) which highlighted that VR theatre even being an immersive tool, often lacks the audience-mediated interactions like laughter, applause, group silence which are some of the key components of audience experience in traditional theatre. This inclines with the current debates about the challenges. Also, it proposes to recreate shared cultural experiences in digital formats.
The earlier studies rarely documented the different perspectives of the users on how their digital literacy influences accessibility and comfort. Additionally, little studies were found to determine the importance of engagement in a real-world VR theatre experiment. The paper shares nuanced participant feedback on disruption caused by subtitles and effect on immersion. It also brough a fresh perspective on the need for more nuanced, context centric accessibility solutions. This implies to elements such as adaptive subtitle placement and real-time user customization, instead of just static and single-sized implementations. Moreover, the study’s participants enjoyed autonomy in the VR settings. However, many users felt isolated in the VR setup compared to that of traditional theatre, despite of the technical possibilities for social engagement. Overall, the findings strongly highlight the research on existing digital arts and also it proposes for refinements. VR theatre shows significant potential as an immersive and interactive alternative to traditional theatre especially for young and digitally literate audiences. However, the user comfort, accessibility, and autonomy must be central concerns which should be continuously evaluated and improved as technologies evolve.
To reflect on the similar studies conducted previously, the experiment conducted on the play “You should have stayed home” is discussed in this section. The paper is a case study conducted by adapting a single theatrical production into VR, which analyzed audience interaction and the immersive play design. It portrays how user participation, agency, and embodiment intersect On the contrary, this thesis adopts a broader, scholarly perspective on VR theatre as a medium focussing on accessibility, digital inclusion, immersion, and user experience. It includes surveys of technological, social, and design factor to draw general findings and recommendations. The case study paper employs qualitative analysis of the play’s design which was informed by review and expert feedback within the performance (FOLDA festival). Whereas this paper implements mixed-method research with literature review, theoretical framework, and an applied user experiment to acquire both qualitative and quantitative feedback. The new take by the paper is that it offers a new framework for classifying VR theatre. Also, it draws distinctions among types of spectatorial and participatory media. It also proposes playful and participatory mechanics particularly prepared for immersive VR theatre. Whereas this thesis brings new data to the discussion from the immersive and interactive user experience perspective. It employs a case study with a real VR theatre platform (Second Theatre) to bring out recommendations for practical improvements (e.g., subtitles, multisensory features, interface clarity). It is also novel as emphasizes on digital sustainability and socio-scientific implications of VR. The table below shows the difference in both the papers.
Cimolino et al. (2022) in their discussion offer little on accessibility for users with hearing, visual, or mobility impairments. Also, they do not address how interface or design choices can enhance inclusivity. On the contrary, this thesis discusses about these features and the methods for implementation. In summary, the paper on the play “You should have stayed home” offers a design-centric perspective on VR theatre performance with little attention to broad accessibility.
Additionally, this thesis also relates to the similar work done under the same project with the collaborator “Second Theater”. This thesis also complements the earlier thesis by Hayat, A. (2025) by moving the focus from his thesis topics on feasibility and user attitude to accessibility, user literacy, and user comfort in VR theatre. The earlier work by Hayat (2025) shed light on how VR is a viable medium for theatre and how users usually feel about VR performances.
The author also used a mixed-method experiment with Second Theatre, similar to this thesis. Hayat’s thesis focused on identifying immersion, presence, usability, interactivity, and overall satisfaction in a young adult sample. Whereas this thesis investigates what is required in terms of concrete accessibility features and inclusive UX design to make VR theatre meaningfully usable for audiences with mobility, visual, hearing, and language access needs. Additionally, it also highlights the scenario with users with different levels of digital literacy.
Methodologically, both the studies share common grounds, structured questionnaires, descriptive statistics, and thematic analysis of user responses collected from a VR theatre experiment with Second Theatre. Hayat’s work demonstrates that VR theatre can deliver strong sense of presence, time distortion, and high willingness to attend again by the users. Also, in the contrary, it documents limitations like motion sickness, headset discomfort, and the desire for more interactivity and social features in VR system. This thesis highlights these findings to a significant extent.
However, it re-frames them as accessibility and inclusion challenges, motion sickness and eye strain as comfort barriers, static interaction design as a barrier of engagement, and the lack of adaptive features (e.g., subtitle customization, assistive-device compatibility, alternative input modes) as obstacles for disabled and low-literacy users. Doing so, it shifts the project’s emphasis from “Is VR theatre feasible and engaging?” to “Who and under what condition is it feasible for, and how can platforms be redesigned to include those are excluded currently?”
Therefore, this thesis plays a specific role in redirects general feasibility and UX insights of Hayat’s thesis into an accessibility-oriented universal design agenda for Second Theatre and similar platforms. Hayat’s study identifies interactivity, UX design, and immersion as key indicators for successful VR theatre whereas, this thesis specifies how those levers should be configured by utilizing accessible interfaces, multimodal support, comfort-oriented choices, and prioritizing literacy guidance.
Implementation of these aspects will enhance immersion and engagement for a broader and diverse audience. In summary, this thesis operationalizes Hayat’s proposed insights by identifying the specific accessibility and literacy barriers that should be addressed to serve not only digitally savvy, but also audiences with diverse needs and capabilities.
	Aspect
	"You Should Have Stayed Home"
	This Thesis on VR Theatre

	Focus
	Single case (play in VR)
	Multiple factor-centric

	Methodology
	Qualitative, event-based
	Mixed-methods, user study

	Accessibility
	Limited, mostly unaddressed
	Central focus, empirical

	Digital literacy
	Briefly mentioned
	In-depth analysis

	Design Frameworks
	Participation, embodiment
	Inclusion, Universal Design

	Empirical Data
	Event feedback/anecdotal
	User testing, survey data

	Practical Solutions
	Future design suggestions
	Recommendations on study


Table 3: Distinction between this thesis and “You should have stayed home”
Limitations: The study attempted to establish an exploratory perspective on accessibility and user experience concerning virtual reality theatre. However, the thesis also acknowledges limitations in the study conducted. Firstly, the initial group session with Second Theatre consisted of ten participants aged 24–31. None of the participants were identified as user with disability. Although the findings provide adequate insights about immersion, comfort, and overall user experience, they did not represent the experiences of users with disabilities directly. Since the participation of individuals with disability play the key role in any research related to accessibility to obtain genuine data, future studies may be conducted to fulfil this gap. As there was an identified research problem stated in the introduction, “Limited support and features in the existing VR theatre platforms for the users with mobility, visual, hearing, and language accessibility needs”, the thesis was unable to establish adequate solution and recommendation to this problem.
Second, accessibility-related questions were not explicitly included in the questionnaire as they had to be created in a way that it combines the research type of the other researchers and their areas of exploration. To reduce the shortcoming and limitation, a supplementary individual experiment can be conducted with more participants to gather feedback on accessibility features like subtitles, audio descriptions, sensory adjustments, and overall user experience. However, the feedback from the future experiment may remain limited if the data will be collected from participants with no disabilities.
Altogether, the limitation persists due to relatively small sample size and the narrow age range (24- 31 years). This is an obstacle to establishing generalized findings. There are scopes of future research by including participants from a diverse group including different levels of abilities, age groups, and cultural backgrounds. This will provide more detailed and broader understanding of accessibility and inclusivity in the virtual environment.
Recommendations: Based on the data found from the experiment and the reviewed literature, this thesis suggests that VR theatre can integrate features that can benefit a diverse range of users. Also, it suggests the following recommendations for future research to be conducted in similar fields.
VR theatre should prioritize universal accessibility from the very initial stage of development, not just an extension of the service. It should integrate multilingual subtitles, audio descriptions, and support for hearing or lens correction This can make the user experience more inclusive for people with various impairments.
Moreover, developers must focus on ergonomic and user interface improvements because the majority of participants experienced discomfort, motion sickness, and reported subtitle placement to impact their immersion. These can be solved by providing lighter headsets, better navigation, and easy user interface.
Future initiatives should implement interactive features where audiences can virtually socialize during the plays virtually. This will help to enhance the sense of connection that is missing in current virtual theatre platforms.
Dedicated studies and research on user experience of the people with disability will certainly benefit this field. Additionally, user feedback from individuals with visual, hearing, mobility or cognitive impairments would result in an improved and inclusive environment for all. These are crucial for genuine progress toward inclusivity and universal design in digital performance.
The structuring of research tools, questions focusing on accessibility features like sign-language interpretation and sensory adjustments should be included.
Summary: This thesis provides an inclusive, socio-scientific perspective by considering accessibility, usability, and digital literacy including experimental data. The integration of detailed analysis of the paper with the accessibility-centric approach along with empirical work of the thesis offers a holistic framework for the emergence of VR theatre research in the future.
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The thesis "Investigating Immersion, Interactivity and Accessibility in Virtual Reality Theatre" presents a comprehensive perspective into the evolution of traditional theatre. Also, it addresses the emergence of digital theatre and technologies. It specifically focusses on how Virtual Reality (VR) can make theatrical experiences more immersive and accessible. The study explores inclusivity, user interface, and the changing dynamics of audience engagement via empirical research. It has been done in collaboration with Second Theatre that involved VR user testing at Tampere University.
Virtual Reality theatre stands to be a transformative medium that can offer access to cultural experiences by overcoming geographical barriers, mobility, and sensory limitations. The evidence from this thesis presents a vivid idea that VR enables deep immersion among the users. Digital literacy has been considered as a key factor in determining the degree of enjoyment and accessibility. If user literacy is not considered in the further research, it can deepen the gaps and cause exclusion. Notably, audience interactivity and social connection remain underdeveloped aspects of today’s VR theatre in the current practices.
The findings suggests that VR theatre appeals strongly to younger, digitally literate audiences. However, it can offer an immersive, autonomous, and customizable storytelling experiences beyond the traditional experiences. Moreover, VR enables new forms of engagement which allows users to choose their focus, and way of interaction within performances. This enables them to experience narratives as they prefer.
The scope of study of this thesis is multifaceted as it offers a broad exploration of Virtual Reality (VR) as an immersive platform. Throughout the thesis, accessibility and user experience the research were specially highlighted. The thesis addressed both technical and socio-cultural aspects of VR theatre by employing mixed methods in the experiment. It approached by integrating qualitative inquiry, quantitative surveys, and case studies. However, the research highlights that the full potential of VR theatre depends on the way the challenges are addressed. User comfort, ergonomics of headsets and proneness to motion sickness remain some notable barrier among broader audiences. More critically, accessibility features such as adaptive subtitles, sign-language support, and inclusive user interface must be integrated as the fundamental element at the development, not just add-ons later. This needs to be ensured if VR theatre is to become an inclusive platform for people of all abilities. Social interaction is a crucial element of traditional theatre that still lacks in many VR implementations. To improve this, new tools can facilitate audience connectivity and shared emotional experiences in digital environments.
Scope of the thesis extends to the technical and socio-cultural aspects of virtual theatre as it compares the traditional and digital theatre experiences. The thesis also addressed the impact of immersion and its role of digital literacy in audience participation. The thesis overall explores the transformation of traditional theatre into virtual by highlighting how VR technology presents new forms of art and audience engagement. Moreover, immersion provided by VR, user interface and the impact of interactivity, presence, comfort, and overall enjoyment during theatrical experiences were the key areas of exploration. Therefore, the scope of study can extend by analyzing user interactions, including real-time participatory features, avatar customization, and the influence of assistive technologies like subtitles and audio enhancements.
The foundation of the study lies in promoting digital inclusion. It’s also committed to assess how VR platforms can normalize theatre for individuals with physical, sensory, or cognitive disabilities. The thesis evaluates current accessibility practices, such as multilingual subtitles, adaptive audio-visual tools and identifies limitations of the existing VR theatre platforms. There are scopes to study how users with disabilities, remote dwellers, and non-traditional audiences can benefit from advanced technology.
VR theatre has the scope to play crucial role in promoting social sustainability by overcoming the limitations of in-person attendance like in traditional theatres. It explores VR’s capacity in promoting cultural exchange, social inclusion, and global participation in arts. Digital literacy is specifically addressed as it strongly influences user’s confidence, perceived accessibility, and meaningful engagement with both art and audiences in virtual spaces.
This thesis is interdisciplinary in nature as it is exploratory in its approaches. It’s guided by both interpretivist and constructivist paradigms. The research methods included surveys, open-ended questionnaires and live sessions with actual VR theatre performances. The session was supplemented by the collaborator- Second Theatre. Though the data collection involved only the university students, the research design paves way to include a broader user in the future work. This can include the elderly, children, and people with various level of digital proficiencies and disabilities.
In summary, the thesis identifies both the findings and research gaps to strongly suggest the above-mentioned scopes of study. It frames a research agenda for future inquiry about the adaptive technologies, socialization within VR, and cross-cultural artistic exchange. It attempts to provide the foundation for both immediate improvements and further multidisciplinary academic investigation for the future of digital arts. Further projects and research demand much more user-centric, adaptive, and inclusive approach to ensure smooth VR theatre experience. This can be ensured not just by refining hardware and software but also by involving a broader participant base in design and experiments. This will ensure innovative entertainment and a sustainable cultural space for everyone. Also, the future of VR theatre can be improved by ensuring user-centric design that emphasizes on participatory research with audiences of diverse groups, abilities, ages, and cultural backgrounds. VR theatre can become an accessible, dynamic, and transformative form of digital art by balancing immersion, comfort, accessibility, and social engagement. This will make culture across the globe more innovative and widely available to diverse communities.
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Research questionnaires - Second Theatre, Tampere University- 29.04.2024
What is your age?
[image: ]
How often do you use VR technology?
1.Daily 2.Weekly  3.Monthly 4. Rarely 5.Never
How would you rate your interest in terms of watching live traditional theatres (0: no experience at all, 5: a theatre enthusiast):
0	1	2	3	4	5
Have you had VR experience before?
[image: ] Yes	[image: ] NO
If yes, what kind of VR experience? (Game, movie, etc ) 	
What is your native language and what languages do you speak?
How do you rate the importance of interactivity in enhancing the theatre-watching experience (virtual or traditional). (0 being the least and 5 being the most)
0	1	2	3	4	5
What kind of interactive elements would you like to see included in a virtual theatre experience?


Which features did you enjoy the most that made the whole experience interactive and immersive?


Do you prefer traditional theatre over virtual theatre?
o Yes
o No
o Not sure
How would you rate the social aspect of this virtual theatre experience? (0: very isolated– 5: well-connecting to others)
0	1	2	3	4	5
How much did you feel like you were physically present in the virtual environment? (0 being not at all present, 5 being completely present)
0	1	2	3	4	5
Did you lose track of time while watching the play in VR?
Yes
No
Did you feel a desire to interact with the artists or characters during the play?
Yes
No
How would you rate the quality of the content presented in the VR theater? (1 to 5, 1 being very poor, 5 being excellent)
1	2	3	4	5
On a scale of 0 to 5 please tell us if you experienced any motion sickness while watching the play?

1	2	3	4	5
How would you rate on a scale of 1 to 5 if you feel any discomfort or strain on your eyes during the VR experience?

1	2	3	4	5
Do you think VR theater can give you a better experience than traditional theater?
Yes
No
Did you experience any language barriers during this experience? If yes, please describe it specifically.
Do you think that your viewing of the English subtitles takes up part of your attention, thus affecting your inability to immerse yourself in the actor's performance?
[image: ] Yes	[image: ] NO
If yes, how would you rate the effectiveness from 0-5? (0- no impact; 5-strongest impact）
0 [image: ] 1 [image: ] 2 [image: ] 3 [image: ] 4 [image: ] 5
Could you give some suggestions for language accessibility of Second Theatre？
Do you think the language expression is easy to understand? (Either Finnish or English)?
[image: ] Yes	[image: ] NO
Have you understood the content of this play?
[image: ] Yes	[image: ] NO
If No, what makes you confused?
[image: ] Story background [image: ] Cultural barrier [image: ] Language barrier [image: ] Other	（describe）
Is the text guide of Second Threatre's user interface clear and easy to understand?
[image: ] Yes	[image: ] NO
If NO, what are the issues 	
Is the image/icons guide of Second Threatre's user interface clear and easy to understand?
[image: ] Yes	[image: ] NO
If NO, what are the issues 	
If you are interested in participating in a further interview, please leave your email here, thank you.
	@tuni.fi
Note: The deselected (cut) questions from 11 to 16 do not concern the thesis of Md Abdullah Fahim. These questions were used by other researcher, and it was included in the questionnaire a
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Digital Revolution

Analyzing the transformative effects of digital technologies on modern theatrical production and audience experience.

Key Innovations

0 AR/VR Integration (2025)
* Royal Shakespeare Company’s AR-enhanced performances.
* Immersive digital backdrops (e.g, Robert Lepage's works).

i Al-Driven Productions (2023)
 Real-time set transformations & interactive costumes.

+ Adaptive lighting and sound systems responsive to performance.

& Projection Mapping & 3D Content (2023)
 Dynamic scenery for productions fike *Hamilton*’s NYC projections

+ 5G-enabled real-time synchronization for live shows.

Prominence of

Al-Driven Productions - 2023
Projection Mapping & 3D - 203

202 208 20 2005 2026

1 Innovations by Year

Analysis: Th chart displys the notable years for key diital technologis, highighting 2023 as
a pivotal year for Al and Projecton Mapping, wth AR/VR' impact anticpated to grow
significantly by 2025

Impact on Theatre

Audience Engagement
Fosters interactive and participatory storyteling, as seen in immersive shows
like *Sleep No More".

@ Sustainability
Reduces the environmental footprint by minimizing physical props and sets
through digital altematives.

© Accessibility
Enhances access via digitl streaming and the creation of inclusive works by
groups like Graeae Theatre.




image6.png
Scenarios Permanent Temporary Situational

Vision Blind Cataract Distraction
Color blindness Looking at a bright light When driving a car
Farsightedness Eye injury
Partially visually impaired

Hearing Deaf Middle ear infection Bartender

Hearing impaired

Being exposed to a loud
sound/noise
Excess of earwax

Music performer
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Embodiment in Virtual Environments

Exploring the core technologies and psychological impacts of user representation in virtual reality.

Key Components of Avatar Embodiment Best Practices for VR Theatre
& Inverse Kinematics (I) © Customization: Adapt avatar realism to match audience
Enables natural avatar movement synchronization by calculating oint demographics and expectations
positions
Psychological Alignment: Synchronize virtual and physical
sychological Alig y phy
@ Motion Capture movements to reduce cognitive dissonance and discomfort.
Provides real-time,high-fidelty replication of user actions onto the
ometric Integration: Explore heart rate-responsive environments.
o Biometric Integration: Explore heart rat ive envi s
to deepen the connection

@ Haptic Feedback
Enhances tactle immersion through vibration gloves or full-body suits.

Impact on Engagement

282 Social VR Satisfaction & Latency Sensitivity @@ Narrative Immersion

+70% >20ms +30%

With avatarsdislaying non-verba ces. Delay can trigger motion sickness. From incressed character responsivnes.
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Breaking Geographical Barriers

Virtual theatre platforms dismantle geographical limitations, making performances accessible to a

worldwide audience at a reduced cost.

Q Global Audience Expansion

oo 479 YoY growth in global audiences or vitua thstre

in 2023.

The Royal Shakespeare Company's "Dream” (2020) reached
over 15,000 viewers across 15 countries, showcasing the
power of digital reach.

Democrati

ing Access

57% of internet users have attended a streamed
performance.

National Theatre’s online platform served audiences in 170
countries, many via low-cost or free tickets, breaking
financial barriers.

%4 Technology Drivers

Live-streaming (e.g, Zoom, YouTube Live) eliminates
physical venue constraints.

Interactive Tools (VR/AR) create immersive, globally
shared experiences.

Virtual Theatre Audience Engagement o}
Percentage (%)
% 57%
0% 47%
o
0%

20%

10%

T e

Chart Analysis
The chart highlights two key indicators of virtual theatre's
expanding reach. The significant 47% year-over-year audience
growth demonstrates rapid market adoption, while the fact that
57% of internet users have already attended a streamed
performance indicates a broad and receptive digital audience.
Together, these metrics confirm a successful and ongoing shift to
global digital platforms.
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Barriers to adoption

Identifying key challenges and statistical insights into why users struggle with adopting new digital

technologies

223 Organizational Resistance
Of employees resist new tools due to ingrained
habits and fear of change, as per a 2025
52 % forecast. This highlights a critical need for
enhanced training and communication
strategies.

) Psychological Barriers (Low-Income Users)

Value 0366

Image o03m

04

© Accessibility & Economic Gaps

1 5% Of users with disabilities face significant web
accessibility issues, limiting their digital participation
(2023 Global Data).

~1 5% Average income increase is directly correlated with
acquiring basic digital skills, demonstrating a clear
©economic incentive (UK 2018).

[0 Age-Specific Obstacles

9 oo/ Of Swedish seniors own digital devices but often
'O lack the proficiency to use them effectively.

The primary blocker for beginners is often confusing
hardware terminology, creating an nitial barier to
leaning.
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