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Figure 1: We developed a VR prototype for stage lighting education. The real-world stage lighting scenarios (a) are mimicked by
a virtual auditorium (b) for learning purposes while providing a user-friendly but non-realistic user interface and interaction
for efficient controls (c).

ABSTRACT
This paper investigates stage lighting education in the metaverse
from a practical perspective. We conducted participatory design
with practitioners and stakeholders from a local university to de-
velop a VR-based stage lighting system for the Technical Theater
Arts course. Over six months, we derived a list of design require-
ments (e.g., Level of realism serves the purpose of learning) and
developed a prototype VR system for stage lighting education. Our
contributions include the establishment of design requirements
for stage lighting education in the metaverse, the development of
a prototype system, and insights from integrating VR in course
development. This research paves the way for further exploration
and refinement of VR applications in educational settings.

CCS CONCEPTS
• Human-centered computing → Virtual reality; • Applied
computing → Education; Performing arts.
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1 INTRODUCTION
Metaverse has emerged as a prominent and transformative influ-
ence in education, offering innovative solutions to address chal-
lenges associated with resource-intensive learning environments
and physical limitations that hinder student access. This paradigm
shift allows for the scaling up of educational experiences, providing
learners with immersive opportunities previously constrained by
cost or logistical feasibility.

The ongoing evolution of immersive technologies, coupled with
the exploration of the Metaverse, has led to a diverse range of stud-
ies investigating the impact of VR on various learning scenarios.
From health-related [1, 21] and foreign language learning [12, 14]
to computer science [6, 15] and science education [8, 13], VR has
demonstrated notable advantages, including increased student mo-
tivation, enjoyment, and understanding compared to traditional
methods [10]. A recent study by Villena et al. [18] highlighted the
efficacy of immersive VR in promoting greater student learning.
Beyond motivational benefits, VR addresses physical limitations
in traditional learning environments, offering innovative opportu-
nities, such as teaching cinematography in the Metaverse [19, 20].
However, much of the existing research has been confined to one-
time lab sessions/experiments for a particular learning task, neces-
sitating a comprehensive examination of VR in designing an actual
course perspective.

This work aims to bridge this gap by exploring the use of VR in
real-world practice, providing valuable insights for educators and
stakeholders seeking to harness the full potential of VR in education.
We focus on stage lighting education since it is in demand in the
real world from a local university. First, students from different
campuses could not access the auditorium that provided the stage
and lighting equipment for learning. Second, the auditorium might
be occupied by other events, which limits the usage and practice
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of students. Third, instructors worry about causing damage to
professional equipment while teaching and learning, limiting the
hands-on experience for students to learn.

As a result, we cooperate with the university to work with in-
structors and staff from the media technology center to implement
stage lighting education (a major part of the Technical Theater Arts
Course) with VR technology. Employing a participatory design ap-
proach, a multidisciplinary team, including the course instructor of
stage lighting, a practitioner of stage lighting, and the director and
the head of the media technology center, engaged in a six-month it-
erative development process for the Technical Theater Arts Course
scheduled in Spring 2024. This collaborative effort resulted in de-
sign requirements encompassing efficacy in learning assessment,
the importance of realism, the need for seamless communication,
and the centrality of usability. Guided by these criteria, a VR pro-
totype system was developed to meet the design requirements for
virtual stage lighting education. We further discussed the lessons
learned during the co-design and development between different
stakeholders. Due to the late-breaking nature of this work, one
more iteration on system development with the participation of
students and the comprehensive evaluation will be covered in fu-
ture work. In conclusion, the contributions of this late-breaking
work are:
• a set of design requirements for stage lighting education distilled
from a multidisciplinary team with different stakeholders

• a prototype VR system for stage lighting education based on the
design requirements

• lessons learned in developing course with VR technology

2 RELATEDWORK
The intersection of VR and education has become a focal point in
recent years, capturing the attention of researchers and education
practitioners [10]. The ongoing evolution of immersive technolo-
gies drives this heightened interest. Within this landscape, there is
a growing exploration of how the Metaverse can significantly im-
pact various learning scenarios, ranging from health-related [1, 21],
foreign language learning [12, 14] to computer science [6, 15] and
science education [8, 13].

Notable advantages of leveraging VR in education are increased
students’ motivation, enjoyment, and understanding compared
to traditional methods [10]. For example, a recent study by Vil-
lena et al. [18] concluded that immersive VR can promote greater
student learning compared to control conditions by analyzing 21
studies from 2010 and 2021. Moreover, a recent work by Zhu et
al. [21] demonstrated that VR improves situated awareness in
health-related education. They showed that VR data stories can
promote situated awareness by enhancing people’s connection to
risky situations in public health education compared to 2D data
stories. Moreover, a fully immersive VR experience with a head-
mounted display offers a higher sense of presence than a 3D desktop
application [16], which might possibly increase memory [3] and
support better skill learning [5] and embodied learning [9]. The
immersive nature of VR has the potential to transform the learning
experience, making it more dynamic and participatory for students.
These benefits are a promising aspect of the Metaverse’s role in
education.

Moreover, VR presents a solution to physical limitations that
traditional learning environments may face, such as resource con-
straints or the inherent risks associated with certain places. For
instance, researchers [19, 20] have delved into the exploration of
teaching cinematography in the Metaverse, highlighting the plat-
form’s ability to transcend traditional constraints and create inno-
vative learning opportunities. The irrelevant to the physical world
promotes distance learning, which allows students to access learn-
ing materials and resources anytime and anywhere.

However, it is important to note that much of the existing re-
search on education in the metaverse, especially lighting-related
education, has been conducted in controlled laboratory settings, of-
ten focusing on specific aspects of course design. This narrow scope
limits our understanding of the practical deployment of VR tech-
nology in real-world course practices. To address this gap, we aim
to study how to utilize VR in the course from a practical view. This
includes building the learning platform, supporting communication
between instructors and students, and enabling the evaluation of
the learning outcome. Many practical considerations have been
covered, including the realism of the scene and interactions. We
aim to contribute valuable insights for educators and stakeholders
looking to harness the full potential of VR in education.

3 PARTICIPATORY DESIGN AND DESIGN
REQUIREMENTS

To better design a system that fits into and enhances the existing
practice and gather more practical insights, we adopt participatory
design research practise [17]. We co-designed with different stake-
holders in the university and iteratively discussed and developed
the prototype for the Technical Theater Arts Course that will be
taught in the Spring of 2024, starting in February. This approach
ensures that the VR system for stage lighting education aligns with
the specific needs and workflows of the educational environment,
enhancing its effectiveness and relevance.

3.1 Context
Our context is stage lighting education. It is one major part of the
Technical Theater Arts Course at the local university. It is conducted
in the hall of the auditorium on the main campus. This course was
designed for students interested in stage management, lighting,
sound, and video setup.

3.2 Participants
Weworked closely with four key stakeholders: the course instructor
of stage lighting, a stage lighting practitioner, the director, and the
head of the media technology center.

3.3 Methods and Timeline
Over six months, we engaged in a co-design process to develop
the VR system for theater lighting education. To accommodate the
diverse schedules and locations of our participants, we alternated
between in-person and remotemeetings, convening bi-weekly to en-
sure consistent progress and engagement. Each session was planned
to focus on specific aspects of the system’s design and functionality,
allowing us to gather targeted feedback and insights. At the same
time, our development approach was iterative, emphasizing the
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