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ABSTRACT

Designing an “Advanced XR Development” course within a mas-
ter’s program in XR presents unique challenges, as students al-
ready develop self-contained artifacts through multiple project-
based courses covering topics such as interaction techniques, novel
immersive interfaces, and immersive analytics. However, an anal-
ysis of the program structure reveals a critical gap: limited atten-
tion is given to integrating individual XR components into large,
complex systems. We argue that this integration gap represents a
key opportunity for advanced XR education. This paper explores
how Al-assisted development (vibe coding) can reshape XR educa-
tion by lowering implementation barriers and shifting the learning
focus from building isolated components toward higher-level cap-
stone competencies, including system design, integration, debug-
ging, and evaluation. We propose the design of an “Advanced XR
Development” course, presenting its learning objectives, teaching
activities, and assessments. Rather than offering a finalized cur-
riculum model, we position this work as a provocation for the com-
munity to discuss.

Index Terms: Course development, Vibe coding, XR development

1 INTRODUCTION

The demand for extended reality (XR) developers now surpasses
the capacity of current educational pathways, resulting in a skills
gap that extends beyond basic workforce shortages. Unlike con-
ventional 2D application development, XR development is inher-
ently more complex, requiring simultaneous consideration of 3D
interaction, spatial environment, and multimodal input and output.
Additionally, effective XR design depends on principles such as im-
mersion, presence, and human perception, which do not have direct
counterparts in traditional 2D interfaces [2]. Consequently, several
universities have begun to establish specialized bachelor’s and mas-
ter’s programs in XR and immersive technologies within the field
of computer science.

On the other hand, generative artificial intelligence (GenAl) is
transforming software development through the practice of vibe
coding, in which developers use natural language to articulate their
objectives and artificial intelligence (Al) systems generate and re-
fine code accordingly. This development shifts the developer’s role
from direct code writing to guiding and evaluating Al-generated
output [8]. In educational contexts, vibe coding has the potential
to increase accessibility to programming, accelerate prototyping,
and enable students to concentrate on problem-solving and design.
Nevertheless, it also introduces challenges related to understanding,
verifying, and learning from Al-generated code [1].

This paper presents the course design for “Advanced XR Devel-
opment” within an XR master’s program, emphasizing the integra-
tion of multiple XR components into a comprehensive XR system.
To enhance students’ problem-solving skills in the GenAl era, the
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course will incorporate the vibe coding approach. Section 2 out-
lines the master’s program and the challenges associated with de-
veloping this course. Section 3 details the initial course concept and
its associated pedagogy. The learning objectives, teaching activi-
ties, and assignments are described in Sections 4 and 5. Section 6
discusses potential risks and raises open questions regarding course
development, while Section 7 concludes the findings.

2 THE MASTER PROGRAM AND THE CHALLENGES OF THE
COURSE

The Master’s program “XR and Intelligent Interactive Systems” at
Blekinge Institute of Technology, Sweden, is an international pro-
gram designed to prepare specialists in the design, development,
and evaluation of immersive and intelligent digital systems. The
program offers advanced knowledge and practical skills in XR and
Al The programme is a two-year Master’s programme comprising
120 ECTS credits. It consists of 12 courses, one big project course,
and a final thesis. The curriculum covers key areas including 3D
programming, interaction techniques, immersive human—machine
interfaces, visual analytics, human factors, and applied artificial in-
telligence.

Among these courses, "Advanced XR Development” is posi-
tioned at the end of the first year and is designed to build upon
the knowledge and skills acquired in previous courses. Rather than
existing as an standalone course, the course is situated within a
broader sequence of project-based learning activities. Several pre-
ceding and parallel courses focus on specific layers of XR system
development, where students create self-contained artifacts target-
ing areas such as interaction techniques, novel human—computer
interfaces, and immersive analytics, each representing a special-
ized research and development domain with its own methods, lit-
erature, and design practices [3] [4]. Therefore, the central design
challenge of ”Advanced XR Development” is to provide additional
educational value without duplicating these existing experiences.
Although the second-year "Big XR Project” course provides an op-
portunity for large-scale system development and integration, its
primary emphasis is on delivering industry-oriented XR solutions.

3 INITIAL IDEA OF THE COURSE

Keeping the challenges in mind, "Advanced XR Development”
course explicitly focuses on integration itself as a core competency,
helping students understand how different XR components, tech-
nologies, and design considerations can be combined into large
and complex immersive systems. Teaching XR system integration
presents significant challenges, as limited project time is frequently
allocated to low-level implementation tasks, including component
setup and boilerplate code, which reduces opportunities for higher-
level architectural analysis and design decisions [9].

The adoption of Al-assisted development addresses this issue by
minimizing the effort required for component implementation. This
enables students to concentrate on decomposition, interface design,
subsystem integration, and evaluation. Empirical studies indicate
that code-generation tools accelerate development, enhance moti-
vation, and facilitate both implementation and exploration of unfa-
miliar technologies [5]. This transformation is particularly valuable



for accessible XR development environments, ranging from sketch-
ing and rapid prototyping tools to high-level frameworks such as
WebXR [6] and A-Frame [7], where generated components can be
easily inspected and modified for integration into larger systems.

Consequently, the student’s role shifts from that of a code au-
thor to a system architect. The primary learning outcome extends
beyond producing a functional XR application to include articu-
lating the rationale behind system architecture, integration deci-
sions, trade-offs, and the critical evaluation of Al-generated solu-
tions. Within this framework, vibe coding would include a system-
atic practice of specifying intent, validating outputs, and iteratively
refining Al-generated components, rather than passively accepting
generated code.

4 LEARNING OBJECTIVES

This course is designed to deepen and broaden students’” knowledge
of XR development by advancing from work with individual XR
components to the design and implementation of large, complex XR
systems. While previous courses address components such as inter-
action, rendering, visual analytics, and evaluation in isolation, this
course emphasizes the architectural, technical, and methodological
challenges that emerge when integrating these components within a
unified real-time system. Additionally, the course introduces “’vibe
coding” as a professional approach for prototyping and implement-
ing XR functionality. Students will practice expressing design in-
tent through natural language or rapid prototyping tools, iteratively
refining Al-generated code, and incorporating them into a larger
code base in a controlled and transparent manner. Recognizing that
Al-generated code may not be inherently correct, efficient, or se-
cure, the course also develops students’ abilities to critically evalu-
ate both system architectures and Al-generated code, enabling them
to make well-founded and defensible engineering decisions regard-
ing the use of such tools. Upon completion, students are expected
to be capable of independently planning, integrating, and quality-
assuring complex XR applications in the GenAl era.

5 TEACHING AND LEARNING ACTIVES AND ASSESSMENT

Teaching consists of lectures, laboratory sessions, and supervised
project work. The lectures introduce theoretical concepts related to
XR system architecture, component integration, and Al-assisted de-
velopment methodologies. During the laboratory sessions, students
gain practical experience in integrating XR components and ap-
plying Al-assisted development workflows under supervision. The
project work requires students, individually or in small groups, to
design, implement, and evaluate a large and complex XR system,
with individual assessment of learning outcomes.

To support students’ learning autonomy and critical thinking
skills, each student submits an individual reflection report analyz-
ing their use of Al-generated code, including decisions on which
components were adopted, modified, or rejected, and the reason-
ing behind these choices. The final project is assessed through both
system submission and an oral presentation, where students demon-
strate their technical understanding, design decisions, and owner-
ship of the development process. This assessment approach ensures
that Al-assisted development remains a practice of informed eval-
uation and refinement rather than the uncritical acceptance of code
that students cannot explain.

6 RISKS AND OPEN QUESTIONS

In developing this course, we are confronted with two primary risks.
The first concerns curriculum content, given that three to four re-
lated courses already focus on different components and utilize a
project-based learning approach. The second risk involves the in-
tegration of Al-assisted development into XR education. This in-
tegration requires careful evaluation of potential risks, rather than

assuming that Al support will automatically enhance learning out-
comes. A significant concern is the over-reliance on Al, which may
lead to skill erosion by reducing students’ engagement with higher-
order cognitive processes.

Regarding the first risk, it is important to consider which ad-
ditional contexts can be incorporated into the course given the spe-
cific circumstances, as well as learning from current similar courses
from other universities. For the second risk, the proposed approach
addresses this challenge by shifting assessment from code produc-
tion to integration competencies. In this manner, Al may facilitate
component implementation without supplanting the core cognitive
skills being developed. In the GenAl era, problem-solving and
computational thinking remain essential skills across disciplines.
Students must learn to define problems, decompose complex chal-
lenges, iterate solutions, and debug effectively. Vibe coding tools
may serve as effective learning environments for fostering the de-
velopment of students’ critical thinking skills.

7 CONCLUSION

This paper presents the design of an ”Advanced XR Development”
course within a master’s program in XR, addressing an identified in-
tegration gap in the curriculum. While students frequently construct
self-contained XR artifacts, they receive limited training in integrat-
ing these components into singular complex systems. The argument
is made that integration should become the core competency, and
that vibe coding enables this pedagogical shift by reducing low-
level implementation effort. This approach transitions the student’s
role from code author to system architect and shifts assessment
from code production to integration competencies. Whether Al
support enhances or diminishes foundational skills remains an open
empirical question. This course design is offered as a provocation
for community discussion, with findings from the initial course it-
eration to be reported in future work.
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