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Abstract. With the rapid development of digital technologies, Virtual Reality 

(VR) has been increasingly applied in education, providing new possibilities for 

teaching innovation. Interior design is characterized by strong spatial and prac-

tical requirements, while traditional teaching methods have certain limitations 

in spatial perception and interaction. To address these issues, this paper propos-

es an immersive teaching model based on VR technology and integrates it into 

interior design education. This study analyzes the current application status of 

VR in interior design education and summarizes key issues in technology appli-

cation and teaching practice. On this basis, a teaching model integrating immer-

sive learning, interactive experience, design practice, and feedback evaluation is 

constructed. Furthermore, the advantages, application principles, and innovative 

pathways of VR-supported teaching are systematically explored. 
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1 Introduction 

With the rapid development of information technology, emerging technologies such 
as Virtual Reality (VR), artificial intelligence, and big data have been increasingly 
integrated into the field of education, promoting the digital transformation of educa-
tion. By constructing immersive virtual environments, VR enables learners to engage 
in interactive experiences within three-dimensional spaces, thereby enhancing learn-
ing outcomes and transforming traditional teaching models. At present, higher educa-
tion is at a critical stage of digital transformation. Interior design, as a comprehensive 
discipline integrating artistic design theory and practical skills, involves multiple
fields such as art, technology, visual perception, and psychology, and places high
demands on students’ three-dimensional spatial cognition [1]. Traditional interior de-
sign teaching relies heavily on two-dimensional drawings, 3D modeling, and image-
based presentation, which makes it difficult for students to form a realistic perception 
of space. As a result, teaching effectiveness is limited, and insufficient interaction 
further reduces participation and teaching quality. VR technology can help address 
these problems by enhancing spatial cognition and improving learning experiences. 
Existing studies show that VR enhances spatial understanding, creative ideation, de-
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sign expression, engagement, and task performance through immersive and interac-
tive environments. They also suggest that its effectiveness depends on the alignment 
of technology with learning theories, instructional tasks, and evaluation methods.
However, current research still lacks systematic teaching models, deeper integration 
with course content, and sufficient attention to practical issues such as resource cost, 
faculty training, and long-term validation. Therefore, this study proposes a teaching 
model for interior design that integrates immersive learning, interactive experience, 
design practice, and feedback evaluation, aiming to provide a more operational
framework for the in-depth application of VR in design education. 

2 Overview of Virtual Reality Technology 

Virtual Reality (VR) generates three-dimensional virtual environments through com-
puter systems and enables human–computer interaction by means of interactive de-
vices. Its core characteristics include immersion, interaction, and imagination. Immer-
sion refers to users’ perception of environments close to reality through multi-sensory 
stimulation; interaction refers to the ability of users to operate within the environment 
in real time and receive feedback; imagination refers to the capacity to simulate real-
world scenarios or construct surreal environments, thereby enriching experiential
spaces. These characteristics enable VR to effectively enhance learning experiences, 
increase learner engagement, and provide immersive learning environments for prac-
tice-oriented courses in education. 

3 Analysis of the Current Application Status of Virtual Reality 
Technology in Interior Design Teaching 

In recent years, research on the application of Virtual Reality (VR) in education start-
ed relatively early in foreign countries, mainly focusing on the construction of immer-
sive learning environments, the evaluation of learning outcomes, and its practical
application in higher education [2].Relevant studies show that VR, through its immer-
sive and interactive features, can improve learners’ understanding of complex
knowledge, increase participation, and enhance practical skills, especially in experi-
mental teaching and spatial cognition courses. In China, VR research in education has 
developed rapidly, focusing on virtual simulation teaching, smart classrooms, and
integrated “teaching–learning–evaluation” models. By creating immersive learning
contexts, VR can optimize traditional two-dimensional teaching approaches and im-
prove learning experience and practical ability. In design-related courses, VR has
gradually been applied to interior and environmental design teaching, helping
strengthen students’ spatial cognition and design expression. However, its educational 
application still faces challenges such as high equipment costs, insufficient teaching 
resources, and limited teacher competence, which calls for further research on teach-
ing model construction and practical implementation. (see Figure. 1). 
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Fig. 1. Research Logic Framework for the Integration of Virtual Reality Technology into Inte-

rior Design Teaching (Image source: self-painted by the author) 

3.1 Major Constraints at the Level of Technology Application 

Although Virtual Reality (VR) has broad prospects in education, its practical applica-
tion is still constrained by several technical factors. First, the high cost of VR equip-
ment and supporting systems limits its large-scale and routine use in universities.
Second, virtual scene construction and content development are complex, requiring 
three-dimensional modeling, rendering, and interaction design, which increases the
difficulty of resource development and maintenance. In addition, some VR systems 
still suffer from weak interaction design, delayed response, and unfriendly interfaces, 
reducing learning continuity and immersion. Moreover, insufficient adaptability
across teaching scenarios, together with the lack of unified technical standards and 
application specifications, further restricts the in-depth integration of VR into teach-
ing. 

3.2 Key Issues in Teaching Practice 

Traditional interior design teaching still has notable limitations, including difficulties 
in spatial cognition, insufficient classroom interaction, excessive reliance on PPT-
based instruction, and relatively single forms of design expression. In addition, practi-
cal teaching is constrained by teaching space and material conditions, which reduces 
efficiency and limits the cultivation of students’ practical abilities [3]. To address these 
problems, VR technology offers a new pathway for interior design teaching. Support-
ed by platforms such as SketchUp, 3ds Max, and Unity3D, teachers can build virtual 
teaching scenarios and create simulation-based learning environments close to reality. 
This enables students to repeatedly practice in virtual spaces, overcoming space and 
material constraints while enhancing spatial cognition and improving design under-
standing and practical application ability. 

However, the application of VR in interior design teaching is still at an exploratory 
stage. Some teaching cases remain at the level of visual display and have not been 
deeply integrated with course content, which weakens teaching effectiveness. In addi-
tion, VR is often used only as an auxiliary tool, lacking a systematic teaching model. 
Existing course evaluation methods still mainly rely on traditional assessment, and a 
scientific evaluation system for immersive learning outcomes has yet to be estab-
lished. 



 

 

 

 
 

 

 

588             D. Lv and G. Zhang

3.3 Practical Difficulties and Competency Gaps in Faculty Development 

The application of Virtual Reality (VR) technology in the teaching of interior design 
programs in universities requires corresponding development in teachers’ technologi-
cal literacy and instructional competence. The knowledge structure of interior design 
teachers is still largely dominated by design theory. Although some teachers possess 
solid skills in hand-drawing expression and computer-aided design drafting, they have 
not systematically mastered the application of VR technology [4]. On the one hand, 
some teachers lack a systematic understanding of VR technology and have relatively 
limited practical operational experience, making it difficult to effectively integrate VR 
into the teaching process. On the other hand, effective collaborative mechanisms be-
tween teaching practice and technology development are still insufficient, resulting in 
low efficiency in the construction and application of teaching resources. Therefore, 
improving teachers’ information technology literacy and instructional integration
ability has become a key link in promoting the in-depth development of VR-
supported teaching. 

4 Application of Interior Design and Immersive Learning Theory in 
Teaching 

Interior design teaching is characterized by strong spatial and practical attributes. It 
depends not only on theoretical instruction but also on the cultivation of learners’
spatial perception and practical design abilities. Immersive learning, centered on sce-
nario construction and multi-sensory participation, enables learners to acquire
knowledge and develop competencies through experience in real or simulated envi-
ronments. Therefore, introducing immersive learning into interior design teaching can 
improve traditional approaches dominated by two-dimensional expression and en-
hance teaching effectiveness. Through three-dimensional spatial experience, students 
can more intuitively understand design elements such as spatial layout, material
matching, and lighting effects, thereby strengthening spatial cognition. Meanwhile,
immersive teaching enhances interaction and participation, promoting the shift from 
passive knowledge reception to active knowledge construction. Thus, the integration 
of interior design and immersive learning provides an important pathway for trans-
forming design-related teaching toward an experience-driven model (see Figure. 2). 

On this basis, immersive learning can function effectively in interior design educa-
tion because it creates a continuous and logically connected process involving contex-
tual perception, interactive participation, design practice, and reflective feedback.
Contextualized learning provides meaningful spatial cues that help students develop 
an initial understanding of the design object, while immersive interaction strengthens 
the link between perception and operation, enabling learners to understand design
elements through embodied experience. Design practice further transforms perceptual 
experience into problem identification, analysis, and solution exploration, while feed-
back and evaluation promote reflection, revision, and the consolidation of learning 
outcomes. Together, these stages enhance students’ spatial cognition, learning en-
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gagement, and design competence. However, the successful implementation of im-
mersive learning in interior design teaching also depends on practical conditions,
including sufficient digital resources, accessible technological platforms, and teach-
ers’ ability to integrate technology into pedagogy. Only through the coordinated
alignment of instructional content, technological support, and teacher guidance can 
immersive experience move beyond temporary novelty and lead to sustained educa-
tional improvement. 

 
Fig. 2. Mechanism of Immersive Learning (Image source: self-painted by the author) 

5 Application Principles and Implementation Paths of Virtual Reality-
Enabled Immersive Teaching in Interior Design 

In VR-enabled immersive teaching for interior design, the construction of application 
principles and implementation pathways should be based on practical instructional
needs and promoted in an integrated manner across three dimensions: technical sup-
port, instructional organization, and collaborative assurance. At the technical level,
digital course resources and platform construction are needed to provide the funda-
mental conditions and resource support for teaching, thereby addressing issues such 
as high equipment costs and insufficient instructional resources. At the instructional 
level, a learner-centered blended virtual–real teaching model should be developed to 
enhance students’ spatial cognition and learning engagement through strengthened
interactive experience and contextual participation. At the organizational level, inter-
disciplinary collaboration and faculty development mechanisms should be established 
to improve teachers’ capacity to integrate virtual reality technology into teaching and 
to ensure the sustainable implementation of the model. It can thus be seen that the 
application principles and implementation pathways of VR-enabled immersive teach-
ing in interior design do not operate in isolation; rather, they constitute an intercon-
nected and progressively developed framework centered on practical teaching prob-
lems. 

5.1 Digital Course Resources and Platform Construction 

Based on VR technology, a continuously updated digital course resource system and 
an open virtual simulation training platform should be established to support interior 
design teaching. Built on three-dimensional modeling and interactive engines, the
resource system can integrate images, videos, audio, and visualized 3D content into a 
structured teaching resource database. Around typical design tasks and teaching sce-
narios, virtual scenes and case resources may be developed and continuously opti-
mized through version management and dynamic updating. 
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In platform construction, priority should be given to the standardized and modular 
management of resources so as to enable resource sharing and collaborative use
across courses and teaching links. With the support of network technology and cloud 
platforms, teaching resources can be accessed and applied online, improving accessi-
bility and utilization efficiency. The integration of digital resources and platform con-
struction not only enhances the intuitiveness and visualization of teaching content, but 
also improves course openness, adaptability, and sustainability in VR-based interior 
design teaching. First, in line with the objectives of the interior design curriculum, 
core teaching content such as spatial layout, material representation, and lighting sim-
ulation should be modularized, and those key units most suitable for VR presentation 
should be clearly identified. Second, based on authentic or representative design pro-
jects, teaching tasks should be refined and translated into corresponding virtual cases 
and training scenarios. Third, these resources should be systematically integrated into 
a virtual simulation training platform, thereby creating a teaching support environ-
ment that incorporates resource access, contextual experience, task operation, and
feedback on outcomes. Finally, according to teaching effectiveness and student feed-
back, both the resource content and platform functions should be updated on a regular 
basis, so as to gradually realize the continuous optimization of digital course re-
sources and the teaching platform. 

5.2 A Learner-Centered Blended Virtual–Real Teaching Model 

In virtual reality (VR)-based teaching environments, a learner-centered approach
should be adopted while fully leveraging the instructor’s guiding role, thereby estab-
lishing a teaching model that integrates virtual and real-world elements [5]. Compared 
to traditional teacher-centered methods, VR technology creates a more engaging and 
immersive learning environment through contextualized design and task-driven strat-
egies, enabling students to construct knowledge and perform practical operations
within specific scenarios. 

In practice, theoretical guidance, virtual experiences, practical training, and feed-
back can be integrated into a teaching process consisting of “theoretical introduc-
tion—situational experience—practical training—feedback optimization.” Teachers
are not only responsible for knowledge transmission but also for setting objectives, 
organizing activities, and regulating the learning process. Leveraging the immersive 
and interactive features of VR, students can engage in exploration, hands-on activi-
ties, and feedback through multisensory participation, thereby organically integrating 
knowledge acquisition with skill training. At the same time, instructors can provide 
dynamic guidance and assessment based on students’ performance in the virtual envi-
ronment. This learner-centered blended teaching model not only facilitates the transi-
tion from passive knowledge reception to active knowledge construction but also
enhances spatial comprehension, learning engagement, and comprehensive design
capabilities (Table 1). 
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Table 1. Elements of Learner-Centered Immersive Interactive Teaching. 

Dimension Content Function 

Teaching Philosophy Learner-centered, emphasizing subjectivi
ty and participation  Enhances learning initiative -

Instructional Design Task-driven and scenario-based design  Strengthens learning purpose-
fulness and contextuality 

Learning Process Combination of exploration, operation, 
and feedback 

Promotes the integration of 
knowledge and skills 

Technical Support Utilization of VR’s immersion and inter-
activity 

Improves spatial understand-
ing and learning engagement 

Instructional Regula-
tion 

Teachers dynamically adjust teaching 
based on feedback 

Enhances teaching adaptabil-
ity and effectiveness 

Competency Devel-
opment 

Emphasis on autonomous learning and 
problem solving 

Promotes deep learning and 
competency improvement 

5.3 Mechanisms for Interdisciplinary Collaboration and Faculty Development 

The effective application of virtual reality (VR) in interior design education depends 
on interdisciplinary collaboration and the enhancement of faculty capabilities. As VR 
instruction involves design, computer technology, and education, multidisciplinary
cooperation is necessary to promote the integration of technology and teaching con-
tent. Interdisciplinary teams composed of design faculty, IT professionals, and re-
searchers can jointly support curriculum development, platform construction, and case 
design. At the same time, industry-academia-research collaboration should be encour-
aged to introduce corporate and industry resources into virtual platform development 
and practical projects, thereby strengthening the applied value of teaching content. 
Improving teachers’ digital teaching competence is also essential for the effective
implementation of VR instruction. Although some interior design instructors possess 
solid professional foundations and digital design skills, their understanding and appli-
cation of VR technology remain insufficiently systematic, and effective connections 
between teaching practice and technological development are still lacking. 

Faculty members are not only transmitters of knowledge but also organizers and 
facilitators of the teaching process; they play a pivotal role in setting course objec-
tives, arranging instructional content, and designing learning activities [6]. Higher
education institutions should utilize specialized training, project-based practice, and 
collaborative professional development to enhance instructors’ IT literacy, instruc-
tional integration skills, and resource development capabilities, enabling them to ef-
fectively integrate VR technology into course design and teaching implementation. 
Establishing interdisciplinary collaboration mechanisms and improving instructors’
technical application skills will not only enhance the efficiency of VR teaching re-
source development and application but also drive innovation in teaching models and 
improve the quality of talent cultivation, laying the foundation for the continued
deepening of virtual reality technology applications in interior design education (see 
Figure. 3). At the practical level, faculty development should move beyond one-off 
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lectures or short-term training sessions and toward sustained collaborative teaching, 
technical mentoring, and project-based support. This is because teachers’ level of 
preparedness directly determines whether VR can be effectively integrated into cur-
riculum design, rather than being used only as a tool for visual display. 

 
Fig. 3. Diagram of the Interdisciplinary Collaboration Mechanism for VR Interior Design Edu-

cation (Image source: self-painted by the author) 

6 Conclusion 

This paper examines the application of virtual reality technology in interior design 
education and identifies key challenges in spatial cognition, practical training, and 
instructional interaction. It proposes an immersive teaching model supported by im-
mersive learning theory, integrating contextualized learning, interactive experience, 
design practice, and feedback evaluation, which helps enhance students’ spatial cog-
nition and learning engagement. In addition, a series of optimization strategies are 
suggested from the perspectives of teaching principles and innovation pathways,
providing support for the transformation of interior design teaching from a
knowledge-transfer model to an experience-driven model. However, the current ap-
plication of VR in teaching is still at an early stage, and further research is needed on 
teaching model refinement, resource development, and evaluation systems. Future
efforts should focus on strengthening the integration of technology and education to 
promote the high-quality development of VR in design Virtual reality technology can, 
to some extent, overcome the limitations of traditional interior design teaching in
spatial perception, practice, and classroom interaction, thereby enhancing students’ 
spatial cognition, learning engagement, and design competence. This study also pro-
poses optimization strategies in digital resources and platforms, learner-centered 
blended teaching, and interdisciplinary faculty development, providing theoretical and 
practical support for transforming interior design teaching from a knowledge-
transmission model to an experience-driven model. 
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