
61 
This work is licensed under the Creative Commons  
Attribution 4.0 International License 

 

 

 

 

 
Development and Feasibility Demonstration of a Smartphone-Based Virtual Reality Prototype 

for Student Wellness in a Resource-Constrained University Environment 
 

*1Breakthrough T. Olanrewaju and 2Faith O. Echobu 
 

1Department of Computer Science, Faculty of Computing, Federal University Dutsin-Ma, Katsina State, Nigeria. 
2Department of Information Technology, Faculty of Computing, Federal University Dutsin-Ma, Katsina State, Nigeria. 
*Corresponding Author’s email: btolanrewaju04@gmail.com 
 

K E Y W O R D S  
Immersive Technology,  
Low-Cost Computing,  
Smartphone-Based VR,  
Student Wellness,  
Virtual Reality. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C I T A T I O N  
Olanrewaju, B. T., & Echobu, F. O. (2026). 
Development and Feasibility Demonstration of 
a Smartphone-Based Virtual Reality Prototype 
for Student Wellness in a Resource-
Constrained University Environment. Journal of 
Science Research and Reviews, 3(4), 61-71. 
https://doi.org/10.70882/josrar.2026.v3i4.247 

A B S T R A C T  
The increasing prevalence of stress among university students has 
become an important concern due to its potential impact on 
academic performance, emotional well-being, and overall quality 
of life. Research has explored tools like virtual reality (VR) for 
managing stress and improving well-being. While VR has shown 
promise as a supportive technology for wellness applications, 
many existing solutions rely on expensive hardware and 
sophisticated software that are often inaccessible in developing 
countries. This study demonstrates the development and 
feasibility of a low-cost smartphone-based virtual reality prototype 
designed to provide immersive relaxation experiences for university 
students in a resource-constrained environment. A design-
oriented research approach was adopted to develop a prototype 
using commercially available smartphones, inexpensive VR 
headsets, and freely available 360-degree panoramic videos. The 
implementation process involved VR content preparation, 
smartphone optimization, system deployment, and a small-scale 
demonstration involving undergraduate students within a 
controlled university environment. The demonstration showed that 
the prototype could be successfully deployed using affordable 
hardware with minimal technical infrastructure. Participants 
generally found the immersive experience engaging and relaxing, 
although practical challenges including smartphone overheating, 
internet dependency for online content, device compatibility, and 
initial user orientation were observed. These findings indicate that 
smartphone-based VR systems can be implemented at relatively 
low cost within Nigerian universities and may serve as a practical 
foundation for future research involving structured usability 
assessments and controlled evaluations of student wellness 
interventions. The findings may assist educators, researchers, 
counselors, and institutional administrators interested in exploring 
affordable immersive technologies for student support services. 
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INTRODUCTION 
University education represents a significant stage in 
personal and professional development. However, it is 
also accompanied by numerous academic, financial, and 
social challenges that may negatively affect students' 
emotional well-being. Academic workload, examination 
pressure, financial constraints, uncertainty about future 
employment, and adaptation to independent living 
collectively contribute to elevated stress levels among 
university students worldwide (American College Health 
Association, 2023).  
Stress has become an increasingly common experience 
among university students due to multiple academic and 
social pressures. In many Nigerian universities, existing 
student support services often face challenges including 
inadequate funding, insufficient personnel, and limited 
technological resources. Consequently, many students 
may not receive timely access to appropriate wellness 
support (Asemota et al., 2025). The situation is often more 
challenging in many developing countries, including 
Nigeria, where access to professional mental health 
services remains limited. Cultural misconceptions 
surrounding mental health, inadequate counselling 
facilities, shortages of trained professionals, and financial 
barriers frequently discourage students from seeking 
appropriate support (Gureje et al., 2015). Consequently, 
many students rely on informal coping strategies that may 
not adequately address persistent psychological stress. 
Recent advances in digital technologies have introduced 
new opportunities for supporting student well-being. 
Among these technologies, VR has shown promise as a 
platform for delivering immersive experiences capable of 
enhancing relaxation, mindfulness, rehabilitation, 
education, and therapeutic interventions (Freeman et al., 
2018; Riva & Wiederhold, 2022). Unlike conventional 
multimedia applications, VR creates an interactive three-
dimensional environment that encourages users to 
experience a greater sense of presence, allowing 
temporary disengagement from stressful surroundings. 
Although commercial VR systems have become 
increasingly sophisticated, high-end devices such as the 
Meta Quest series, HTC Vive, and Valve Index remain 
prohibitively expensive for many educational institutions in 
low-income countries. Fortunately, the widespread 
ownership of smartphones presents an opportunity to 
develop affordable VR solutions using inexpensive head-
mounted displays such as Google Cardboard-compatible 
viewers. Such systems require relatively modest financial 
investment while providing a basic immersive experience 
suitable for educational demonstrations and exploratory 
wellness applications (Powell et al., 2016). The 
affordability of smartphones make mobile VR attractive for 
universities operating under limited budgets. Instead of 
requiring dedicated VR laboratories equipped with 
specialized hardware, smartphone-based systems can 

leverage devices already owned by students or the 
institutions. This significantly reduces implementation 
costs while increasing accessibility. 
Despite these advantages, there is limited documentation 
on the practical implementation of smartphone-based VR 
systems within Nigerian universities. Most published 
studies focus on controlled clinical interventions or 
educational applications conducted in technologically 
advanced environments. Comparatively, fewer studies 
describe the practical challenges associated with 
designing, deploying, and demonstrating low-cost VR 
systems in resource-constrained educational settings. 
This implementation gap motivated the present study. 
The aim of this study was to develop and demonstrate the 
feasibility of a low-cost smartphone-based virtual reality 
prototype that provides immersive relaxation experiences 
for university students within a resource-constrained 
university environment without establishing medical or 
psychological effectiveness. The specific objectives are to 
(1) design and develop an affordable smartphone-based 
virtual reality prototype using commercially available 
hardware and accessible software tools (2) implement 
immersive 360-degree virtual environments suitable for 
relaxation demonstrations on smartphone-based VR 
platforms (3) demonstrate the prototype within a university 
environment and document practical observations 
regarding usability, deployment, accessibility, and user 
interaction (4) evaluate the technical feasibility of 
deploying low-cost smartphone-based VR systems in 
resource-constrained educational institutions by 
identifying implementation challenges and practical 
lessons learned.  
Virtual Reality (VR) has over the years evolved from a 
specialized simulation technology into a versatile platform 
with applications spanning healthcare, education, 
engineering, military training, entertainment, and 
psychological well-being. Improvements in mobile 
computing, smartphone sensors, cloud computing, and 
immersive multimedia have significantly reduced the cost 
of deploying VR applications, making them increasingly 
accessible to educational institutions in developing 
countries (Akinola et al., 2020; Javvaji et al., 2024; Lopez et 
al., 2026). 
Within higher education, increasing attention has been 
directed toward digital technologies that can support 
students' learning experiences and general well-being. 
Among these technologies, smartphone-based VR 
presents an attractive alternative to expensive immersive 
systems because it combines portability, affordability, and 
ease of deployment. While considerable research has 
investigated the effectiveness of VR for clinical therapy, 
relatively fewer studies have examined the practical 
implementation of affordable VR systems suitable for 
resource-constrained university environments (Radianti et 
al., 2020). 
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The World Health Organisation (2025) recognizes mental 
health as an essential component of overall well-being and 
encourages school-based preventive strategies against 
mental health decline across all economic levels. 
Preventive approaches seek to improve students' 
resilience before serious psychological conditions 
develop. Traditional wellness interventions typically 
include counselling sessions, peer support groups, 
mindfulness training, recreational activities, and 
psychological therapy. Although these interventions 
remain valuable, their effectiveness may be limited by 
social stigma, scheduling constraints, accessibility 
challenges, and institutional resource limitations. Digital 
wellness technologies have therefore emerged as 
complementary tools capable of extending support 
beyond conventional counselling services. Digital 
wellness technologies have therefore emerged as 
complementary tools capable of extending support 
beyond conventional counselling services (Pedrelli et al., 
2015). 
Virtual Reality provides users with computer-generated 
environments that create a sense of presence within 
simulated spaces. Unlike traditional multimedia, VR 
allows users to interact with immersive environments 
using visual, auditory, and sometimes tactile stimuli, 
thereby enhancing engagement and emotional 
involvement (Azarby & Rice, 2022). 
Initially developed for military and engineering 
simulations, VR has increasingly been adopted within 
healthcare. Modern applications include rehabilitation, 
pain management, anxiety treatment, exposure therapy, 
cognitive training, mindfulness exercises, and stress 
management (Riva & Wiederhold, 2022). Research has 
shown that immersive natural environments can 
encourage relaxation by temporarily redirecting users' 
attention away from stressful surroundings. Such 
environments often include forests, beaches, waterfalls, 
mountains, rivers, and gardens that provide restorative 
sensory experiences (Chen et al., 2025). VR is thus 
transitioning from an experimental technology into a 
practical healthcare support tool due to improvements in 
affordability and accessibility. 
Many existing VR systems continue to depend on 
expensive head-mounted displays, dedicated graphics 
hardware, and sophisticated computing infrastructure 
that remain inaccessible to many institutions in developing 
countries. However, the widespread adoption of 
smartphones is significantly changing the landscape of 
virtual reality deployment. Instead of relying exclusively on 
specialized VR headsets connected to powerful 
computers, smartphone-based VR systems utilize mobile 
devices equipped with gyroscopes, accelerometers, high-
resolution displays, and motion sensors to create 
immersive experiences.  

The introduction of Google Cardboard demonstrated that 
meaningful VR experiences could be achieved using 
inexpensive head-mounted displays costing only a fraction 
of conventional VR equipment. Since then, numerous 
smartphone-compatible VR viewers have become 
commercially available, making immersive technologies 
accessible to a much broader population (Wang & Chan, 
2024). 
Smartphone-based VR systems generally consist of four 
major components which include a compatible 
smartphone, a head-mounted viewer, immersive VR 
content, and a software platform for content delivery.  
Compared with high-end VR systems, smartphone-based 
VR offers several advantages including affordability, 
portability, simplified deployment, and reduced 
infrastructure requirements. These characteristics make 
mobile VR particularly attractive for universities operating 
under financial constraints (Radianti et al., 2020). 
However, smartphone VR also presents several technical 
limitations including lower graphical performance, limited 
processing capability, reduced tracking accuracy, battery 
consumption, overheating, and relatively simple 
interaction mechanisms compared with premium VR 
platforms (Jerald, 2015). Consequently, developers must 
carefully balance immersion with hardware limitations 
when designing applications intended for smartphone 
deployment. 
Several studies have reported successful educational 
applications of smartphone VR, particularly within science 
education, engineering training, cultural heritage 
visualization, and virtual laboratories (Radianti et al., 
2020). Nevertheless, successful implementation requires 
consideration of several contextual factors including but 
not limited to availability of compatible smartphones, 
internet connectivity, electrical power reliability, digital 
literacy, maintenance costs, software licensing. These 
considerations become especially important in many 
African universities where infrastructure limitations 
remain significant. 
Numerous studies have investigated the application of 
virtual reality for wellness and stress management. 
However, the majority concentrate on measuring 
therapeutic outcomes rather than documenting 
implementation experiences. Annerstedt et al. (2013) 
investigated physiological recovery using immersive virtual 
forest environments. Participants experienced virtual 
natural settings while physiological indicators were 
monitored. The researchers reported improvements in 
relaxation responses, suggesting that natural virtual 
environments may positively influence stress recovery. 
Maples-Keller et al. (2017) reviewed numerous VR 
applications within psychiatry and concluded that 
immersive technologies have considerable potential 
across various psychological conditions. Nevertheless, 
they also emphasized the importance of usability, 
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accessibility, affordability, and user acceptance when 
translating laboratory research into practical applications. 
Freeman et al. (2018) developed an automated VR 
intervention for treating fear of heights using immersive 
exposure techniques. Their randomized controlled trial 
demonstrated significant reductions in anxiety symptoms 
compared with usual care. Although the study established 
strong clinical evidence, it relied upon sophisticated VR 
hardware and controlled therapeutic environments that 
may not be readily available in developing countries. 
Collectively, these studies demonstrate growing 
confidence in VR technologies while simultaneously 
revealing the need for affordable implementation 
strategies suitable for institutions operating under limited 
financial resources. Unlike previous studies that primarily 
evaluate clinical effectiveness, this research adopts an 
implementation-oriented perspective where the objective 
is to demonstrate the practical feasibility of designing and 
deploying a low-cost smartphone-based virtual reality 
prototype using commercially available hardware and 
accessible software tools within a Nigerian university.  
 
 
 
 

MATERIALS AND METHODS  
This study adopted an implementation-oriented 
methodology aimed at designing, developing, and 
demonstrating the feasibility of a low-cost smartphone-
based virtual reality (VR) prototype for student wellness 
within a resource-constrained university environment. 
This research’s focus was on the practical development, 
deployment, affordability, and operational feasibility of the 
proposed system rather than clinical effectiveness. 
 
Research Design 
The study employed a Design and Development Research 
(DDR) approach. Design and Development Research is 
widely used in computing and educational technology 
research where the primary objective is to develop and 
evaluate technological artifacts rather than to test 
theoretical hypotheses. 
The research comprised five major phases: 

1. Problem Identification  
2. Prototype Design  
3. System Development  
4. Prototype Demonstration  
5. Feasibility Assessment  

Figure 1 illustrates the overall research workflow adopted 
in this study. 

 
Figure 1: Overall Research Methodology 

 
The methodology emphasizes iterative refinement during 
development while documenting implementation 
experiences throughout the deployment process. 
 
System Requirements Analysis 
The prototype was designed with affordability, 
accessibility, and ease of deployment as primary design 

objectives. Consequently, only hardware and software 
components that were widely available and economically 
feasible were considered. 
The major functional requirements included: 

1. support for immersive 360-degree video playback;  
2. compatibility with Android smartphones;  
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3. compatibility with inexpensive smartphone-based VR 
headsets;  

4. simple user interaction requiring minimal technical 
expertise;  

5. low deployment cost;  
6. portability within classroom and laboratory 

environments.  
Non-functional requirements included: 

1. reliability;  
2. ease of maintenance;  
3. portability;  
4. usability;  

5. scalability;  
6. compatibility with commonly available smartphones.  

System Architecture 
The proposed prototype follows a modular architecture 
comprising five major components: 

1. Content Acquisition Module  
2. Content Processing Module  
3. Content Repository  
4. Smartphone VR Delivery Module  
5. User Interaction Module  

The architecture is illustrated conceptually in Figure 2. 

 
Figure 2: Architecture of the Proposed Smartphone-Based VR Prototype 
 
The modular design enables individual components to be 
replaced or upgraded independently without affecting the 
overall workflow. For example, locally developed VR 
content can replace publicly available panoramic videos 
without requiring hardware modifications. 
 
Hardware and Software Components 
The prototype utilized commercially available hardware to 
minimize implementation cost while ensuring 
compatibility with devices commonly owned by university 
students. Android smartphones served as the primary 
processing platform. The use of smartphones eliminated 
the need for dedicated VR computers, substantially 

reducing deployment costs. For the VR headset, a Google 
Cardboard-compatible VR viewer was selected due to its 
affordability and widespread availability. Unlike high-end 
VR systems, Google Cardboard requires no external 
tracking hardware or dedicated controllers. Conventional 
wired headphones were used to enhance immersion by 
reducing environmental distractions and improving spatial 
audio perception during VR sessions. On the other hand, 
the software environment consisted entirely of 
commercially available or freely accessible applications. A 
summary of the specifications of the hardware 
components and software tools is presented in Table 1. 

 
Table 1: Summary of hardware and software specifications 

Device/Tool Specifications  
Smartphone - Android operating system version 10 or higher;  

- gyroscope sensor;  
- minimum 4 GB RAM;  
- Full HD display;  
- Wi-Fi connectivity;  
- internal storage capacity exceeding 64 GB. 

VR Headset - stereoscopic viewing;  
- smartphone mounting;  
- head tracking using smartphone sensors;  
- lightweight construction;  
- minimal maintenance requirements.  

Audio Accessories Standard wired headphones 
Adobe Premiere Pro Video editing and enhancement 
VeeR Editor VR formatting and panoramic optimization 
YouTube VR Hosting and playback of immersive videos 
Android Operating System VR content execution 
Google Cardboard Application Smartphone VR rendering 
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VR Content Development 
Rather than creating computer-generated virtual 
environments from scratch, the prototype employed 
immersive 360-degree panoramic videos obtained from 
publicly available royalty-free repositories. 
This decision was motivated by three considerations: 

1. Panoramic videos significantly reduce development 
time compared with fully interactive VR 
environments. 

2. They require substantially lower computational 
resources, making them suitable for smartphone 
deployment. 

3. Panoramic environments provide sufficient 
immersion for preliminary demonstrations while 
maintaining low implementation costs. 

The content development workflow comprised the 
following stages: 

1. identification of suitable panoramic scenes;  
2. downloading or capturing source material;  
3. video trimming;  
4. colour correction and enhancement;  
5. panoramic optimization;  
6. VR compatibility verification;  
7. deployment to smartphones.  

Natural environments including beaches, forests, 
waterfalls, and gardens were prioritized because previous 
research has associated such environments with 
relaxation and restorative experiences (Browning et al., 
2020). 
 
Prototype Development Workflow 
The development process consisted of six sequential 
stages. 
Stage 1: Requirement Identification - System objectives 
and deployment constraints were identified through 
consultation with academic supervisors and 
consideration of available resources. 
Stage 2: Hardware Selection - Affordable smartphones 
and Google Cardboard-compatible headsets were 
selected based on availability, cost, and compatibility. 
Stage 3: Content Preparation - Panoramic videos were 
edited, compressed, and optimized for smartphone 
playback. 
Stage 4: System Integration - The prepared VR content 
was transferred onto Android smartphones and tested 
within Google Cardboard-compatible viewers. 
Stage 5: Functional Testing - Each smartphone was 
tested for gyroscope responsiveness, video quality, 
playback smoothness, headset alignment and user 

comfort. Any playback issues were corrected before 
demonstration. 
Stage 6: Prototype Demonstration - The completed 
prototype was demonstrated to volunteer students under 
supervised conditions within a quiet indoor environment. 
 
Feasibility Assessment Framework 
The feasibility of the prototype was evaluated using four 
practical dimensions adapted from implementation 
studies in educational technology. 
 
Technical Feasibility 
Assessment focused on: 

1. successful VR playback;  
2. smartphone compatibility;  
3. system stability;  
4. hardware reliability.  

 
Operational Feasibility 
This considered: 

1. ease of setup;  
2. simplicity of operation;  
3. user interaction;  
4. deployment requirements.  

 
Economic Feasibility 
The study examined whether the prototype could be 
deployed using relatively inexpensive consumer devices 
rather than specialized VR laboratories. 
 
Implementation Feasibility 
Observations were recorded regarding: 

1. user orientation;  
2. hardware availability;  
3. environmental requirements;  
4. maintenance considerations;  
5. deployment challenges.  

These dimensions collectively provide a practical 
framework for assessing whether smartphone-based VR 
can realistically be introduced into resource-constrained 
universities. 
 
Estimated Deployment Cost 
Affordability represents one of the principal motivations 
for adopting smartphone-based VR systems. 
Table 2 presents an estimated deployment cost for a single 
demonstration unit using typical market prices in Nigeria 
during the study period. 
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Table 2: Estimated Cost of One Demonstration Unit 
Component Estimated Cost (₦) 
Android Smartphone (mid-range) 180,000 
Google Cardboard-compatible Headset 12,000 
Stereo Headphones 8,000 
Protective Carry Case 5,000 
Internet Data (Content Download) 5,000 
Miscellaneous Accessories 5,000 
Estimated Total 215,000 

 
Where students already own compatible smartphones, 
institutional expenditure may be reduced to approximately 
₦30,000 per user, consisting primarily of the headset and 
accessories. This demonstrates the affordability 
advantage of smartphone-based VR over dedicated 
immersive VR systems, whose acquisition costs are 
typically several times higher. 
 
System Implementation and Feasibility Demonstration 
The implementation process sought to demonstrate that 
immersive VR experiences can be delivered using 
affordable consumer hardware that is readily available 
within Nigerian universities. Particular attention was given 
to affordability, ease of deployment, portability, and 
compatibility with commonly available Android 
smartphones. 
The Android smartphone served as both the computing 
platform and display device. Unlike desktop VR systems, 
all rendering and motion tracking were performed directly 
by the smartphone. The Google Cardboard-compatible 
viewer provided stereoscopic viewing by splitting the 
smartphone display into separate images for the left and 
right eyes. This arrangement significantly reduced 
equipment cost while providing a satisfactory immersive 
experience for demonstration purposes. 
 
Preparation of Immersive Content 
The immersive experience depended largely on the quality 
of the panoramic videos. Rather than generating artificial 
three-dimensional environments, the prototype utilized 
high-resolution 360-degree natural scenes obtained from 
publicly available repositories. Some of these scenes 
included tropical beaches, forest trails, waterfalls, 
mountain landscapes, and botanical gardens.  
These environments were selected because previous 
studies have shown that natural scenery may encourage 
relaxation and improve perceived restoration (Browning et 
al., 2020). 
Each video underwent several preprocessing steps before 
deployment. 
Step 1: Video acquisition. Suitable royalty-free 
panoramic videos were identified and downloaded. 
Step 2: Video editing. In this phase, unnecessary 
introductions, advertisements, and transitions were 
removed from the videos. 

Step 3: Colour enhancement. Where necessary, 
brightness and contrast were adjusted to improve visibility 
inside the VR headset. 
Step 4: Compression. In order to reduce storage 
requirements on the smartphone, videos were encoded 
into smartphone-compatible MP4 format. 
Step 5: VR verification. Each video was tested using 
Google Cardboard to ensure correct stereoscopic display. 
 
Prototype Deployment 
Following system integration, the completed prototype 
was deployed within a quiet indoor environment inside the 
university. The deployment procedure involved ensuring 
the smartphone battery was fully charged before each 
session, selection of the panoramic video, securing of the 
smartphone into the VR headset, and guiding the 
participant on how to wear and adjust the VR headset. The 
audio headphone was then connected to improve 
immersion, after which the participant viewed the selected 
panoramic environment for approximately five to seven 
minutes.  During the demonstration, observational notes 
were recorded regarding ease of use, navigation 
difficulties, device performance, participant interaction, 
and implementation challenges. Following completion, 
the participant discussed the experience informally with 
the researcher. 
 
Methodological Limitations 
The following methodological limitations are 
acknowledged: 

1. The demonstration involved a relatively small number 
of participants and therefore does not permit 
statistical generalization. 

2.  No standardized usability instruments or 
psychological assessment scales were administered 
because the objective of the study was 
implementation feasibility rather than effectiveness 
evaluation. 

3. The use of smartphone-based VR inherently limits 
graphical performance and interaction capabilities 
compared with premium VR systems. 

4. The observations reported are implementation-
oriented and should not be interpreted as evidence of 
therapeutic effectiveness. 
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Ethical Considerations 
Although this study did not involve clinical 
experimentation, ethical principles governing research 
involving human participants were observed as follows: 

1. Participation in the demonstration was voluntary. 
2. Participants were informed of the purpose of the 

demonstration before participation. 
3. No personal medical information was collected. 
4. No psychological diagnosis or treatment was 

provided. 
5. Participants were free to discontinue participation at 

any stage without penalty. 
6. Photographs used for documentation were obtained 

only with participants' permission and solely for 
academic reporting purposes. 

RESULTS AND DISCUSSION 
The completed prototype was demonstrated using a small 
group of undergraduate students from the Federal 
University Dutsin-Ma some of which are sampled in Figure 
3. 
Participants interacted freely with the immersive 
environment while the researcher observed system 
operation and recorded implementation notes. The 
demonstration focused on hardware operation, 
smartphone responsiveness, ease of setup, user 
interaction, and implementation challenges.  
 

 

  

  
Figure 3: Students in viewing sessions using VR headset 

 
Operational Observations 
Several observations were made regarding the ease of setup, user familiarity, immersion and navigation during the 
demonstration. These are presented in Table 3. 
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Table 3: Summary of operational observations 
Area Observation 
Ease of Setup 
 

1. The prototype required relatively little time to prepare. 
2. Average setup time was approximately three to five minutes. 
3. Once configured, operation was straightforward. 

User Familiarity 
 

1. Most participants had never previously experienced virtual reality. 
2. Consequently, brief orientation was required before use. 
3. After approximately one minute of instruction, participants were able to operate the 

system independently. 
Immersion 
 

1. Participants generally appeared engaged while viewing the panoramic environments. 
2. Most participants instinctively turned their heads to explore different parts of the virtual 

scenery, demonstrating successful utilization of smartphone gyroscope tracking. 
Navigation 
 

1. Navigation required no handheld controllers. 
2. Users simply looked around naturally to explore the environment. 
3. This simplified interaction reduced the learning curve. 

 
Technical Challenges Encountered 
Although the prototype functioned successfully, some 
practical challenges were identified. 
1. Smartphone Overheating: Extended VR playback 

caused noticeable temperature increases on some 
smartphones which occasionally reduced system 
responsiveness. 

2. Battery Consumption: Continuous video rendering 
consumed battery power rapidly. 

3. Device Compatibility: Not all Android smartphones 
possessed gyroscope sensors. Devices lacking this 
sensor could not provide full immersive head 
tracking. 

4. Internet Dependence: Streaming panoramic videos 
directly from online platforms occasionally resulted 
in buffering. This issue was eliminated by storing 
videos locally on the smartphone. 

5. Headset Comfort: Some participants reported slight 
discomfort after several minutes of continuous use. 
This observation suggests that ergonomic headset 
design should be considered for longer sessions. 

 
Feasibility Assessment 
The prototype was assessed using the four feasibility 
scopes discussed in the methodology. 
1. Technical Feasibility: The prototype successfully 

delivered immersive panoramic content using 
commercially available smartphones. The hardware 
and software components functioned reliably 
throughout the demonstration. 

2. Operational Feasibility: System setup required 
minimal technical expertise. The demonstration 
could be completed using existing university facilities 
without specialized infrastructure. 

3. Economic Feasibility: Compared with dedicated VR 
systems costing several hundreds of thousands of 
naira per unit, the proposed smartphone-based 
approach substantially reduced implementation 
costs. Universities where students already own 

compatible smartphones may require only 
inexpensive VR viewers to deploy similar 
demonstrations. 

4. Implementation Feasibility: The study 
demonstrated that smartphone-based VR can be 
realistically introduced within resource-constrained 
universities provided that compatible smartphones 
and basic user orientation are available. Practical 
challenges identified during implementation are 
manageable and should not prevent future adoption. 

 
Discussion 
The implementation findings demonstrate that 
smartphone-based VR represents a practical approach for 
introducing immersive technologies into universities 
operating under financial constraints. Rather than 
competing with sophisticated commercial VR systems, 
the proposed prototype illustrates how affordable 
hardware can support introductory immersive experiences 
suitable for educational demonstrations and future 
wellness initiatives. 
The implementation observations align with previous 
studies that identified affordability, portability, and 
accessibility as major strengths of smartphone-based VR 
(Radianti et al., 2020). However, the present study extends 
earlier work by documenting practical deployment 
experiences within a Nigerian university environment, 
thereby providing context-specific insights that are largely 
absent from the existing literature. 
The demonstration also highlights several considerations 
for future implementations. Offline content delivery, 
improved headset ergonomics, wider smartphone 
compatibility testing, and structured user orientation are 
likely to enhance deployment success. Although the 
prototype was not intended to evaluate therapeutic 
effectiveness, the successful operation of the system 
provides a useful foundation for subsequent studies 
employing standardized usability instruments and 
controlled experimental designs. 
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CONCLUSION 
This study presented the development and feasibility 
demonstration of a smartphone-based virtual reality 
prototype designed for deployment within a resource-
constrained university environment. The research 
demonstrated that affordable immersive experiences can 
be implemented using commercially available 
smartphones, inexpensive VR headsets, and accessible 
software tools without requiring specialized computing 
infrastructure. Unlike many previous investigations that 
concentrate on therapeutic effectiveness, this study 
contributes an implementation-oriented perspective by 
documenting the complete prototype development 
process, deployment workflow, feasibility considerations, 
implementation challenges, and practical lessons 
learned. The findings indicate that smartphone-based VR 
represents a technically feasible and economically 
accessible platform for introducing immersive 
technologies into universities with limited financial 
resources. Although the study does not claim clinical 
effectiveness, it provides an important practical 
foundation for future investigations involving structured 
usability assessments, controlled experimental designs, 
and broader institutional deployment. It is anticipated that 
continued advances in smartphone technology, mobile 
computing, and immersive multimedia will further improve 
the accessibility of virtual reality systems, enabling wider 
adoption across educational institutions in developing 
countries. 
 
RECOMMENDATIONS 
Based on the implementation experiences obtained during 
this study, the following recommendations are proposed. 

1. Institutions should consider establishing small 
mobile VR demonstration units that can be shared 
across departments rather than investing 
immediately in expensive dedicated VR laboratories.  

2. Universities interested in adopting smartphone-
based VR should prioritize offline deployment to 
minimize interruptions caused by unstable internet 
connectivity.  

3. Larger participant populations drawn from multiple 
universities would improve the generalizability of 
implementation findings while enabling statistical 
analyses of user acceptance and technology 
adoption. 

4. Future prototypes should incorporate locally 
developed panoramic content depicting familiar 
educational, cultural, or natural environments to 
improve contextual relevance.  

5. Future research may additionally explore hybrid 
systems that combine virtual reality with wearable 
sensors capable of monitoring physiological 
indicators such as heart rate variability, thereby 

enabling more comprehensive evaluation of user 
engagement. 

6. Finally, longitudinal studies involving repeated 
exposure over extended periods would provide 
valuable evidence regarding user acceptance, 
sustained engagement, and practical deployment 
within university support services. 
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