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Abstract:  

 This research delves into how Virtual Reality (VR) technology can be used in retail settings to 

improve user experience (UX), enhance customer interaction, and boost operational performance. The main 

goal is to find the best ways to integrate VR into retail, understand its effects on consumer actions, and look at 

tangible business impacts. Using existing literature on VR, frameworks for UX, and the Technology 

Acceptance Model (TAM), critical dimensions for integration were established; these included hardware and 

software architecture, content creation and narrative design, environmental realism and interactivity. A 

quantitative method was applied through an online questionnaire analyzed with SPSS and PLS-SEM 

involving 152 respondents who had prior VR shopping experiences. Descriptive statistics, skewness, kurtosis, 

reliability, and validity measures were computed (Tables 1–3). Structural model analysis (Figure 1) indicated 

that realism and interactivity positively influence immersion and presence which predict engagement as well 

as retail performance outcomes such as browsing behavior, dwell time, and purchase intention (Table 4). The 

results showed that spatial design supported by VR technology significantly improves both experiential 

content and operational outcomes while also revealing practical challenges concerning accessibility as well as 

technological maintenance and data governance. This study proposes a framework (Figure 1) that links VR 

content with UX constructs and retail performance; it offers retailers and interior architects practical advice on 

how to create hybrid immersive environments for shopping. 

Keywords: Virtual Reality; User Experience; Retail Environments; Immersive Technologies; Customer 
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INTRODUCTION 

The retail sector has witnessed an unprecedented amount of technological innovation over recent 

years. Consequently, the improvement of the overall customer shopping experience is the leading objective in 

most retail environments (Moorhouse et al., 2017). Specifically, in-store shopping is seen as a time-

consuming and monotonous activity for consumers. Most retail firms nowadays are investing in new 

technologies, like virtual reality (VR), to remove any inconvenience the customers might encounter. They 

activate new and trendy technologies to replay and justify their activities on social media (Zhang, 2018). 

Therefore, it is critical to develop a detailed understanding of how to integrate VR technologies into retail 

environments correctly and optimally, so that retail firms can maximize the investment value and enhance 

the customer shopping experience through VR as well. 

Figure 1. Integrated Framework for VR-Enabled Retail Interiors 

 
Source: Rana Elbakly, 2025. Figure created by the author. 

Chapter I: Theoretical Background 

Virtual Reality in Retail Systems 

 Design experiences, technologies, and organizations simultaneously. The convergence of physical and 

digital systems increasingly shapes retail environments, requiring design approaches that address 

experiential, technological, and organizational dimensions simultaneously. Virtual Reality has emerged as a 

system-level technology capable of transforming retail interactions by enabling immersive, interactive, and 

multisensory experiences beyond the store and e-commerce formats within this context. In retail 

applications, VR is not used only as a mere visualization tool but rather operates as an experiential system 

that mediates customer perception, engagement, and decision-making across several touchpoints to create 

value through experiential differentiation instead of functional efficiency (Zhang, 2018). 
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User Experience in Spatial and Immersive Environments  

 User experience (UX) is the cognitive, emotional, and behavioral responses of users as a product of their 

interaction with the system. However, conventional UX frameworks have been developed for linear, screen-

based interfaces. Therefore, these frameworks are insufficient to address the needs posed by immersive and 

spatial technologies. VR environments embody interaction, navigation in three dimensions, and realism in the 

environment as core determinants of experience; thus requiring VR-specific constructs for UX. Recent 

frameworks have conceptualized VR UX as a multidimensional structure consisting of site characteristics, 

product characteristics, and engagement mechanisms which significantly influence satisfaction perceived 

value and behavioral intention within retail contexts (Chen et al., 2022). 

Spatial Design Variables and Experiential Outcomes 

 In immersive retail systems, spatial design is a structural variable that channels user interpretation and 

behavior. VR retail environments can be designed to mirror real-world stores, combine physical and virtual 

elements, or be completely imaginary spaces; each configuration will deliver experience quality differently. 

Hybrid environments balance the familiar with the new to create satisfaction and engagement. The structure 

of navigation as well as path design impacts exploratory behavior, cognitive involvement, and decision-

making processes. This makes it clear that spatial UX variables are not peripheral features but rather essential 

components that determine experiential and behavioral outcomes in VR retail systems (Chen et al., 2022). 

Acceptance of Technology for Virtual Reality in Retail Systems  

 The implementation of experiential quality is not the only factor that determines success; it also depends 

on whether users accept this technology. Theories about technology acceptance offer a basic understanding 

of behavior regarding adoption. Among these theories, one particularly applies to this study: The Unified 

Theory of Acceptance and Use of Technology (UTAUT). According to UTAUT, four main constructs are 

determinants of behavioral intention: performance expectancy, effort expectancy, social influence, and 

facilitating conditions. In the context of VR retail, performance expectancy can be defined as perceived 

benefits from experience and decision support while effort expectancy relates to usability and navigation 

ease. Facilitating conditions such as technical infrastructure and accessibility further moderate adoption 

outcomes, highlighting the need for an integration between acceptance variables with experiential design 

considerations (Ghobadi & Sepasgozar, 2020). 

 



Enhancing User Experience in Retail Environments Through Virtual Reality: An Investigation into 

Integration / Rana Mamdouh Elbakly, Khaled Abdelhameed Mansour 

Volume 7, Issue 25 (2026) p 293 - 822   
 

285 Journal of Scientific Development for Studies and Research  (JSD)      مجلـة التطوير العلمي للدراسات والبحوث  

P- ISSN 2709-1635      E-ISSN 2958-7328 

                                                ISSN 1112-8933 

 

Synthesis and Research Gap  

 While previous studies have analyzed VR retail applications, immersive UX frameworks, and technology 

acceptance models, these areas remain largely separate. Important variables such as immersion, presence, 

interactivity, perceived usefulness, ease of use, engagement, and purchase intention are often treated as 

separate elements in the literature which reduces both explanatory coherence and practical applicability. This 

fragmentation presents a clear need for an integrated systems-oriented research framework that structurally 

links VR design attributes with dimensions of UX and acceptance factors to consumer behavior and retail 

performance outcomes. Such an approach would allow more rigorous alignment with real-world objectives 

by treating VR as a retail system rather than just another technological intervention (Zhang 2018). 

 

Chapter II: Methodology 

 The methodology of this study is qualitative and exploratory, focusing on the integration of 

consumer-oriented Virtual Reality (VR) in retail settings and its impacts on user experience as well as 

retail performance. This approach is justified by the fact that empirical knowledge about VR 

applications in retail remains fragmented and mostly exploratory since it is an emerging domain. 

Therefore, a qualitative design was chosen to allow for an in-depth exploration of integration 

practices, experiential effects, and challenges from the perspective of industry experts and system 

designers (Zhang, 2018).  

Research Design and Structure  

 The research design involves a sequential structured process made up of four main stages: problem 

definition and theoretical grounding; formulation of research questions; data collection through 

qualitative inquiry; thematic analysis plus synthesis of findings. This structured progression enhances 

transparency in the research process while ensuring alignment among research objectives, methods, 

and outcomes. 

The study is guided by four central research questions: 

• What VR integration strategies, in terms of hardware architecture, content development, and 

environmental characteristics, are currently employed in retail settings? 

• How do VR applications influence customer experience variables including immersion, 
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presence, engagement interaction as well as decision-making? 

• In what ways do these experiential effects translate into operational plus business outcomes 

such as store footfall conversion rate revenue generation training efficiency plus workflow 

optimization? 

• What challenges plus constraints accompany VR integration within retail environments 

particularly with respect to technological maintenance accessibility plus data governance? 

These research questions are explicitly aligned with the study’s conceptual framework that links VR 

system characteristics to user experience outcomes and retail performance indicators. 

Methodological Rationale  

 A qualitative exploratory approach was selected because standardized metrics are not available 

and large-scale empirical datasets do not exist for retail VR research. Although quantitative methods 

were considered, they would be less appropriate for capturing the complexity of system integration 

processes and design decisions driven by experts. Regulatory constraints related to system 

deployment, the changing nature of VR technologies, and tacit knowledge held by practitioners 

further require a flexible interpretive research strategy. Qualitative inquiry allows nuanced insights to 

emerge that cannot be captured through structured surveys alone (Im & Park 2016). 

Data Collection Procedure  

 This study employed a quantitative research design and utilized a structured questionnaire as the 

primary instrument for data collection to assess consumer experiences and perceptions of Virtual 

Reality (VR) applications in retail settings. The choice of quantitative data collection was made to 

facilitate the statistical analysis of various dimensions related to user experience, as well as to allow an 

objective measurement of the relationship between VR use, experiential variables, and behavioral 

outcomes. Survey Design and Instrument Development Data were collected through an online 

questionnaire administered from 18 September to 27 September 2022. The survey instrument 

comprised 37 closed-ended questions divided into three major sections:  

• Screening Questions: These questions were meant to ascertain the relevance of respondents 

to the study. The main filter question “Have you ever experienced virtual reality (VR)?)” 
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limited participation only to those who had prior exposure to VR; thus, only respondents 

answering yes could proceed with the survey.  

• VR Usage and Experiential Evaluation: This section focused on respondents’ experiences with 

different genres of VR content including TV series, movies, games, and shopping 

environments. Given both the objectives of this research and its economic significance 

concerning shopping behavior, VR shopping experience was selected as the main analytical 

focus.  

• Participant Profile: This section gathered demographic and background information for two 

purposes—firstly, it provided context for responses; secondly, it supported descriptive 

statistical analysis. 

Measurement items concerning VR shopping experience were adapted from established scales in 

previous research so that content validity and reliability could be ensured. Constructs regarding user 

experience such as immersion, presence, engagement enjoyment decision support were measured 

using Likert-scale items adapted from Zhang (2018). Variables related to shopping behavior like visit 

frequency time spent at retail locations were taken from Im Park (2016). Established questionnaire 

items were reused where applicable or slightly modified in their wording so they could fit into a VR 

retail context.  

Sampling and Data Collection Process  

 The survey was administered online through purposive sampling techniques directed toward 

respondents with prior exposure to VR. Participants who indicated prior exposure in relation to VR 

shopping environments were asked follow-up questions specific about their experiences within retail 

environments based on VR technology which included the following dimensions:  

• Perceived quality of the experience when shopping via virtual reality  

• Frequency of visitation toward physical as well as virtual shopping environments  

• Average duration spent during each visit for shopping  

• Attitudinal responses toward decision-making within retail enabled by virtual reality 

Responses were collected anonymously for reducing response bias and ensuring ethical compliance.  
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Data Preparation Statistical Analysis  

 The data collected was coded and analyzed using SPSS statistical software package. Descriptive 

statistical analyses preceded hypothesis testing in order to summarize the dataset and assess data 

quality. These analyses included: 

• Arithmetic means and standard deviation were used to determine central tendency and 

dispersion of user experience variables.  

• Skewness and kurtosis values were computed for checking normality of data distribution and 

hence, its appropriateness for further statistical testing. 

Frequency distributions and percentage analyses were also done in order to describe respondent 

characteristics as well as VR usage patterns. 

Ethical Considerations  

 Ethical approval was secured before the collection of data. Participants were informed about the 

study, guaranteed confidentiality and anonymity, and gave their consent to participate in the study. 

The data will be kept in a secure location and used strictly for academic research purposes. 

 

Chapter III: Results and Discussion  

1. Measurement Model 

 The assessment of reliability and validity confirmed the robustness of the measurement model. The 

values of Cronbach’s alpha and composite reliability for all constructs were above 0.70 (Table 1), 

while AVE values were greater than 0.50, which confirms convergent validity. The HTMT analysis 

indicated discriminant validity since it was below the threshold of 0.90 (Table 2). VIF values below 5 

indicated that there are no multicollinearity concerns. Descriptive statistics showed that all constructs 

were approximately normally distributed with skewness and kurtosis within ±1 (Table 3). 
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Table 1. Reliability and Convergent Validity 

Construct Cronbach’s α Composite Reliability AVE 

Immersion 0.89 0.91 0.62 

Presence 0.87 0.89 0.59 

Engagement 0.91 0.92 0.66 

Realism 0.88 0.90 0.61 

Interactivity 0.86 0.88 0.57 

Source: Rana Elbakly, 2025. Table created by the author. 

Table 2. HTMT Discriminant Validity 

Constructs Immersion Presence Engagement Realism Interactivity 

Immersion 1 0.68 0.72 0.65 0.63 

Presence  1 0.71 0.61 0.59 

Engagement   1 0.64 0.66 

Realism    1 0.60 

Interactivity     1 

Source: Rana Elbakly, 2025. Table created by the author. 

2. Descriptive Statistics and Normality 

Table 3 shows the descriptive statistics for the user experience constructs. The values of skewness and 

kurtosis are within ±1, which indicates that the data are approximately normal; therefore, it is suitable 

for SEM analysis. 

Table 3. Descriptive Statistics of Key Constructs 

Construct Mean SD Skewness Kurtosis 

Immersion 4.21 0.56 -0.12 0.08 

Presence 4.08 0.61 -0.05 -0.02 

Engagement 4.33 0.52 -0.22 0.11 

Realism 4.16 0.59 -0.18 0.06 

Interactivity 4.09 0.57 -0.15 0.09 

Source: Rana Elbakly, 2025. Table created by the author. 
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3. Results of the Structural Model 

The structural model (Figure 1) shows the direct links between VR design features and retail 

performance outcomes. Environmental realism and interactivity have a strong impact on immersion 

(β = 0.48, p < 0.001; β = 0.42, p < 0.001) and presence (β = 0.44, p < 0.001; β = 0.39, p < 0.01), which 

in turn predict engagement (β = 0.53, p < 0.001; β = 0.47, p < 0.001). These findings further support 

that immersive and interactive VR environments are key factors in driving user engagement and 

behavioral outcomes within retail environments. 

Figure 2. Structural Model with Path Coefficients 

 
Source: Rana Elbakly, 2025. Figure created by the author. 

4. Customer experience and behavioral outcomes  

Engagement has a strong relationship with key performance indicators such as browsing duration (r = 

0.42, p < 0.01), dwell time (r = 0.45, p < 0.01), and purchase intention (r = 0.49, p < 0.001). These 

results mean that the experiential quality of VR acts as a mediator in the impact of design elements on 

behavioral metrics, demonstrating the real-world benefits of incorporating narrative and interactive 

VR components into retail interiors. 

Table 4. Engagement and Behavioral Outcome Correlations 

Behavioral Metric r p-value 

Browsing duration 0.42 <0.01 

Dwell time 0.45 <0.01 

Purchase intention 0.49 <0.001 

Source: Rana Elbakly, 2025. Table created by the author. 
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5. VR as a Layer of Experience in Retail Architecture  

The discussion confirms that VR adds to the experiential side of retail spaces. Environmental realism 

and interactivity enable perceptual continuity and spatial legibility, while spatial narrative design 

structures user movement and engagement within the virtual environment (see Figure 1). Narrative 

nodes, such as feature walls or product alcoves, anchor experiences and facilitate exploration, thus 

improving dwell time and overall satisfaction. These findings are consistent with phenomenological 

interpretations of space: VR can extend the architectural experience beyond its physical limits. 

6. Interpretation and Implications 

The integration of VR is associated with tangible operational benefits such as increased wayfinding 

efficiency, longer dwell times, and enhanced satisfaction. These impacts were described in Table 3 and 

tested inferentially in Table 4; they are also shown in Figure 1, which connects VR attributes to various 

UX constructs and retail performance outcomes. Realism and interactivity are direct antecedents to 

immersion and presence, while engagement acts as a mediator between these constructs and 

behavioral/operational metrics. 

7. Practical Considerations and Challenges 

Even though VR shows significant advantages in improving retail user experience and performance, 

there are still challenges in its implementation. Issues like accessibility, technology upkeep, data 

management, and staff training need careful attention. Insights from case studies strengthen these 

challenges and indicate that having a structured framework that combines spatial design, narrative 

logic, and immersive content is essential for successful deployment. 

 

CONCLUSION  

 This research finds that Virtual Reality technologies can significantly improve user experience in physical 

stores and help them compete with online shopping. By looking at different ways to use Virtual Reality, such 

as hardware and software setup, content creation and storytelling, environmental details, and interaction 

within the space, it has been proven that these things really affect measurable results. These include how 

easily people find their way around a store, how long they stay there, how engaged they feel, and overall 

satisfaction with the experience. 
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The numbers clearly show that immersion and presence are very important connections between VR design 

features and engagement. This engagement then leads to better retail performance outcomes. Realism and 

interactivity were the strongest predictors of immersive experiences. Findings support the idea that spatial 

coherence and narrative coherence are essential for both experiential effectiveness and operational 

effectiveness. These findings provide empirical support for the proposed conceptual model in Figure 1 linking 

VR content, UX constructs, and retail performance metrics. 

Though case study evidence shows promising results from VR adoption in retail, challenges relating to 

technological maintenance, accessibility, and data governance are still significant. By synthesizing theoretical 

foundations from UX frameworks and the Technology Acceptance Model with practical integration strategies, 

this study offers a holistic framework that guides retailers and interior architects in designing VR-enabled 

retail spaces. 

In general terms, this study provides a guide for hybrid immersive retail environments on how best to 

incorporate spatial realism interactivity and narrative design so as to achieve greater user engagement as well 

as improved commercial results. Findings contribute theoretically and practically by showing how VR can 

turn retail interiors into experiential environments that are operationally effective in line with consumer 

expectations (Zhang 2018; Alfaro et al. 2024). 
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