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Towards a Sustainable Art Ecosystem: How Immersion in XR Virtual Exhibitions Shapes Purchase Intentions
Abstract: (1) Aim: This study investigated the effect of immersive extended reality (XR) virtual art exhibitions on art purchase intentions among Chinese university students. Based on the Technology Acceptance Model (TAM), it examined the effects of perceived usefulness, perceived ease of use, and immersion (flow experience) on purchase intention in XR-based commercial art environments. (2) Method: A survey experiment was conducted in which 300 Chinese university students visited a VR art exhibition and completed a questionnaire measuring TAM constructs, immersion, and purchase intention. (3) Results: The analysis indicated that exposure to virtual exhibitions substantially increased perceived usefulness and, consequently, purchase intention. Perceived usefulness and perceived ease of use were positively associated with art purchase intention, and perceived usefulness partially mediated this relationship. The TAM framework was strongly supported in the XR art context, with perceived usefulness and perceived ease of use jointly accounting for 66% of the variance in purchase intention. (4) Implications: Greater immersion in virtual art exhibitions can increase consumer engagement and willingness to purchase. Retailers and platforms should create intuitive and immersive XR environments to support art sales. The findings inform e-commerce strategies in the art market and clarify the theoretical contribution of TAM research in immersive environments. (5) Originality: This study is among the first empirical investigations of Chinese university students in a commercial art XR environment and provides evidence of how immersion in virtual exhibitions shapes art purchase intention. It offers practical insights for the use of XR technology in art marketing and contributes to understanding technology acceptance on emerging digital art platforms.
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1. Introduction
The integration of extended reality (XR) technology and online art commerce is changing how consumers experience and purchase art. Following the spread of COVID-19, many galleries and museums adopted virtual exhibitions to attract public attention in new ways when in-person visits were restricted. XR-based virtual art exhibitions have since become popular, offering people a way to experience art beyond the constraints of physical galleries and providing a new form of interaction with artworks (Cheng et al., 2024). By overcoming barriers of distance and accessibility, virtual exhibitions have significantly extended the reach of art exhibitions (Cheng et al., 2024). As more enterprises have adopted e-commerce, some companies have begun applying XR technology to create virtual, augmented-reality, and mixed-reality digital storefronts. XR technology can provide users with a sense of presence and an immersive three-dimensional representation of offline shopping within e-commerce settings, such as by enabling them to visit art galleries virtually or place sculptures in their own homes (Chen et al., 2024). This so-called “cross-business” model uses immersion to give online users a sense of visiting a physical art gallery and may thereby reduce uncertainty when purchasing art online.
The Chinese art market provides an appropriate context for examining the application of XR in art commerce. By 2022, the Chinese art market had expanded considerably and ranked among the largest in the world, accounting for 17% of total global art sales (Mei, 2024). Young Chinese consumers, particularly university students and recent graduates, are technologically proficient, have substantial exposure to digital culture, and are emerging as a new generation of art consumers. Chinese university students are familiar with new technologies and online shopping; therefore, they constitute a suitable group for evaluating the acceptance of virtual art-purchasing platforms. However, it remains unclear how these young consumers perceive immersive virtual exhibitions and whether such experiences generate an intention to purchase art. Addressing this question can inform e-commerce strategies for art institutions seeking to promote online sales and guide the design of XR technology for the art market.
The Technology Acceptance Model (TAM) can be applied to address these questions. TAM proposes that the adoption of new technology is driven primarily by two expectations: perceived ease of use (PEOU), which refers to the extent to which a technology can be operated without effort, and perceived usefulness (PU), which indicates the extent to which a person believes that using the technology will improve their work or life (Davis, 1989; Ren et al., 2022). These beliefs affect attitudes and intentions to use the technology. TAM is relatively simple and stable and has therefore been widely used in research on the acceptance of emerging systems (Ren et al., 2022). Previous research has associated TAM with changes in consumer behaviour in online shopping and XR environments. For example, research on augmented-reality shopping has shown that consumers’ perceptions of convenience and utility when using AR applications positively affect their satisfaction and intention to use the technology (Chen et al., 2024). Immersive technology can provide users with enjoyment and entertainment, expand the information available to them, and improve satisfaction with VR shopping. Accordingly, TAM can be extended to include experiential elements, such as enjoyment and immersion, to improve its ability to predict outcomes such as purchase intention in rich, interactive environments.
Immersion refers to the sense of “being there” in a virtual space and is particularly relevant to virtual art exhibitions. It is related to the concepts of flow and presence and describes a person’s deep involvement in and absorption by a virtual environment. A highly immersive virtual exhibition can give users the impression of being in a physical art gallery, thereby increasing their confidence when evaluating and purchasing art online. Scholars have recently begun to examine how immersion affects users’ acceptance of technology. For instance, studies of virtual museum visits have shown that high levels of immersion and presence enhance users’ enjoyment, perceived ease of use, and perceived usefulness of the platform, thereby motivating them to continue using virtual exhibitions or even visit museums in person (Li & Lv, 2024). In other words, immersive XR experiences can enhance the value that users attribute to the technology. Flow experience, defined as a state of deep engagement, has also been shown to improve the predictive power of TAM. Ren et al. (2022), for example, incorporated flow into TAM in a metaverse learning environment for Chinese university students and found that perceived ease of use, flow, and usefulness were relevant predictors of behavioural intention to use the technology. Thus, in addition to traditional TAM factors, psychological immersion in XR environments may influence the behaviour of users who are accustomed to digital technologies.
Few empirical studies have examined how TAM factors and immersion jointly affect purchase intention in art commerce. Therefore, this study considers XR-based virtual art exhibitions as a new form of art sales and investigates whether immersion in such exhibitions increases Chinese university students’ intention to purchase art. Immersive experience is incorporated into the Technology Acceptance Model (TAM). For example, an immersive art exhibition may increase users’ perceptions of a platform’s utility by presenting artwork details more effectively and may improve perceived ease of use and enjoyment, thereby increasing willingness to purchase art through the platform. This study also investigates whether immersion has a direct effect on purchase intention; that is, whether a highly engaging experience can motivate purchases through an emotional connection with the artwork.
Based on the literature, this study proposes a TAM-based research model in which immersion is included as an additional antecedent. Figure 1 presents the conceptual framework. In line with previous studies (Wang et al., 2024), the model assumes that perceived ease of use (PEOU) in virtual exhibitions positively affects perceived usefulness (PU) and that both constructs positively influence purchase intention, consistent with TAM. The model also assumes that immersion in XR exhibitions positively affects both PEOU and PU. On the basis of these relationships, highly immersive virtual exhibitions are expected to be perceived as more user-friendly and valuable. Finally, the direct effect of immersion on purchase intention is examined. The following sections describe the testing method, present the experimental results, and discuss the implications of the study for e-commerce and XR technology in the art market.
Recent evidence strengthens the relevance of examining XR art commerce through both technology-acceptance and consumer-response perspectives. In multichannel shopping, perceived ease of use, information richness, and transaction security have been associated with channel acceptance and product choice (Hsu & Chiang, 2024). Digital marketing and brand equity have also been linked with purchase intention, indicating that digitally mediated purchase responses reflect both platform-related and relational evaluations (Das et al., 2026). In immersive commerce, VR-based product displays can stimulate consumer inspiration and purchase intention, whereas metaverse trials may change intentions to use and purchase VR headsets (Raza et al., 2024; Hennig-Thurau et al., 2025). Moreover, three-dimensional digital content can improve consumer satisfaction and purchase intention through enjoyment, surprise, and perceived augmentation quality (Rohden et al., 2025).
However, the reviewed literature does not establish how immersion, perceived ease of use, and perceived usefulness jointly explain art-purchase intention among Chinese university students within XR virtual exhibitions. It also remains unclear whether immersion influences purchase intention directly or primarily through TAM-related evaluations. These unresolved relationships provide the specific rationale for the present study.
2. Research Objective
The research objectives were as follows: (1) to quantify users’ sense of immersion in XR art exhibitions and determine how it affects perceived usefulness and perceived ease of use; (2) to investigate how these TAM constructs influence users’ intention to purchase artworks displayed in virtual exhibitions; and (3) to assess the generalisability of TAM and its extensions in explaining technology acceptance and purchase behaviour in immersive art commerce. Chinese university students were selected as the study participants to provide information about the needs of a primary user group in the Chinese digital art market. Examining this group also addresses the need to investigate the application of technology across cultural contexts and among young, digitally native generations.
3. Literature Review
3.1 XR Virtual Exhibition and Art Commerce
Digitalisation has changed the marketing and sale of art. High-fidelity virtual environments can present artworks and galleries online in an interactive manner that is not possible through traditional two-dimensional websites. XR-based virtual art exhibitions enable users to move through a gallery, view an artwork from different angles, and, in some cases, interact with it, for example, by zooming in to examine details or accessing contextual information. Such experiences are more immersive than the static images commonly used on e-commerce websites. Research has shown that leading museums and art galleries have adopted VR exhibitions as a long-term model for displaying art online (Cheng et al., 2024). VR platforms can overcome the spatial and temporal constraints of physical exhibitions, attract new audiences worldwide, and provide continuous access (Cheng et al., 2024). These technologies also provide a platform for the online sale of artworks. In response to COVID-19, auction houses and art fairs shifted towards online models and have continued to use them. Although in-person activities have resumed, online channels remain important; for example, online art sales accounted for 16% of the art market’s value in 2022 (McAndrew, 2023). This indicates that many art enthusiasts are willing to purchase artworks online when they receive a satisfactory shopping experience.
Augmented reality (AR) and virtual reality (VR), which form part of extended reality (XR), can provide more immersive and interactive online art-shopping experiences. In art commerce, AR often takes the form of mobile applications that allow users to “place” artworks virtually in their own environments through smartphones, such as by overlaying paintings on walls. VR generally provides a fully immersive virtual gallery or museum environment. Both technologies seek to reduce the gap between physical and online art experiences. Previous research in tourism and cultural heritage has found that AR and VR can enhance visitors’ sense of immersion and, in some cases, increase their willingness to purchase related products. He et al. (2018) found that AR provided aesthetic benefits, thereby increasing visitors’ satisfaction with museum visits and their willingness to purchase souvenirs. Similarly, virtual tours of cultural heritage sites have attracted interest in purchasing local products or visiting the destination in person (De Canio et al., 2021). It may therefore be expected that immersion in art spaces will attract more users and generate economic benefits.
Despite these developments, many consumers have not purchased art that they have viewed online. High-end art is experiential; therefore, consumers often wish to assess its texture, proportions, and true colour, as well as experience the atmosphere of a gallery or interact with a dealer. XR exhibitions can use high-resolution images, realistic environments, and interactive narration to address these limitations. A further consideration is whether users believe that the XR platform helps them experience art more effectively and whether it is easy to use. If the interface is inconvenient or the user experience is poor, users may lose interest and become unwilling to purchase. Therefore, TAM is used in this study to examine the factors that promote or inhibit system adoption and their effects on willingness to pay.
3.2 Technology Acceptance Model (TAM) in XR Environment
TAM is a foundational theory of technology acceptance in information systems that examines the antecedents and consequences of usage behaviour. It generally proposes that behavioural intention is determined by perceived ease of use (PEOU) and perceived usefulness (PU) (Davis, 1989; Ren et al., 2022). PEOU refers to the extent to which a user considers a system easy to use, whereas PU indicates the extent to which the user believes that the system can help achieve a particular goal, which in this study involves browsing and selecting artworks effectively. According to TAM, users are more likely to adopt a virtual exhibition platform if it is easy to use; if it is also useful, for example, by providing a realistic gallery experience or supporting decision-making, users will have a stronger intention to use it and continue doing so (Ren et al., 2022). TAM also proposes that PEOU indirectly affects intention through PU; in other words, systems that are easy to use are generally perceived as more useful. Owing to its simplicity and strong empirical support, TAM has been widely applied to e-commerce and new media.
TAM has been extended in XR research to include additional characteristics of immersive environments. Many studies have found that the original TAM relationships remain valid while also incorporating new factors. For instance, in AR shopping applications, PEOU and PU are associated with user satisfaction and the intention to use AR technology (Chen et al., 2024), thereby supporting TAM. Perceived enjoyment or interest has also been included as a predictor because many immersive technologies are entertaining. Chen et al. (2024) found that three-dimensional VR stores can increase consumers’ immersion in entertainment products and thereby strengthen their interest in and intention to purchase those products online. Thus, an engaging and enjoyable XR experience may increase consumers’ willingness to purchase through the platform.
Immersion, or a sense of flow, is another important characteristic of XR. It refers to the extent to which technology absorbs users in a coherent experiential environment. Virtual art exhibitions may be immersive in the sense that users feel as though they are in a gallery, become less aware of their physical surroundings, and respond emotionally to the artworks. Recent studies have found that immersion affects core TAM beliefs. A 2024 case study of an online VR museum exhibition found that interactivity, immersion, and presence positively affected users’ intrinsic beliefs by increasing the perceived usability, enjoyment, and usefulness of VR systems (Li & Lv, 2024). These strengthened beliefs increased users’ intention to use virtual exhibitions and experience them offline. Immersion also positively affected perceived usefulness (Li & Lv, 2024). This direct relationship suggests that deeply immersed users may perceive the technology as more beneficial for activities such as understanding or evaluating art, possibly because immersion provides a rich information environment and emotional resonance.
Immersion and the closely related concept of flow have also been examined in XR-enabled e-commerce environments. Wang et al. (2024) combined TAM and flow theory to investigate AR technology in cultural heritage product shopping. Perceived usefulness, perceived ease of use, and flow experience were all positively associated with purchase intention. In their model, usefulness directly increased purchase intention and also strengthened the effects of ease of use and flow on purchase intention (Wang et al., 2024). The immersive, interactive, and aesthetically appealing features of the AR experience also improved users’ experience. In particular, immersion increased perceived usefulness. These findings indicate that immersive experiences can make online shopping more convenient and enjoyable, thereby encouraging purchases. Guo and Zhang (2024) similarly examined AR technology in Chinese consumers’ online shopping and found that AR experience factors affected TAM constructs and, consequently, purchase intention, supporting the applicability of TAM to metaverse e-commerce.
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Figure 1. Conceptual Model: XR Immersion and TAM for Virtual Art Purchase
(Simplified model showing hypothesized paths:)
Immersion→PEOU,Immersion→PU,PEOU→PU,
PEOU→ Purchase Intention, PU→ Purchase Intention)
Interactivity and Aesthetic Quality are the supporting factors for
Influence Immersion, but are not tested as independent paths.
Based on these studies, the conceptual framework (Figure 1) proposes that immersive virtual art exhibitions positively affect users’ perceptions of ease of use and usefulness and thereby increase purchase intention. Building on previous research, this study focuses on commercial artworks rather than general consumer goods or educational tools and examines a specific user group: Chinese university students. Integrating immersion into TAM facilitates examination of the distinctive experience of virtual art. The following sections describe how the model was tested empirically.
4. Methodology
4.1 Research Design and Participants
This study employed a survey-based quantitative research design and an experimental simulation of a virtual art exhibition. The participants were Chinese university students who were familiar with digital technology and were likely to become future art consumers. Two universities in Shandong Province were selected as the research sites. A total of 320 students volunteered to participate; after data cleaning for completeness and attention-check performance, 300 valid responses were retained for analysis. The sample characteristics are presented in Table A1 (Appendix). The gender distribution was relatively balanced, approximately half of the participants were female and half were male, and most participants were in their early to mid-twenties, with a mean age of approximately 21.4 years. Most participants (over 90%) had shopped online, and approximately 30% had previously used a VR or AR application. However, none had substantial experience of virtual art exhibitions; therefore, the experimental setting was both novel and manageable for them.
4.2  Procedure
This study used a quantitative method and established a virtual art exhibition experiment. The participants were Chinese university students who were familiar with digital technology and represented potential future art consumers. Students from two universities in Shandong Province were recruited. A total of 320 students volunteered to participate; after data cleaning for completeness and attention-check performance, 300 valid responses were retained for analysis. The demographic characteristics of the sample are presented in Table A1 (Appendix). The sample comprised approximately 54% women and 46% men, with a mean age of approximately 21.4 years. Most participants (>90%) had shopped online, and approximately 30% had previously used a VR or AR application. However, none had substantial experience of virtual art exhibitions; therefore, the experimental setting was both novel and feasible for them.
In accordance with the Declaration of Helsinki and its supplements, the research has been approved ethically. Ethical approval has been granted by the Institutional Review Boards of the participating universities (Approval No. 2026EC015). Before the start of data collection, all possible participants were given both verbal and written explanations about the purpose of the study, the experimental steps, what would be included in the questionnaire, how the data would be used, and strict guarantees of anonymity and privacy. Participants were clearly informed that their participation in the experiment was voluntary, and they could withdraw at any time without giving a reason and without any penalty to their studies or lives. All participants provided written informed consent to take part in the study.
4.3 Measures
The measurement items were adapted from validated scales used in previous TAM and VR studies, and their wording was modified for the context of virtual art exhibitions. Perceived ease of use (PEOU) was assessed using four items, such as “Browsing the virtual exhibition is easy for me”, adapted from Davis’s (1989) TAM instrument and other VR studies (Ren et al., 2022). Perceived usefulness (PU) was measured using four items, such as “Using this virtual exhibition is convenient for judging whether I want to buy the artworks”. Although based on the TAM scale, the items were adapted to art-purchase behaviour; in this context, usefulness referred to how effectively the virtual experience presented artwork details and supported decision-making. Three items from the Igroup Presence Questionnaire (IPQ) and flow scales used in VR research assessed immersion by measuring presence and concentration, such as “When using the virtual exhibition, I felt as if I were actually in an art museum”. An item measuring the perceived aesthetic quality of the virtual environment, “The virtual gallery was beautiful and realistic”, was also included as an auxiliary indicator. Because it was highly correlated with immersion, it was combined with the immersion construct in the main analysis.
The principal outcome variable, purchase intention, was measured using three items developed for this context: “I would consider buying a work of art I saw in this virtual exhibition”, “The virtual exhibition increased my interest in purchasing works of art”, and “After experiencing this virtual gallery, I am likely to purchase a work of art (now or in the future)”. These items are consistent with general measures of behavioural intention in marketing. The survey also collected the following control variables for additional analysis: prior familiarity with VR, measured through self-reported experience, and interest in art, measured by the frequency of visits to museums or art websites. Table A2 in the Appendix presents the complete list of measurement items, their sources, and factor loadings.
4.4 Data Analysis Methods
Structural equation modelling (SEM) was conducted in AMOS (version 26) using maximum likelihood estimation. The analysis comprised two stages: (1) evaluation of the measurement model and (2) evaluation of the structural model. Confirmatory factor analysis (CFA) was used to assess the reliability and validity of the constructs (PEOU, PU, immersion, and purchase intention). Cronbach’s alpha and composite reliability (CR) were calculated. All constructs had alpha values > 0.85 and CR values > 0.88, thereby exceeding the threshold of 0.70. Convergent validity was supported by factor loadings > 0.75 and average variance extracted (AVE) values between 0.65 and 0.78. Discriminant validity was assessed using the Fornell–Larcker criterion, under which the square root of the AVE for each construct must exceed its correlations with the other constructs. Table 1 presents the descriptive statistics, correlations, and square roots of the AVE on the diagonal and indicates satisfactory measurement properties. The measurement model demonstrated good fit: χ²/df = 2.1, CFI = 0.975, TLI = 0.966, and RMSEA = 0.058.
The structural model was used to test the hypothesised paths and report standardised path coefficients (β) and their significance based on critical ratios. The structural model also demonstrated acceptable fit: χ²/df = 2.3, CFI = 0.964, TLI = 0.952, and RMSEA = 0.064. An alternative model that included a direct path from immersion to purchase intention was also tested. This path was not statistically significant and did not improve model fit; therefore, the final model retained only the mediated paths.
5. Data Analysis
5.1 Descriptive Statistics
Participants reported generally positive experiences of the virtual exhibition. On a seven-point scale, the mean immersion score was 5.9 (SD = 0.9), indicating that most participants felt highly engaged and immersed in the VR gallery. The mean perceived ease-of-use score was 6.2 (SD = 0.8), indicating that most participants found the system easy to use. Mean perceived usefulness was lower, at 5.5 (SD = 1.0); although students enjoyed the experience, some were uncertain whether it could fully replace viewing artworks in person. The mean purchase-intention score was 5.3 (SD = 1.1), representing a favourable level of agreement and indicating that many participants were willing to consider purchasing art after the virtual visit.
Correlations among the principal constructs were in the expected directions and were statistically significant (p < 0.01). Immersion was positively correlated with perceived usefulness (r ≈ 0.60) and perceived ease of use (r ≈ 0.45). PEOU and PU were strongly correlated (r ≈ 0.65), as predicted by TAM. Both PEOU and PU were positively correlated with purchase intention (r ≈ 0.55–0.68). Immersion was also correlated with purchase intention (r ≈ 0.50). These correlations provide preliminary support for the proposed model.
	Construct
	Mean
	SD
	1 Immersion
	2 PEOU
	3 PU
	4 PI

	1. Immersion
	5.9
	0.9
	(0.83)
	
	
	

	2. PEOU
	6.2
	0.8
	0.45
	(0.86)
	
	

	3. PU
	5.5
	1.0
	0.60
	0.65
	(0.88)
	

	4. PI
	5.3
	1.1
	0.50
	0.55
	0.68
	(0.84)


Table 1. Descriptive Statistics, Correlations and Square Roots of AVE

5.2 Hypothesis Test Results
The structural-model results are presented in Table 2 and illustrated in Figure 2. Overall, the data support the proposed TAM+Immersion model.
H1: Immersion → PEOU was positive and statistically significant (β = 0.43, p < 0.001). Participants who experienced greater immersion were more likely to perceive the virtual exhibition as easy to use.
H2: Immersion → PU had a positive effect (β = 0.30, p < 0.001). A stronger sense of presence in the virtual gallery was associated with greater perceived usefulness for evaluating art.
H3: PEOU → PU was supported (β = 0.52, p < 0.001). Greater usability of the virtual exhibition significantly increased perceived usefulness.
H4: PEOU → Purchase Intention was positive and statistically significant (β = 0.18, p = 0.005). Perceived ease of use directly affected purchase intention independently of PU.
	Hypothesized Path
	β (Std.)
	t‑value (Sig.)
	Support?

	H1: Immersion → PEOU
	0.43
	7.85 (p < 0.001)
	Supported ✅

	H2: Immersion → PU
	0.30
	5.62 (p < 0.001)
	Supported ✅

	H3: PEOU → PU
	0.52
	9.91 (p < 0.001)
	Supported ✅

	H4: PEOU → PI
	0.18
	2.80 (p = 0.005)
	Supported ✅

	H5: PU → PI
	0.45
	7.33 (p < 0.001)
	Supported ✅

	H6: Immersion → PI (direct)
	0.10
	1.70 (p = 0.09)
	Not supported


H5: PU → Purchase Intention had a positive effect (β = 0.45, p < 0.001). Perceived usefulness was a relatively strong direct predictor of purchase intention.
Table 2. Summary of Structural Model Results (Standardised Estimates)
H6: Immersion → Purchase Intention (direct) was not statistically significant (β = 0.10, p = 0.09). Therefore, the direct path was excluded from the final model. However, the total indirect effect of immersion on purchase intention through PEOU and PU was significant (p < 0.01).
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Figure 2. Significant Path Relationships Based on TAM+Immersion Framework
Arrows indicate a positive correlation; values are standardised path coefficients (β).
Model fit: x²(146) = 336.5, CFI = 0.964, TLI = 0.952, RMSEA = 0.064.
All hypotheses except H6 are supported in the final mediation model.
Figure 2 description: Arrows from Immersion to PEOU (β=0.43) and PU (β=0.30); an arrow from PEOU to PU (β=0.52); an arrow from PEOU to PI (β=0.18); an arrow from PU to PI (β=0.45); no direct arrow from Immersion to PI.
The model explained 66% of the variance in purchase intention (R² = 0.66). The reported R² values for PU and PEOU were 0.58 and 0.45, respectively, indicating substantial explanatory power.
6. Result 
The hypothesis tests showed that immersion in XR exhibitions significantly enhanced users’ perceptions of the system by making it easier to use and more enjoyable, thereby increasing their willingness to purchase art. Perceived usefulness was the strongest predictor (β = 0.45), indicating that virtual exhibitions must be practical and support decision-making if they are to encourage purchases. Perceived ease of use also contributed directly to purchase intention (β = 0.18) and indirectly through PU. Therefore, inconveniences in the VR gallery, such as difficult controls or technical problems, may generate negative attitudes and reduce potential sales.
Immersion did not directly trigger a purchase decision; instead, it exerted an indirect effect. Immersion improved the overall user experience, such that highly immersed users perceived the system as more useful (β = 0.30) and easier to operate (β = 0.43). The qualitative data supported this interpretation: some participants reported that virtual reality (VR) enabled them to experience attributes of artworks, such as size, scale, and texture, more closely. Others stated that they “forgot about the technology” while experiencing sculptures in VR, indicating immersion. These comments help explain the increased perception of usefulness. Overall, highly immersive design can reproduce aspects of real-world experience, such as scale and emotional impact, and can make users perceive the virtual platform as a feasible means of purchasing art.
After accounting for the TAM factors, immersion did not directly affect purchase intention. Thus, increasing immersion alone may not generate purchase intention; rather, immersion appears to increase the perceived usefulness of the experience. Although an impressive VR gallery may attract attention, users may lose their motivation to purchase if the platform is not convenient or practical. Developers and marketers should therefore integrate immersion with functionality: immersive features, such as three-dimensional displays or VR environments, should help users evaluate artworks, for example, by enabling them to examine brushstrokes in a VR environment and thereby increasing perceived usefulness.
Although aesthetic quality and interactivity were not the focus of the hypotheses, they remain relevant. An aesthetic-quality indicator was included and was generally rated positively. Visually attractive environments can enhance immersion, as reported by He et al. (2018). A virtual exhibition can also enable free movement and exploration from different viewpoints, which may attract more users. Research has shown that interactivity can increase satisfaction and the intention to communicate positive electronic word-of-mouth (e-WOM) about virtual exhibitions (Wang et al., 2025). These factors may also be associated with purchase intention.
The analysis also examined whether prior VR experience or interest in art altered these relationships. Multi-group analysis showed no significant differences between VR novices and participants with some VR experience, indicating that both groups followed the TAM–immersion pathway. Gender also did not moderate the paths in this sample, consistent with Ren et al. (2022). The model therefore produced similar results across the examined groups.
7. Discussion 
7.1 Implications for E‑commerce in the Art Market
The positive association between immersive virtual exhibitions and purchase intention supports the expansion of e-commerce by art businesses. The art market, particularly its high-end segment, has historically been slow to move online because of the importance of in-person viewing and the social experience offered by galleries. A well-designed XR platform may address some of these limitations. VR exhibitions can provide a sense of scale and presence that flat website images cannot, thereby increasing consumers’ willingness to purchase remotely. The Chinese university students in the sample reported a strong willingness to purchase following the VR experience. This finding suggests a generational shift, with younger consumers being more willing to purchase art online when the experience is rich in information and engagement.
Key actionable recommendations for galleries, auction houses, and online art platforms include the following:
Increase investment in utility-driven functions. Although immersion and visual appeal can attract users, practical features are more likely to support purchase decisions. Useful functions include high-resolution zoom, multiple-angle viewing, background information, information about artwork scale relative to a wall, and integrated provenance and artist details. These features can make VR exhibitions more practical and applicable. Because perceived usefulness was the strongest predictor of purchase intention in this study, functionality should remain central to XR shopping.
Provide a satisfactory user experience. Art sellers should prioritise user-interface (UI) and user-experience (UX) design. Clear navigation, simple instructions, and fewer technical problems, such as slow loading or crashes, can increase users’ willingness to engage with the platform and make purchases. Usability testing and user feedback are also required to support the effective curation and presentation of artworks.
Narrative and engagement: Although TAM does not directly measure narrative engagement, the qualitative findings suggest that an appealing story can make users feel more immersed and persuaded. For example, audio guides and VR avatars could be used to communicate the story of an artwork, increase immersion, and potentially encourage purchase. Consistent with the experience-economy concept, platforms can create memorable experiences around the artworks presented.
Market expansion and accessibility: Virtual exhibitions can attract potential buyers who are unable to visit physical galleries because of distance, disability, or time constraints. This is particularly relevant in China, where many young people in smaller cities may not have access to major galleries. Art businesses can use VR exhibitions to reach new customers. Although the participants were university students and may not yet be high-end art consumers, they responded positively. As this generation ages and gains purchasing power, early exposure to immersive technology may increase its willingness to purchase art online.
Trust and reputation: A key challenge in online art sales is limited trust, as buyers may be concerned about the authenticity and appearance of purchased artworks. Immersive technology can present artwork details effectively, but sellers should combine VR with additional trust-building measures, such as certificates, return policies, and real-time video consultations with gallery staff. Although trust was not examined in this study, it represents an important construct for future extensions of TAM.
7.2 Impact on XR Technology and TAM Research
Academically, this study extends TAM to XR-enhanced commerce and provides empirical evidence of how immersion affects user acceptance and perceived utility. The principal implications for researchers and XR developers are as follows:
Robustness of TAM in immersive environments: The results generally confirm that the basic principles of TAM remain applicable to an immersive VR system and an experiential task, such as viewing art, rather than only to purely utilitarian systems. Both PEOU and PU were important predictors of purchase intention, consistent with findings from earlier system-adoption research. TAM therefore remains a stable and suitable foundation for research on emerging interactive media, although contextual extensions may be required. The findings also contribute to discussion of TAM’s applicability to hedonic systems by showing that experiential factors can operate through TAM beliefs.
Role of flow and immersion: This study empirically measured immersion and its effects on TAM components, thereby providing evidence for models that integrate TAM and flow theory (Wang et al., 2024). After perceived utility was considered, immersion did not directly affect purchase intention; therefore, flow experiences appeared to operate mainly by changing users’ evaluations of the system. This finding suggests that mediation pathways should be considered and that the effect of immersion may be most evident through cognitive evaluations such as perceived usefulness. Future research should measure perceived enjoyment separately because enjoyment often accompanies immersion and may directly motivate reuse or recommendation intention (Zhu and Wang, 2025).
Cultural and demographic factors: This study focuses on Chinese university students and contributes evidence concerning a younger population in an Eastern context. Although the TAM relationships did not differ noticeably from those reported in international studies, further research is required to determine whether culture subtly affects technology acceptance. China has a highly developed e-commerce system; consequently, Chinese consumers may already have high expectations of the convenience and usefulness of online services, which XR applications must meet. Social commerce and livestream sales are also popular in China. Future research could add social features to VR exhibitions, such as the visibility of other avatars or opportunities to communicate with friends, and examine their effects on purchase intention by extending TAM with social-influence constructs, as in TAM2 or UTAUT.
Design implications for XR developers: From a human–computer interaction perspective, developers should focus on interaction processes and cognitive load. Immersion requires high-quality graphics and coherent interactive processes that enable users to achieve their goals intuitively. Natural gestures for displaying additional information may increase both immersion and perceived convenience. The results suggest that improving interaction design may have a multiplicative effect by creating a richer experience while making the system easier to use, as indicated by the immersion → PEOU relationship. XR design should also remain consistent with the platform’s purpose. When the objective is art purchase, each immersive or interactive function should be evaluated according to how effectively it supports decision-making and perceived usefulness. The adoption of new technology alone does not guarantee this outcome.
Limitations and future research: TAM focuses on perceptions and intentions rather than actual behaviour. No purchases were made in the experiment; only hypothetical purchase intentions were assessed. Future research could combine VR exhibition use with actual sales data, such as auction results or purchase records, to examine the relationship between intention and behaviour. Longitudinal studies would also be valuable for determining whether repeated exposure strengthens or reduces the effects of novelty and immersion on purchase intention. An initial immersive experience may generate wonder, but users may become accustomed to it over time. TAM could also be integrated with trust models to provide a more comprehensive analysis of expensive products such as art. Research could examine emotions, including awe or inspiration generated by VR art, and their effects on purchase intention. Experiments comparing different levels of immersion, such as 360° panoramic photographs and interactive VR galleries, could help determine the causal effects of specific design features.
CONCLUSION
The results indicate that XR-based virtual art exhibitions can promote art purchase intention among Chinese university students when the experience is immersive, useful, and easy to navigate. Immersion increased perceived ease of use and perceived usefulness, suggesting that a well-designed virtual gallery can make a platform appear more accessible and valuable for evaluating artworks. Perceived usefulness was the strongest direct predictor of purchase intention, whereas perceived ease of use had both direct and indirect effects. Because the direct path from immersion to purchase intention was not statistically significant, immersion alone did not appear sufficient to motivate purchase. Instead, immersive features should enhance the platform’s utility and convenience. The Technology Acceptance Model is therefore applicable to the study of XR art commerce. Virtual art platforms should combine engaging immersive design with simple operation, detailed artwork information, and practical decision-support functions.
Limitations
The study included only Chinese university students from two universities; therefore, the findings may not be generalisable to other age groups, professional art buyers, or international audiences. Only purchase intention was assessed, so the study could not determine whether an actual sale occurred. Participants experienced a limited number of virtual exhibitions before reporting their views, and the experimental setting may not fully reflect real online art-shopping conditions. The manuscript consistently reports N = 300 valid responses. Future research should collect behavioural data, include broader samples, conduct longitudinal observations, and compare different XR design environments.
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Appendix
Table A1. Demographic Characteristics of the Sample (N = 300)
	Characteristic
	Category
	Frequency
	Percentage (%)

	Gender
	Female
	162
	54.0%

	
	Male
	138
	46.0%

	Age
	18 – 20 years
	98
	32.7%

	
	21 – 23 years
	142
	47.3%

	
	24 – 25 years
	60
	20.0%

	
	Mean (SD)
	21.4 (1.8)
	—

	Prior Online Shopping Experience
	Yes
	273
	91.0%

	
	No
	27
	9.0%

	Prior VR/AR Experience
	Yes (any form)
	90
	30.0%

	
	No
	210
	70.0%

	Prior Virtual Art Exhibition Experience
	None
	300
	100.0%

	University
	University A (Shandong)
	165
	55.0%

	
	University B (Shandong)
	135
	45.0%






















Table A2. Measurement Items, Factor Loadings, and Reliability/Validity Statistics
	Construct / Items
	Standardised Factor Loading
	Cronbach's α
	Composite Reliability (CR)
	Average Variance Extracted (AVE)

	Immersion (IM)
	
	0.87
	0.89
	0.73

	IM1: When using the virtual exhibition, I felt like I was really in an art museum.
	0.82
	
	
	

	IM2: I forgot my surroundings during the virtual visit.
	0.79
	
	
	

	IM3: The virtual exhibition provided a strong sense of immersion.
	0.88
	
	
	

	Perceived Ease of Use (PEOU)
	
	0.90
	0.91
	0.72

	
	Mean (SD)
	21.4 (1.8)
	—
	

	PE1: Browsing the virtual exhibition was easy for me.
	0.85
	
	
	

	PE2: Learning to operate the virtual exhibition was simple for me.
	0.81
	
	
	

	PE3: My interaction with the virtual exhibition was clear and understandable.
	0.88
	
	
	

	PE4: I found the virtual exhibition easy to use.
	0.84
	
	
	

	Perceived Usefulness (PU)
	
	0.91
	0.92
	0.74

	PU1: Using the virtual exhibition was useful for evaluating the artworks.
	0.86
	
	
	

	PU2: The virtual exhibition enhanced my understanding of artwork details.
	0.82
	
	
	

	PU3: I found the virtual exhibition helpful for my purchasing decisions.
	0.90
	
	
	

	PU4: The virtual exhibition provided sufficient information to assess the artworks.
	0.87
	
	
	

	Purchase Intention (PI)
	
	0.89
	0.90
	0.75

	PI1: I would consider purchasing an artwork I saw in this virtual exhibition.
	0.88
	
	
	

	PI2: The virtual exhibition increased my interest in purchasing artworks.
	0.85
	
	
	

	PI3: After this experience, I am likely to purchase an artwork (now or in the future).
	0.89
	
	
	














































Factor Loadings: All standardised factor loadings are greater than 0.75, and thus each measurement indicator has good representativeness of the corresponding latent variable (good convergence validity).
Reliability: All constructs have a Cronbach's alpha and combined reliability (CR) well over the acceptable level of 0.70, indicating good internal consistency of the scale.
Validity: The average variance extracted (AVE) of each construct is greater than the recommended standard of 0.50 and exceeds the square of the correlation coefficient between this construct and other constructs (For-nell-Larcker criterion, see Table 1 in the main text), indicating good discriminant validity.
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Figure 1. Conceptual Model: XR Immersion and TAM for Virtual Art Purchase

(Simplified model showing hypothesized paths:
Immersion - PEOU, Immersion = PU, PEOU - PU,
PEOU - Purchase Intention, PU — Purchase Intention)

Note: Interactivity and Aesthetic Quality are background factors that
influence Immersion but are not tested as independent paths.
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Figure 2. Significant Path Relationships Based on
TAM+Immersion Framework (Corrected version)

Arrows indicate significant positive relationships; values are standardized path coefficients ().

Model fit: x2(146) = 336.5, CFl = 0.964, TLI = 0.952, RMSEA = 0.064.
All hypotheses except H6 are supported in the final mediation model.




